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ABSTRACT 

 

This research study aims at identifying the crisis periods in the Euro zone by using the 

major deviations from the ECB's inflation target and seeing whether the ECB's interventions 

using the interest rate instrument in different crisis periods were successful in achieving the 

ECB's target inflation rate of 2% in four different crisis periods with different dynamics. For 

more accurate results, we use all 20 eurozone countries and their quarterly data. We collected 

ECB interest rates and inflation data for each eurozone country between 2004 and 2023. To test 

our hypothesis, we conducted empirical analysis using a panel data regression model. First and 

foremost, we detect four different crisis periods by using the major deviations from the ECB's 

inflation target, which are the 2008 global financial crisis, the 2011 European debt crisis, the 

2019 COVID-19 crisis, and the 2022 energy crisis following Russia's invasion of Ukraine. 

Secondly, we benefited from data before the effects of the crisis emerged, data during the crisis 

processes, and data during the period when the effects of the crisis started to disappear. 
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1. INTRODUCTION 

 

The European Central Bank (ECB) was established on June 1, 1998, to support the 

transition to a single currency, the Euro, and preserve its value. The main purposes of the ECB's 

work are to preserve price stability and uphold the economic policies of the European Union. 

The European Central Bank and the other national central banks act together in the euro area to 

reach their stabilization goals. Price stability is one of the most important requirements, and the 

ECB uses monetary policy to ensure that it is the best way to support economic growth and 

employment. They are trying to keep inflation low, stable, and predictable. The ECB's target 

inflation rate is 2% over the medium term, and since low inflation, like high inflation, has 

negative effects, the ECB monitors this situation as long as inflation is above or below this target 

and intervenes with monetary policy instruments if necessary. 

 

To keep the price stable, the ECB has more than one monetary policy instrument, but 

we focused on interest rate policy tools in this research to understand if the effects of changing 

interest rates during crisis terms have a positive effect on reaching or maintaining the inflation 

target set by the ECB. There are a lot of ways to define crises, such as negative GDP growth or 

rapid chancing in asset prices, but we considered extreme deviations from the target inflation 

rate as a crisis period because the main goal of our thesis is to test the effect of ECB intervention 

by using an interest rate tool on inflation to keep the inflation rate close to the inflation goal set 

by the ECB. According to this approach, we can say that the ECB has faced 4 major crises in 

the last 20 years. 
 

   Table 1: Eurozone Inflation Between 2004 and 2023 

  

Source: https://tradingeconomics.com 

https://tradingeconomics.com/
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As can be seen from the graph in Table 1, during the 2008 global financial crisis, the 

European debt crisis, and the COVID-19 crises, eurozone inflation rates experienced sudden 

and large declines, while they rose much faster and sharply during the energy crisis following 

the Russian invasion of Ukraine. Table 2 below shows the changes that the European Central 

Bank made in interest rates to respond to these deviations from inflation targets. 

 

Table 2: ECB Key Interest Rates Between 2004 and 2023 

 

  Source: https://tradingeconomics.com 
 

When we analyze the graph in Table 2, it is seen that the ECB gradually cut interest 

rates in response to the falling inflation rate during the 2008 global financial crisis and the 

European debt crisis; during the COVID-19 crisis, no change was made since the interest rate 

was already zero; and finally, during the energy crisis, interest rates were gradually and sharply 

increased in the face of record-high inflation. 
 

Table 3: ECB Interest Rate and Inflation Between 2004 and 2023 
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As can be seen more clearly in Table 3, the ECB raised interest rates during periods of 

rising inflation, which led to a downward movement in inflation, while the ECB kept interest 

rates close to zero during periods of low inflation. 

 

Crises can be defined as events that occur suddenly and can have serious consequences 

if not intervened, and whose effects can be short- and long-lasting, as well as possible to be 

experienced again over time. Financial crises can be defined as crises that have negative 

consequences for countries' production capacity, labor market, and inflation targets. (Fumagalli 

& Mezzadra, 2012). An economic crisis can be defined as a sudden and severe negative impact 

on a country’s or region’s economic performance in general. Such crises are usually 

characterized by high unemployment rates, low production and low demand, deviation from 

inflation targets, an increase in debt burden, and general economic stagnation. Economic crises 

can be caused by a variety of factors, such as demand- or supply-side shocks, improper fiscal 

and monetary policies, disruptions in international trade, and political instability. (Gorton, 2018) 

A banking crisis can be defined as a situation in which part or all of the banking sector 

experiences financial problems. During these crises, bank failure, bankruptcy, or the need for 

government intervention are among the expected outcomes. During these crisis periods, the 

negative effects include difficulty accessing loans, sudden declines in asset prices, and a loss of 

confidence. (Reinhart & Rogoff, 2009) 

 

There are a lot of ways to detect cirisis used by central banks. Macroeconomic indicators 

such as GDP growth, unemployment, and inflation, or financial market indicators such as credit 

spreads, are used as tools to detect crises. Also, closely monitoring indicators like banking sector 

health, financial stability indicators, debt levels, and consumer confidence indexes are 

frequently used by central banks to detect crises. Thanks to these measurement methods, central 

banks can foresee a possible crisis and take action beforehand to prevent the negative effects on 

the economy. 

 

In our study, we defined periods of large deviations from the 2% inflation target set by 

the ECB as crisis periods. Considering that it is difficult to make a clear distinction between 

economic crises and financial crises, that crises that start as financial crises can turn into 

economic crises by affecting the entire economy, and that significant deviations from the 

inflation target, which we have chosen as the method of crisis detection, can occur during both 
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financial and economic crises, we can say that from now on, when we mention the term crisis 

in our study, we will refer to these two types of crises. 

 

The first crisis we will discuss is the 2008 mortgage crisis. This crisis, which we will 

discuss in more detail later, can be summarized as the collapse of the mortgage market as a result 

of low interest rates in the United States increasing the appetite for borrowing, banks and other 

financial institutions failing to assess risks properly, subprime mortgage loans being granted to 

low-income people, credit rating agencies making erroneous assessments, resulting in the 

depreciation of securities traded in financial markets and problems in the repayment of loans, 

and then this effect spread and turned into a financial crisis affecting the whole world (Taylor, 

2009). In order to alleviate the effects of this crisis and revitalize the markets, the ECB quickly 

cut interest rates and implemented a loose monetary policy. In the months that followed, interest 

rates continued to fall, resulting in an unprecedented 325 basis points cut in interest rates 

between October 2008 and May 2009 to 1% (ECB, 2010), which kept them at this level for a 

long time. It also implemented various expansionary policies, such as asset purchases.  

 

The second crisis we will address is the European debt crisis. One of the main causes of 

the sovereign debt crisis in Europe is the combination of accumulated excessive debt stocks in 

some euro area countries and structural weaknesses in monetary and regulatory provisions in 

the euro area. This raised questions about the solvency of some countries at the height of the 

crisis, and then the ECB took various measures to deal with the critical situation that emerged 

(Beirne & Fratzscher, 2013). These measures included programs such as long-term bond 

purchases (LTRO) and OMT (outright monetary transactions), but the ECB also further reduced 

interest rates, which had been on a downward trend after the 2008 crisis, and adopted a negative 

interest rate policy (Hartmann & Smets, 2018). 

 

The third one is a pandemic, whose name is COVID-19. The pandemic, which started 

in 2019 in Wuhan, China, and became a global crisis in 2020, caused the ECB to reshape its 

policies. Because, at that time, the ECB policy rate was already zero, as we can see in Table 2, 

and there was disinflationary pressure on European economies, the ECB had no chance to 

decrease the interest rate to boost the economy and increase inflation. Hence, the ECB took a 

series of emergency measures to support the economy, revitalize markets, and ensure financial 

stability. These measures include expanding asset purchases and providing liquidity. 
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Table 4: ECB Key Interest Rates Between Just Before and After Covid-19 Term 

 

  Source: https://tradingeconomics.com 
 

In these three crises, which emerged for different reasons, the ECB's interventions were 

similar, except that it could not use the interest rate instrument during the COVID-19 crisis and 

aimed to maintain price stability and support economic growth by pursuing a loose monetary 

policy. 

 

The last one is the 2022 energy crisis due to the Russian-Ukrainian war. EU countries 

experienced energy and inflation crises together in 2022. The war between Russia and Ukraine 

first disrupted the foreign trade activities of Ukraine, one of the world's largest grain exporters, 

and Russia, one of the world's largest energy exporters, and caused problems in the supply chain. 

Given that the European region is partly energy dependent, the sharp rise in energy prices, 

especially since the first months of 2022, inevitably led to an increase in inflation rates, budget 

deficits, and public debt (Taskovski & Paceskoski, 2023). As a result of this, inflation in Europe 

has risen just over 10%, which is way more than the European Central Bank's (ECB) general 

target of 2 percent. As a result, the European Central Bank has tightened its monetary policy and 

raised interest rates significantly, above 4%, in order to reduce inflation and stabilize markets 

(Niinimäki & Välimäki, 2023). 

 

First of all, this study analyzes four different crisis periods identified by utilizing the 

major deviations from the ECB's inflation target to determine the effects of the ECB's 

interventions using the interest rate instrument in each crisis period separately. Our goal is to 

see whether the ECB's interventions using the interest rate instrument in different crisis periods 

were successful in achieving the ECB's target inflation rate of 2% in four different crisis periods 

https://tradingeconomics.com/
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with different dynamics. The data required for this empirical analysis are obtained from the 

World Bank, IMF, and ECB databases, and then the panel data regression analysis method is 

used to analyze the data. 

 

The contribution of this study to the literature is to provide an overview of the crisis 

periods of the last 20 years through the changes in the ECB's interest rates and to provide a 

comparative analysis by examining the effectiveness of the interest rate tool in four different 

crisis periods for all eurozone countries, taking into account that each crisis has different internal 

dynamics. 

 

To summarize this study in general, the following sections will include the literature 

review and review of similar studies in the second section; research design and metadology will 

be introduced in the third section; emprical results and analysis we will use in the fourth section; 

and our conclusions will be in the fifth and last sections, respectively. 
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2. LITERATURE REVIEW 

 

2.1 ECB Monetary Policy Tools 

 

Although traditional monetary policy instruments include open market operations and 

setting reserve requirements, the interest rate is usually the most commonly used traditional 

monetary policy instrument by central banks. The ECB uses these instruments for various policy 

objectives, such as controlling inflation, supporting economic growth, and stabilizing financial 

markets. However, modern economics has recognized that sometimes these methods are 

insufficient to support economies in crisis. Even if lowering interest rates has a positive effect 

on stimulating the economy up to a certain point, once the zero lower bound is reached, other 

instruments can be required. This is where unconventional monetary policy methods come into 

play (Pronobis, 2014). 

 

The main unconventional monetary policy tools include asset purchases such as 

quantitative easing and credit easing, liquidity operations, negative interest rates, and the ECB's 

communication tools. All these instruments can be used by the ECB to support conventional 

monetary policy when necessary, in line with the desired objective. The common characteristic 

of all these instruments is that they are usually used as supportive tools after the interest rate has 

hit the zero lower bound (Blot, Creel, and Hubert, 2017). 

 

2.2 ECB interest rate policy againts the 2008 global crisis, 

 

On September 15, 2008, the bankruptcy of Lehman Brothers, one of the largest 

investment bank in the United States, and the failure of the US government to take any action 

to rescue Lehman Brothers led to serious insecurity and uncertainty in the financial markets. 

This collapse can be considered one of the turning points of the financial crisis. In a very short 

period of time, this effect turned into a financial crisis that first affected the United States and 

then the whole world.  

 

In light of these developments, many central banks around the world were forced to take 

swift action against this crisis. As a result of the downward inflationary pressure in the markets, 

the ECB cut interest rates by 50 basis points in the first stage and by 325 basis points in total 

between October 2008 and May 2009, bringing them down to 1 percent, the historical low point 

until then (Trichet, 2010). 
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However, although the ECB changed its monetary policy between 2007 and 2008, it is 

possible to say that it acted significantly later than the FED in terms of intervention against this 

crisis and interest rate cuts (Morelli & Seghezza, 2021). 

 

In addition, the ECB has also introduced a number of unconventional fiscal policy 

instruments as support. These instruments include the introduction of fixed-rate refinancing 

auctions, the provision of large amounts of cash to banks at low interest rates, and bond 

purchases, including mortgages and debt securities (Hodson & Quaglıa, 2009). 

 

2.3 ECB intervention againts the 2011 European debt crisis 

 

According to Hobelsberger, Kok Sørensen, and Mongelli (2022), “concerns about high 

public debt, which first emerged in Greece in 2009, spread to other European countries such as 

Cyprus, Italy, Ireland, Spain, and Portugal in 2010, raising serious questions about the 

sustainability of public debt. To mitigate the effects of the crisis, the ECB cut its policy rate to 

historic lows. It also supported its policy with other instruments, such as bond purchases and 

providing liquidity to banks. In July 2012, Mario Dragi, then president of the central bank, 

announced that they would take all necessary measures to preserve the value of the euro, sending 

a message to the markets that they were determined and using the communication channel as a 

policy tool.” 

 

Research conducted by Pavlík (2012) suggests that in order to mitigate the effects of 

global financial crisis and to alleviate the effects of the economic stagnation in European 

countries, the ECB first decided to reduce the key interest rate from 4.25% to 3.75% during the 

interest rate cut process initiated on October 15, 2008, and this downward process continued 

until the historic low of 1.0% on May 1, 2009. After this date, anticipating that the effects of the 

crisis had diminished, the ECB took a step towards a return to normal monetary policy by raising 

interest rates and, in order to alleviate inflationary pressures, raised the key interest rate to 1.25% 

in April 2011. Then, on July 6, 2011, it raised the key interest rate again to 1.50. However, after 

the negative outlook for economic growth expectations and growing concerns about high public 

debt in many European countries, on November 3, 2011, the Bank decided to cut interest rates 

to 1.25% and finally to 1.00% in December 2011, a historic low. 
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2.4 ECB intervention in the COVID-19 crisis 

 

According to Jacob, Christopher, and William (2021), Generally, the most common 

move of central banks in times of crisis can be expressed as lowering the policy rate to eliminate 

stagnation in financial markets and stimulate the economy. The central bank tried to implement 

a similar policy against the COVID-19 crisis. A low interest rate makes it easier to access credit 

and, as a result, leads to an increase in asset prices as cash becomes easier to access. However, 

in February 2020, at the height of the impact of the COVID-19 pandemic on financial markets, 

Europe was characterized by low inflation and low growth rates, and the ECB's policy rate was 

at very low levels. Therefore, the ECB did not have enough room for intervention to effectively 

use an important traditional monetary policy tool such as the policy rate. 

 

"In the study by Aguilar, Arce, Hurtado, Martínez-Martín, Nuño & Thomas (2020), it 

was said that, in the pre-Covid-19 period, disinflationary pressures and the fight against low 

inflation continued in Europe. This meant that the ECB had to keep its policy rate at historically 

low levels (close to zero). As the policy rate was already close to the zero lower bound, the ECB 

was unable to cut the policy rate further and started to rely on some unconventional monetary 

policy tools. Among the unconventional monetary policy tools that the ECB used in this period, 

it is possible to mention instruments such as asset purchase programs and long-term refinancing 

operations. The reasons for the ECB's additional use of unconventional monetary policy tools 

are to support monetary policy and the stability of financial markets and to provide liquidity to 

banks to keep credit flowing and keep markets buoyant. In addition, we can say that the ECB 

reacted to the COVID-19 crisis much faster than in past crises. 

2.5 ECB intervention againts the 2022 energy crisis due to Russian-Ukrainian war 

 

According to Benigno, Canofari, Di Bartolomeo, and Messori (2023), in February 2022, 

Russia's invasion of Ukraine led to disruptions in financial markets due to the supply side of 

international trade. The prolongation of the invasion led to a significant increase in energy 

prices, especially in European countries with high energy dependence on Russian natural 

resources, which triggered an upward spike in inflation. In July 2022, the Fed raised the policy 

rate by 50 and 75 basis points to 2.5%. With this process, the period of low inflation in Europe 

since 2007 with an average of 1.6% points and the zero lower bound period that lasted from 

2014 until the rate hike in July 2022 came to an end. 



 10 

Orphanides & Reichlin (2023) and ECB Monetary Policy Decisions (2023), In 2022, 

with Russia's invasion of Ukraine, the rise in energy and food prices in Europe due to problems 

in supply chains reached its peak with the effect of the sanctions imposed on Russia in the 

following periods, and the European Central Bank had to increase interest rates to bring the 

rising inflation to the target level of 2%. Inflation, which was 5.9% in February 2022, reached a 

record high of 10% in September of the same year. In the face of these developments, the ECB 

raised its policy rate by 50 basis points, which it had not increased for more than 10 years, and 

this increase in July 2022 was the largest rate hike since 2007. In 2023, the ECB continued to 

increase interest rates with determination, raising the policy rate to 4.5%, and as a result, 

inflation fell to 2.4% by the end of 2023.  

 

The aim of this study is to see whether the ECB's interventions using the interest rate 

instrument in different crisis periods were successful in achieving the ECB's target inflation rate 

of 2% in four different crisis periods with different dynamics in the eurozone area. 

 

We selected financial data and indicators from all 20 eurozone countries between 2004 

and 2023 using the quantitative research approach. Stata 16.1 was used to do panel data 

regressions to examine all of this information. 

 

We determined four different crisis periods by using the major deviations from the 

ECB's inflation target, which are the 2008 financial crisis, the 2011 European debt crisis, the 

2019 COVID-19 crisis, and the 2022 energy crisis due to the Russian-Ukrainian war, and then 

we tested if the ECB's interventions using the interest rate instrument in different crisis periods 

were successful in achieving the ECB's target inflation rate of 2% in 4 different crisis periods. 

Additionally, since it may take time to see the effects of the increase in interest rate and money 

supply on inflation, we added a lag of 2 quarters to the money supply and ECB interest rate 

variables to make their effects on inflation more accurate. 

 

Although there is no study in the literature that tests the effectiveness of interest rate 

policy alone in achieving the inflation target, in general, considering all these issues mentioned 

in the literature review section and considering that the interest rates of the European Central 

Bank were already close to zero in most of the years covered by our study, therefore do not have 

much room for maneuver and since the crises we have identified in our study are complex crises 
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with multiple causes, we believe that an intervention with interest rates alone will not be 

effective and we make the hypotheses listed below. 

 

(H1) The European Central Bank's interventions using the interest rate instrument during the 

2008 financial crisis did not have a positive and significant effect on the ECB's achievement of 

its inflation target. 

 

(H2) The European Central Bank’s interventions using the interest rate instrument during the 

European debt crisis did not have a positive and significant effect on the ECB's achievement of 

its inflation target. 

 

(H3) The European Central Bank’s interventions using the interest rate instrument during the 

COVID-19 crisis did not have a positive and significant effect on the ECB's achievement of its 

inflation target. 

 

(H4) The European Central Bank’s interventions using the interest rate instrument during the 

energy crisis do not have a positive and significant effect on the ECB's achievement of its 

inflation target. 
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3. RESEARCH DESIGN AND METADOLOGY 

 

3.1 Sample  

 

In order to measure, analyze, and interpret the effects of the European Central Bank's 

use of the interest rate instrument on inflation in different crisis periods, data was collected from 

various reliable sources. We collected the ECB's interest rate data by using the ECB's website. 

We benefited from the Woldbank and IMF data bases to get population, money supply, 

unemployment, inflation, and GDP per capita data for all eurozone countries. 

3.2 Variables 

 

Table 5 below provides an overview of the definitions of the variables to be used in the 

regression model. 
 

Table 5: Defination of Variables That Used in Our Research 

Variable Type of Variable Defination 

Inflation Dependent Inflation rate for all eurozone countries between 2004 and 

2023. 

ECB Interest Rate lag 2 Independent  Two quarters lagged ECB interest rates for all eurozone 

countries between 2004 and 2023. 

GDP per capita Control  GDP of all eurozone countries between 2004 and 2023 

Population Control Population of all eurozone countries between 2004 and 

2023 

Money Supply lag 2 Control Two quarters lagged money supply for all Eurozone 

countries between 2004 and 2023. 

Unemployment Rate Control Unemployment rate of all eurozone countries between 

2004 and 2023 

 

Inflation: Since our main objective is to measure the impact of the ECB's interest rate 

policy on the convergence to the inflation target, inflation is defined as the dependent variable. 

This can be defined as the percentage change in the consumer price index of the countries we 

have identified within the scope of our study over a specified time period. 

 

ECB Interest Rate Lag2: Since we are trying to understand the impact of the ECB's 

interest rate movements on inflation, the ECB interest rate is set as an independent variable. By 
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changing this rate, the ECB can have an impact on borrowing costs, economic activity, and 

inflation. Also, we added a two-quarters lag to see the effect on inflation clearly. 

 

GDP per capita: We added GDP per capita as a control variable, and this variable 

represents the gross domestic product per capita of eurozone countries at the time between 2004 

and 2023. 

 

Population: Population is another control variable that represents the population of all 

eurozone countries. It can have different types of effects on inflation.  

 

Money Supply Lag2: We added the money supply amount for all eurozone countries 

as a control variable because it represents the total amount of money in the economy and can 

have a potential effect on inflation rates. Also, we added a two-quarters lag to see the effect on 

inflation clearly. 

 

Unemployment Rate: This is another control variable, and it represents the average 

annual unemployment rate of all eurozone countries. We can say that it is the percentage of the 

labor force that is actively seeking employment but unable to find it. Higher unemployment rates 

can sometimes be associated with lower inflation due to reduced consumer demand and pressure. 

3.3 Regression Model 

 

To test our four different hypotheses, we will use a regression model, which is given 

below. Although we are testing whether the ECB's use of the interest rate instrument has a 

positive and significant effect on achieving the targeted inflation rate, we would like to test how 

inflation is affected by other variables by adding variables other than the interest rate to the 

regression and to better analyze the impact of the ECB's interventions by adding country-specific 

characteristics. We aimed to isolate the effects of the ECB's interest rate instrument by trying to 

measure the impact of other variables, to determine whether the change in inflation is really due 

to these interest rate movements, and to strengthen the robustness of the regression model by 

reducing the possibility of omitted variable bias. 

 

Inflationit=β0+β1ECBinteresti,(t-2)+β2Moneysupplyi,(t-2)+β3Populationi,t+β4GDPpercapitai,t+β5

Unemploymenti,t+ϵi,t 
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The regression model can be summarized below; 

Yit = β0 + βXit + 𝜺it 

Where; 

Y = dependent variable 

β0 = Constant term 

X = Independent / Control variables 

𝜺 = Error term 

i = countries (all 20 eurozone countries) 

t = time period (2004 - 2023) 
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4. EMPRICAL RESULTS AND ANALYSIS 

 

In this section of the thesis, empirical analyses of the data we have obtained are tested, 

and it is aimed at interpreting and discussing the outputs obtained as a result of these analyses. 

As mentioned in the Introduction section, 4 different crisis periods were identified by using the 

major deviations from the ECB's inflation target and 4 different hypotheses were tested in order 

to determine the effects of the ECB's interventions using the interest rate instrument in each 

crisis period separately. In our first hypothesis during the 2008 global financial crisis (2007–

2011), in our second hypothesis during the European debt crisis (2011–2014), in our third 

hypothesis during the economic crisis caused by the COVID-19 pandemic (2018–2021), and 

finally during the energy crisis (2021–2023), which is one of the main reasons for the increase 

in energy prices that hit Europe as a result of the Russian invasion of Ukraine, we tried to 

determine whether the ECB's interventions using the interest rate to minimize the effects of these 

crises are effective in achieving the ECB's target inflation. In order to better observe the 

consequences of crisis effects on financial markets, in addition to ECB interest rates and 

inflation data, previous studies were also analyzed, and optimum date ranges were selected. In 

these date ranges, data before the effects of the crisis emerged, data during the crisis processes, 

and data during the period when the effects of the crisis started to disappear were used. Some 

data was already in quarterly format, but to bring ECB interest rates to quarterly status, we used 

the average of three consecutive months of data. This study will provide us with a broad 

perspective to see whether the ECB's interventions using the interest rate instrument in different 

crisis periods were successful in achieving the ECB's target inflation rate of 2% in four different 

crisis periods with different dynamics. 

4.1 An Emprical Analysis of the 2008 Financial Crisis 

 

Table 6: Summary Statistics of The Variables Used For The 2008 Global Financial Crisis Period 

Variable Obs Mean Std. Dev. Min Max 
Inflation 320 2,641759 2,913499 -3,87 17,53 

ECBinterestlag2 320 2,762094 1,2839 1 4,23 

Moneysupplylag2 320 8800763 664600,7 7484128 9433688 

Population 320 1.69e+07 2,39e+07 404500 8,11e+07 

GDPpercapita 320 33801,41 15010,62 16344,6 92205 

Unemployment 320 8,763625 4,158749 3,7 20,63 

 

This table gives a basic summary of our dependent and independent variables, which 

were used to test the effects of ECB interest rates on inflation in the 2008 global financial crisis. 

We used all 20 eurozone countries and quarterly data between 2007 and 2011, so we have 320 
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observations for all our variables. According to the table, our dependent variable inflation has a 

2,641759 mean value, which is slightly higher than the inflation target of the ECB, and a 

2,913499 standard deviation. Minimum values and maximum values are -3,87 and 17,53 

respectively, for the inflation in this period. We can see that inflation took negative values in 

this period due to the impact of the crisis. ECBinterestlag2 has 2,762094 mean value and 1,2839 

standart deviation. Minimum values and maximum values are 1 and 4,23 respectively, for the 

ECBinterestlag2 in this period. This shows that the ECB used a wide range of interest rate tools 

during this period. Moneysupplylag2 has an 8800763 mean value and 664600,7 standard 

deviation. Minimum values and maximum values are 7484128 and 9433688 respectively, for 

the Moneysupplylag2 in this period. The population has 16,9 million mean values and 23,9 

million standard deviations. For the population during this period, the minimum and maximum 

values are 404500 and 81,1 million, respectively. It demonstrates a significant difference in 

population between the eurozone's smallest and largest countries. GDPpercapita has a 33801,41 

mean value and a 15010,62 standard deviation. Minimum values and maximum values are 

16344,6 and 92205 respectively, for the GDPpercapita in this period. We can say that there is a 

big gap between the eurozone countries in terms of their wealth conditions. Unemployment has 

an 8.763625 mean value and 4,158749 standard deviation. Minimum values and maximum 

values are 3,7 and 20,63 respectively, for unemployment in this period. This indicates a 

significant disparity between their respective job markets. 

 

Table 7: Pairwise Correlation Matrix For 2008 Global Financial Crisis Period 

 

 

ECBinterest 

lag2 
Moneysupply 

lag2 
Population GDP 

percapita 
Unemploy-

ment 

ECBinterestlag2 

 
1     

Moneysupplylag2 

 
-0,5237 1    

Population 

 
-0,0015 0,0028 1   

GDPpercapita 

 
0,0005 0,0191 0,0610 1  

Unemployment 

 
-0,3988 0,3670 0,0136 -0,4103 1 

 

The table that is given above shows an interactive correlation between the independent 

variables used in our model. According to this matrix, there is no strong correlation that is bigger 

than 0,7 or smaller than -0,7. The strongest correlation has a -0.5237 coefficient between 

ECBinterestlag2 and Moneysupplylag2, but it is still smaller than 0.7, so it does not count as a 

strong correlation. Most other correlations among the independent variables are weak or 

negligible. 
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Table 8: Hausman Test For The 2008 Global Financial Crisis Period 

Hausman test 

   Coef.  

Chi-square test value  13.40 

P – value   0.0038 

 

In deciding whether fixed effects or random effects is better suited for our panel data 

study, we applied the Hausman test. According to the test results, the chi-square value of 13.40, 

combined with a p-value of 0.0038, strongly indicates that the fixed effects model is more 

appropriate for our models. This means that the difference between the fixed effects model and 

the random effects model is statistically significant, and the fixed effects model should be 

preferred. In other words, the unique errors are correlated with the regressors, and the fixed 

effects model will provide more reliable and consistent estimates. 

 

Table 9: Panel Regression Results of The 2008 Global Crisis Period 

 (1) 

VARIABLES Inflation 

  

ECBinterestlag2 0.382*** 

 (0.0930) 

Moneysupplylag2 -3.10e-07 

 (1.97e-07) 

Population 2.57e-06*** 

 (5.25e-07) 

GDPpercapita 0.000535*** 

 (8.93e-05) 

Unemployment -0.476*** 

 (0.0490) 

Constant -52.93*** 

 (8.985) 

  

Observations 320 

Number of country numeric 20 

R-squared 0.605 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The table that is given above includes the regression results of the 2008 global financial 

crisis, which were calculated using the fixed effects regression model. The main target of this 

test is to discover the effects of ECB interest rate changes on inflation in the eurozone area, 

which is mentioned in Hypothesis 1. We consider all 20 Eurozone countries and use 16 

consecutive quarters as the time period; therefore, we have 320 observations in total. We are 

trying to measure the effects of the ECB interest rate on inflation, so variability between 
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countries is not important, which means that the important R-sq value is within  R-sq value for 

us. Our within R-sq value is 0.6050 which means that 60.5% of the variability in the dependent 

variable (inflation) within each country is explained by the model. According to the their p-

values, our independent variables ECBinterestlag2, population, GDPpercapita and 

unemployment are statistically significant at the 5% level; however, Moneysupplylag 2 is not 

statistically significant at the 5% and 10% levels. Unemployment has a negative coefficient of -

.4757047, which shows a negative correlation between inflation and unemployment. A one-unit 

increase in unemployment is associated with a 0.4757 decrease in inflation. Population and 

GDPpercapita have a positive coefficient of 2.57 and .0005347 respectively, which indicates a 

positive correlation between these two independent variables and inflation. Lastly, 

ECBinterestlag2 has a positive coefficient of .3819272 which means that a one-unit increase in 

ECB interest rates lagged by two periods is associated with a 0.3819 increase in inflation, 

holding other variables constant. This relationship is statistically significant (p = 0.000). Under 

normal conditions, we expect an inverse relationship between inflation and the ECB’s main 

refinancing operation rate, as when inflation increases, central banks generally raise interest 

rates to limit money supply and reduce demand. This process aims to control inflation. Similarly, 

when inflation falls, central banks lower interest rates to increase demand and avoid deflation. 

These policies create an inverse negative relationship between inflation and interest rates. But 

in our case, there is a small but positive coefficient. We have added a 2-quarter lag to see the 

effect of interest rate changes on inflation. If we had used just one quarter lag, the interest rate 

would have been 0.63077 which is bigger than the coefficient of ECB interestlag2 (0.3819272). 

If we use a 4-quarter lag, then the coefficient turns negative but becomes insignificant. When 

we examine both inflation and the ECB interest rate between 2007 and 2011, and when we take 

into account the decline in the coefficient of this variable as the lag time increases, it is possible 

to say that the ECB’s lowering of the interest rate in order to intervene in inflation, which fell 

below the target inflation level due to the crisis, slowed down the rate of decline and brought it 

closer to the target inflation level in the long run, even if it did not succeed in increasing inflation 

at first. 
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Table 10: Inflation in Eurozone Countries Between 2007-2011 

Countries INFLATION 

BEFORE FIRST 

ECB 

INTERVENTION 

(2008-Q3) 

INFLATION 

AFTER LAST 

ECB 

INTERVENTION 

(2009-Q3) 

MAX 

INFLATION 

(2007-2011) 

MIN 

INFLATION 

(2007-2011) 

DIFFERENCE 

BETWEEN 

INFLATION 

BEFORE AND 

AFTER THE 

INTERVENTION 

FRANCE 3,6 -0,47 3,7 -0,47 4,07 

GERMANY 3,23 -0,37 3,23 -0,37 3,6 

ITALY 4,1 0,1 4,1 0,1 4 

NETHERLANDS  2,9 -0,07 3,13 -0,07 2,97 

SPAIN 4,93 -0,97 4,93 -0,97 5,9 

AUSTRIA 3,7 0,6 3,8 -0,07 3,1 

BELGIUM 5,6 -1,13 5,6 -1,13 6,73 

CROATIA 7,1 1,2 7,1 0,77 5,9 

CYPRUS 5,13 -0,97 5,13 -0,97 6,1 

ESTONIA 11,03 -0,93 11,5 -2,03 11,96 

FINLAND 4,53 1,2 4,53 1,2 3,33 

GREECE 4,8 0,8 5,6 0,8 4 

IRELAND 3,3 -2,6 3,67 -2,77 5,9 

LATVIA 15,6 1,23 17,53 -3,87 14,37 

LITHUANIA 11,97 2,37 12,3 -0,43 9,6 

LUXEMBOURG 5,13 -0,7 5,13 -0,73 5,83 

MALTA 5,3 0,87 5,3 -0,9 4,43 

PORTUGAL 3,13 -1,5 3,8 -1,5 4,63 

SLOVAKIA 4,5 0,37 4,67 -0,03 4,13 

SLOVENIA 6,13 -0,17 6,43 -0,17 6,3 

 

An analysis of the data in Table 10 reveals that inflation rates across the eurozone 

countries differ significantly from each other. For example, between 2007 and 2011, the highest 

inflation rates in Germany and France, the two largest economies and industrialized countries 

of the European Union, were 3.23 and 3.7, respectively, while the highest inflation rates in 

Latvia and Lithuania, the smaller economies, were 17.53 and 12.3, respectively. Over the same 

period, the minimum inflation rates were closer to each other. In line with these observations, 

since the difference between inflation before and after the intervention is higher in small-scale 

economies, it is possible to say that the ECB's monetary policy interventions using the interest 

rate instrument are more effective in small-scale economies where the inflation rate varies over 

a wider range. 
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4.2 Emprical Analysis of the European Debt Crisis 

 

Table 11: Summary Statistics of The Variables Used For The European Debt Crisis Period 

Variable Obs Mean Std. Dev. Min Max 
Inflation 320 1.904344 1.446383 -2.2 5.43 

ECBinterestlag2 320 .830625 .3604328 .23 1.47 

Moneysupplylag2 320 9623484 228560.2 9257340 9931489 

Population 320 1.71e+07 2.42e+07 415273 8.12e+07 

GDPpercapita 320 37325.11 16578.53 18285.5 108056.6 

Unemployment 320 11.79838 5.793346 4.4 28.07 
 

We used this table to test the effects of ECB interest rates on inflation during the 

European debt crisis, providing a basic summary of our dependent and independent variables. 

We use all 20 eurozone countries and quarterly data between 2011 and 2014, so we have 320 

observations for all our variables. According to the table, our dependent variable inflation has 

a 1.904344 mean value, which is slightly lower than the inflation target of the ECB, and 

1,446383 standard deviation. Minimum values and maximum values are -2.2 and 5.43 

respectively, for the inflation in this period. We can see that inflation took a negative turn during 

this period due to the impact of the crisis. ECBinterestlag2 has a .830625 mean value and a 

.3604328 standard deviation. Minimum values and maximum values are .23 and 1.47 

respectively, for the ECBinterestlag2 in this period. This shows that the ECB used their interest 

rate tools in this period in a smaller range than in the 2008 global crisis period. 

Moneysupplylag2 has a 9623484 mean value and 228560,2 standard deviation. Minimum 

values and maximum values are 9257340 and 9931489 respectively, for the Moneysupplylag2 

in this period. The population has a 17.1 million mean value and 24,2 million standard 

deviation. Minimum values and maximum values are 415273 and 81,2 million, respectively, 

for the population in this period. It shows that there are very big difference between smallest 

and biggest countries population in the eurozone. GDPpercapita has a 37325,11 mean value 

and a 16578,53 standard deviation. Minimum values and maximum values are 18285,5 and 

108056,6 respectively, for the GDPpercapita in this period. We can say that there is a big gap 

between the eurozone countries in terms of their wealth conditions. Unemployment has a 

11.79838 mean value and a 5.793346 standard deviation. Minimum values and maximum 

values are 4.4 and 28.7 respectively, for unemployment in this period. This indicates a 

significant disparity between their respective job markets. 
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Table 12: Pairwise Correlation Matrix For The European Debt Crisis Period (2011-2014) 

 

 

ECBinterest 

lag2 
Moneysupply 

lag2 
Population GDP 

percapita 
Unemploy-

ment 

ECBinterestlag2 

 
1     

Moneysupplylag2 

 
-0.8240 1    

Population 

 
-0.0014 0.0016 1   

GDPpercapita 

 
-0.0680 0.0737 0.0440 1  

Unemployment 

 
-0.0250 0.0639 -0.0349 -0.4765 1 

 

The table that is given above shows an interactive correlation between our independent 

variables that are used in our model. According to this matrix, there is only one strong 

correlation, which is between our independent variables ECBinterestlag2 and Moneysupplylag2, 

with a coefficient of -0.8240. This is also predictable from a real-life perspective, as these two 

are the most commonly used conventional monetary policy tools of central banks and are often 

used together to prevent the unintended effects of crises. Most of the other independent variables 

have weak or negligible correlations. 

 

Table 13: Hausman Test For The European Debt Crisis Period 

Hausman test 

   Coef.  

Chi-square test value  1.77 

P - value   0.622 

 

In deciding whether fixed effects or random effects is better suited for our panel data 

study, we applied the Hausman test. According to the test results, the chi-square value of 1.77 

combined with a p-value of 0.622 strongly indicates that the difference between the fixed effects 

model and random effects model is not statistically significant and random effects model should 

be preferred based on failing to reject the null hypothesis. So we will use a random effects model 

to analyze the European debt crisis period. 

 

Table 14: Panel Regression Results of The European Debt Crisis Period 

 (1) 

VARIABLES Inflation 

  

ECBinterestlag2 1.320*** 

 (0.207) 

Moneysupplylag2 -2.98e-06*** 

 (3.33e-07) 
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Population -4.49e-09 

 (4.78e-09) 

GDPpercapita -2.69e-06 

 (7.66e-06) 

Unemployment -0.0443** 

 (0.0180) 

Constant 30.22*** 

 (3.285) 

  

Observations 320 

Number of country numeric 20 

 Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The table presented above shows the regression results of the European debt crisis, 

which were calculated by using the random effects regression model. The main target of this 

test is to discover the effects of ECB interest rate changes on inflation in the eurozone area, 

which is mentioned in Hypothesis 2. We consider all 20 Eurozone countries and use 16 

consecutive quarters as the time period, therefore, we have 320 observations in total. We are 

trying to measure the effects of the ECB interest rate on inflation, so variability between 

countries is not important, which means that the important R-sq value is within R-sq value for 

us. Within R-sq value is 0.7067 which means that 70.67% of the variability in the dependent 

variable (inflation) within each country is explained by the model. The Wald Chi-square statistic 

of 726.74 with a p-value of 0.0000 indicates that the model is highly statistically significant, 

meaning that the explanatory variables jointly have a significant effect on inflation. According 

to their p-values, our independent variables ECBinterestlag2, Moneysupplylag2 and 

unemployment are statistically significant at the 5% level; however, population and GDP per 

capita are not statistically significant at the 5% and 10% levels. Moneysupply has a negative 

coefficient of -2.98 indicating that an increase in the money supply lagged by 2 periods is 

associated with lower inflation. We would normally expect this coefficient to be positive since 

an increase in the money supply would increase inflation as per the basic laws of economics. 

However, when we carefully analyze our data set, we observe a steady increase in the money 

supply between 2011-2014, despite the fact that inflation fell to negative values in some 

countries from time to time. This suggests that the European Central Bank did not use the money 

supply instrument effectively in the relevant period. Unemployment has a negative coefficient 

of -.044045 value which shows a negative correlation between inflation and unemployment. A 

one-unit increase in unemployment is correlated with a 0.044045 decrease in inflation. 
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Population and GDPpercapita are not statistically significant; therefore, it is not logical to 

interpret their coefficients for this analysis. 

 

 Lastly, ECBinterestlag2 has a positive coefficient of 1.319875 which means that a one-

unit decrease in ECB interest rates lagged by two periods is associated with a 1.319875 decrease 

in inflation, holding other variables constant. This relationship is statistically significant (p = 

0.000). Under normal conditions, we expect an inverse relationship between inflation and the 

ECB’s main refinancing operation rate, as we explained in detail before. But in our case, there 

is a small but positive coefficient in our regression analysis in Table 14. We have added a 2 

quarter lag to see the effect of interest rate changes on inflation. If we had used just one quarter 

lag, the interest rate would have a 1.655629 coefficient, which is bigger than the coefficient of 

ECB interestlag2 (1.319875). If we used 4 quarters, then the coefficient would become smaller, 

which is 0.7865562. When we examine both inflation and the ECB interest rate between 2011 

and 2014 and when we take into account the decline in the coefficient of this variable as the lag 

time increases, it is possible to say that the ECB’s lowering of the interest rate in order to 

intervene in inflation, which fell below the target inflation level due to the crisis, slowed down 

the rate of decline and brought it closer to the target inflation level in the long run, even if it did 

not succeed in increasing inflation at first. 

 

Table 15: Inflation in Eurozone Countries Between 2011-2014 

Countries INFLATION 

BEFORE FIRST 

ECB 

INTERVENTION 

(2011-Q4) 

INFLATION 

AFTER LAST 

ECB 

INTERVENTIO

N (2014-Q4) 

MAX 

INFLATIO

N (2011-

2014) 

MIN 

INFLATION 

(2011-2014) 

DIFFERENCE 

BETWEEN 

INFLATION 

BEFORE AND 

AFTER THE 

INTERVENTIO

N 

FRANCE 2,63 0,33 2,63 0,33 2,3 

GERMANY 2,57 0,43 2,63 0,43 2,14 

ITALY 3,7 0,17 3,7 -0,1 3,53 

NETHERLANDS  2,63 0,2 3,3 0,2 2,43 

SPAIN 2,7 -0,6 3,3 -0,6 3,3 

AUSTRIA 3,67 1,23 3,8 1,23 2,44 

BELGIUM 3,3 0 3,5 0 3,3 

CROATIA 2,37 0,23 4,37 0,03 2,14 

CYPRUS 3,83 -0,23 4,03 -1,27 4,06 

ESTONIA 4,4 0,2 5,43 0 4,2 

FINLAND 3 0,97 3,57 0,97 2,03 

GREECE 2,63 -1,83 4,43 -2,2 4,46 

IRELAND 1,63 0,1 2,4 0,1 1,53 
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LATVIA 4,06 0,63 4,6 -0,2 3,43 

LITHUANIA 4,03 0,2 4,73 0,2 3,83 

LUXEMBOUR

G 

3,73 -0,1 3,9 -0,1 3,83 

MALTA 1,9 0,6 3,93 0,53 1,3 

PORTUGAL 3,8 -0,03 3,8 -0,27 3,83 

SLOVAKIA 4,67 0 4,67 -0,13 4,67 

SLOVENIA 2,6 0 3,13 0 2,6 

 

An analysis of the data in Table 15 reveals that in this period, inflation rates across the 

eurozone countries differed less from each other than in the 2008 global financial crisis period. 

For example, between 2011 and 2014, the highest inflation rates in Germany and France, the 

two largest economies and industrialized countries of the European Union, were 2,63, whereas 

the highest inflation rates in Latvia and Lithuania, the smaller economies, were 4,6 and 4,73, 

respectively. Over the same period, the minimum inflation rates were closer to each other. In 

line with these observations, since the difference between inflation before and after the 

intervention is higher in small-scale economies, it is possible to say that the ECB's monetary 

policy interventions using the interest rate instrument are more effective in small-scale 

economies where the inflation rate varies over a wider range. 

4.3 An Emprical Analysis of the COVID-19 Period 

 

Table 16: Summary Statistics of The Variables Used For COVID-19 Period 

Variable Obs Mean Std. Dev. Min Max 
Inflation 320 1.499906 1.570526 -2.3 9.4 

ECBinterestlag2 320 0 0 0 0 

Moneysupplylag2 320 1.30e+07 1021797 1.17e+07 1.49e+07 

Population 320 1.73e+07 2.46e+07 467999 8.32e+07 

GDPpercapita 320 51389.27 22555.43 26915.6 143467.4 

Unemployment 320 7.345281 3.474887 2.9 21 

 

We tested the effects of the ECB interest rate on inflation in the COVID-19 term using 

this table, which provides a basic summary of our dependent and independent variables. We use 

all 20 eurozone countries and quarterly data between 2018 and 2021, so we have 320 

observations for all our variables. According to the table, our dependent variable inflation has a 

1.499906 mean value, which is slightly lower than the inflation target of ECB and a 1.570526 

standard deviation. Minimum values and maximum values are -2.3 and 9.4 respectively, for 

inflation in this period. We can see that inflation took a negative turn during this period due to 

the impact of the crisis. ECBinterestlag2 is an omitted variable in this regression because it is 

zero for the whole period. This shows that the ECB could not use its interest rate tools during 
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this period. Moneysupplylag2 has a 13.000.000 mean value and 1,021,797 standard deviation. 

Minimum values and maximum values are 11,700,000 and 14,900,00, respectively, for the 

Moneysupplylag2 in this period. The population has a 17.3 million mean value and a 24.6 

million standard deviation. Minimum values and maximum values are 467999 and 83,2 million, 

respectively, for the population in this period. It demonstrates a significant difference in 

population between the eurozone's smallest and largest countries. GDPpercapita has 51389.27 

mean value and 22555.43 standart deviation. Minimum values and maximum values are 26915.6 

and 143467.4 respectively, for the GDPpercapita in this period. We can say that there is a big 

gap between the eurozone countries in terms of their wealth conditions. The mean value of 

unemployment is 7.345281, and the standard deviation is 3.474887. Minimum values and 

maximum values are 2.9 and 21 respectively, for unemployment in this period. This indicates a 

significant disparity between their respective job markets. 

 

Table 17: Pairwise Correlation Matrix For COVID-19 Period (2018-2021) 

 

 

ECBinterest 

lag2 
Moneysuppl

y 

lag2 

Population GDP 

percapita 
Unemploy-

ment 

ECBinterestlag2 

 
1     

Moneysupplylag2 

 
- 1    

Population 

 
- 0.0009 1   

GDPpercapita 

 
- 0.1328 -0.038 1  

Unemployment 

 
- -0.0162 0.1443 -0.3258 1 

 

The table that is given above shows an interactive correlation between our independent 

variables that are used in our model. ECB interestratelag2 is omitted because it is zero during 

the whole period. According to this matrix, the correlation among the other independent 

variables is weak or negligible. 

 

Table 18: Hausman Test For The COVID-19 Period 

Hausman test 

   Coef.  

Chi-square test value   57.81 

P - value   0.0000 

 

In deciding whether fixed effects or random effects is better suited for our panel data 

study, we applied the Hausman test. According to the test results, the chi-square value of 57.81, 

combined with a p-value of 0.0000 strongly indicates that the fixed effects model is more 

appropriate for our models. This means that the difference between the fixed effects model and 
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the random effects model is statistically significant, and the fixed effects model should be 

preferred. In other words, the unique errors are correlated with the regressors, and the fixed 

effects model will provide more reliable and consistent estimates. 

 

Table 19: Panel Regression Results For The COVID-19 Period 

 (1) 

VARIABLES Inflation 

  

o.ECBinterestlag2 - 

  

Moneysupplylag2 -8.96e-08 

 (9.94e-08) 

Population 7.78e-08 

 (4.90e-07) 

GDPpercapita 0.000136*** 

 (2.40e-05) 

Unemployment -0.519*** 

 (0.0851) 

Constant -1.840 

 (8.335) 

  

Observations 320 

Number of country numeric 20 

R-squared 0.252 

 Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The table presented above shows the regression results of the COVID-19 period in the 

Eurozone, which were calculated using the fixed effects regression model. The main target of 

this test is to discover the effects of ECB interest rate changes on inflation in the eurozone area, 

which is mentioned in Hypothesis 3. We consider all 20 Eurozone countries and use 16 

consecutive quarters as the time period; therefore, we have 320 observations in total. According 

to their p-values, only two variables are statistically significant at the 5% level. The first is GDP 

per capita, which has a 0.0001357 coefficient. This means that for every one unit increase in 

GDP per capita, inflation is expected to increase by 0.0001357 units. The second one is 

unemployment, which has a -0.519212 coefficient. The unemployment coefficient of -0.519212 

suggests that a one-unit increase in the unemployment rate is associated with a 0.519212 unit 

decrease in inflation. Our other independent variables, Moneysupplylag2 and Population, are 

statistically not significant. 
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 Lastly, ECBinterestlag2 is omitted for this regression analysis because the ECB interest 

rate was zero and stable during the COVID-19 period. When COVID-19 became a pandemic all 

around the world and affected the economy, there was disinflation pressure on European 

economies, so the ECB policy rate was already zero and close to zero lower bond. This means 

that there wasn’t a chance to decrease the interest rate any more by increasing demand to 

stimulate the economy. Therefore, the interest rate tool was not a convenient tool for the ECB 

at that time, and this led the ECB to modify its policies and start to rely on unconventional 

monetary policy tools, including asset purchasing programs and providing liquidity. 

Considering all these issues we have mentioned, it is not possible to mention the effects of the 

ECB's interest rate policy on inflation in the euro area for the COVID-19 crisis term. 

 

Table 20: Inflation in Eurozone Countries Between 2018-2021 

Countries Inflation 

Before First 

Ecb 

Intervention 

Inflation 

After Last 

Ecb 

Intervention 

Max 

Inflation 

(2018-2021) 

Min 

Inflation 

(2018-2021) 

Difference Between 

Inflation Before And 

After The Intervention 

FRANCE - - 3,33 0,1 - 

GERMANY - - 5,43 -0,63 - 

ITALY - - 3,77 -0,4 - 

NETHERLANDS  - - 5,33 0,97 - 

SPAIN - - 5,83 -0,77 - 

AUSTRIA - - 3,9 1,07 - 

BELGIUM - - 6,37 0 - 

CROATIA - - 4,6 -0,43 - 

CYPRUS - - 4,63 -2,3 - 

ESTONIA - - 9,13 -1,43 - 

FINLAND - - 3,17 -0,1 - 

GREECE - - 3,73 -2,23 - 

IRELAND - - 5,4 -1,17 - 

LATVIA - - 7,1 -0,7 - 

LITHUANIA - - 9,4 0,27 - 

LUXEMBOURG - - 5,67 -0,93 - 

MALTA - - 2,33 0,13 - 

PORTUGAL - - 2,4 -0,43 - 

SLOVAKIA - - 4,77 1,03 - 

SLOVENIA - - 4,5 -1,17 - 

 

Since Europe was already under deflationary pressure during the Covid-19 crisis, and 

since the ECB's interest rate was zero and there was no possibility to reduce it further in order 

to increase demand and raise inflation, the ECB did not intervene using the interest rate 
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instrument during this period. Moreover, although there is not as significant a difference 

between the inflation rates of large industrialized countries and small-scale economies as there 

was during the 2008 global financial crisis and the European debt crisis, it is still possible to say 

that industrialized and large-scale economies are slightly less affected by the problem of high 

inflation. 

4.4 An Emprical Analysis of the Energy Crisis That Emerged After Russia's Invasion of 

Ukraine 

 

Table 21: Summary Statistics of The Variables Used For The Energy Crisis Period in The Euro Area 

Variable Obs Mean Std. Dev. Min Max 
Inflation 240 6.298708 4.761121 -2.1 24.16 

ECBinterestlag2 240 .735 1.247548 0 3.67 

Moneysupplylag2 240 1.54e+07 696230.9 1.41e+07 1.61e+07 

Population 240 1.74e+07 2.48e+07 515332 8.47e+07 

GDPpercapita 240 60482.79 27416.27 31085.4 148226.7 

Unemployment 240 6.503 2.70419 2.5 16.43 

 

We used this table to test the impact of the ECB interest rate on inflation during the 

energy crisis in the euro area, providing a basic summary of our dependent and independent 

variables. We use all 20 eurozone countries and quarterly data between 2021 and 2023, so we 

have 240 observations for all our variables. According to the table, our dependent variable 

inflation has a 6.298708 mean value, which is quite higher than the inflation target of the ECB, 

and a 4.761121 standard deviation. Minimum values and maximum values are -2.1 and 24.16 

respectively, for the inflation in this period. We can see that inflation took negative and also too 

high values in this period due to the impact of the increase in energy prices. ECBinterestlag2 

has a 0.735 mean value and a 1.247548 standard deviation. Minimum values and maximum 

values are 0 and 3.67 respectively, for the ECBinterestlag2 in this period. This shows that the 

ECB used their interest rate tools in this period in a wide range to decrease inflation. 

Moneysupplylag2 has a 15.4 million mean value and a 696230.9 standard deviation. Minimum 

values and maximum values are 14.1 million and 16.1 million, respectively, for the 

Moneysupplylag2 in this period. The population has a 17.4 million mean value and a 24.8 

million standard deviation. Minimum values and maximum values are 515332 and 84,7 million, 

respectively, for the population in this period. It demonstrates a significant difference in 

population between the eurozone's smallest and largest countries. GDP per capita has a 60482.79 

mean value and a 27416.27 standard deviation. Minimum values and maximum values are 

31085.4 and 148226.7 respectively, for the GDPpercapita in this period. We can say that there 

is a big gap between the eurozone countries in terms of their wealth conditions. The mean value 
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of unemployment is 6.503, and the standard deviation is 2.70419. The minimum and maximum 

values for unemployment during this period are 2.5 and 16.43, respectively. This indicates a 

significant disparity between their respective job markets. 

 

Table 22: Pairwise Correlation Matrix For The Energy Crisis Period (2021-2023) 

 

 

 

 

 

 

 

 

 

 

 

The table that is given above shows an interactive correlation between the independent 

variables used in our model. According to this matrix, there is no strong correlation that is bigger 

than 0,7 or smaller than -0,7. The strongest correlation has a 0.5795 coefficient between 

ECBinterestlag2 and Moneysupplylag2, but it is still smaller than 0.7, so it does not count as a 

strong correlation. Most other correlations among the independent variables are weak or 

negligible 

 

Table 23: Hausman Test For The Energy Crisis Period 

Hausman test 

   Coef.  

Chi-square test value   2.16 

P - value   0.5400 

 

In deciding whether fixed effects or random effects is better suited for our panel data 

study, we applied the Hausman test. According to the test results, the chi-square value of 2.16 

combined with a p-value of 0.5400 strongly indicates that the difference between the fixed 

effects model and random effects model is not statistically significant and the random effects 

model should be preferred based on failing to reject the null hypothesis. So we will use a random 

effects model to analyze the European debt crisis period. 

 

 

 

 

 

 

 

 

 

ECBinterest 

lag2 
Moneysupply 

lag2 
Population GDP 

percapita 
Unemploy-

ment 

ECBinterestlag2 

 
1     

Moneysupplylag2 

 
0.5795 1    

Population 

 
0.0024 0.0027 1   

GDPpercapita 

 
0.0670 0.1217 -0.0567 1  

Unemployment 

 
-0.1010 -0.2047 0.1579 -0.3560 1 
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Table 24: Panel Regression Results of The Energy Crisis Period 

 (1) 

VARIABLES Inflation 

  

ECBinterestlag2 -2.671*** 

 (0.156) 

Moneysupplylag2 6.06e-06*** 

 (3.13e-07) 

Population -2.10e-08 

 (1.93e-08) 

GDPpercapita -2.99e-05* 

 (1.80e-05) 

Unemployment -0.228 

 (0.168) 

Constant -81.16*** 

 (5.306) 

  

Observations 240 

Number of country_numeric 20 

 Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The table that is given above includes the regression results of the energy crisis, which 

were calculated using the random effects regression model. The main target of this test is to 

discover the effects of ECB interest rate changes on inflation in the eurozone area, which is 

mentioned in Hypothesis 4. We consider all 20 Eurozone countries and use 12 consecutive 

quarters as the time period, therefore, we have 240 observations in total. We are trying to 

measure the effects of the ECB interest rate on inflation, so variability between countries is not 

important, which means that the important R-sq value is within R-sq value for us. Our within R-

sq value is 0.7020 which means that 70.2% of the variability in the dependent variable (inflation) 

within each country is explained by the model. The Wald Chi-square statistic of 516.72 with a 

p-value of 0.0000 indicates that the model is highly statistically significant, meaning that the 

explanatory variables jointly have a significant effect on inflation. According to their p-values, 

our independent variables ECBinterestlag2 and Moneysupplylag2 are statistically significant at 

the 5% level, although GDP per capita is not significant at the 5% level; it is significant at the 

10% level. However, at the 5% and 10% levels, population and unemployment are statistically 

not significant. ECB interestlag2 has a negative coefficient of -2.670624, which means that for 

each one-unit increase in the lagged ECB interest rate, inflation decreases by approximately 2.67 

units, holding other factors constant. This strong negative effect suggests that higher ECB 

interest rates tend to reduce inflation. Unlike the 2008 global crisis and the European debt crisis 

period, this time the ECB interest rate has a negative coefficient that is expected according to 
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the economic laws. So we can say that, in the face of double-digit inflation in many euro area 

countries, the European Central Bank's raising the interest rate from zero to 4.5 percentage points 

in a short period of one year has been extremely effective on inflation and that the ECB has been 

successful in approaching its target inflation rate. Moneysupplylag 2 has a 6.06 coefficient, 

which indicates a significant positive relationship between the money supply (lagged by two 

periods) and inflation. A one-unit decrease in the lagged money supply would result in a 6.06 

unit decrease in inflation, holding other factors constant. We can easily say that the money 

supply has been an effective monetary policy tool used effectively by the European Central Bank 

against the problem of high inflation in this period and has provided significant benefits in 

approaching the target inflation rate. 

 

Table 25: Inflation in Eurozone Countries Between 2021-2023 

Countries Inflation 

Before First 

Ecb 

Intervention 

(2022-Q3) 

Inflation 

After Last 

Ecb 

Intervention 

(2023-Q4) 

Max 

Inflation 

(2021-2023) 

Min 

Inflation 

(2021-2023) 

Difference Between 

Inflation Before And 

After The 

Intervention 

FRANCE 6,53 4,17 7 1 2,36 

GERMANY 9,4 3 10,83 1,73 6,4 

ITALY 8,97 0,97 12,5 0,77 8 

NETHERLANDS  14,13 0,5 14,13 0,5 13,63 

SPAIN 10,07 3,37 10,07 0,5 6,7 

AUSTRIA 9,9 5,17 11,1 1,5 4,73 

BELGIUM 11 -0,67 11,26 -0,67 11,67 

CROATIA 12,63 5,87 12,8 0,8 6,76 

CYPRUS 9,73 2,63 9,73 -0,46 7,1 

ESTONIA 24,16 4,5 24,47 0,57 19,66 

FINLAND 8,1 1,47 8,77 1,1 6,63 

GREECE 11,5 3,47 11,53 -2,1 8,03 

IRELAND 9,07 3,1 9,07 -0,13 5,97 

LATVIA 21,57 1,43 21,57 -0,13 20,14 

LITHUANIA 21,5 2,33 21,5 0,73 19,17 

LUXEMBOURG 8,9 2,47 9,5 1,03 6,43 

MALTA 7,07 3,93 7,3 0,13 3,14 

PORTUGAL 9,5 2,43 10,2 -0,07 7,07 

SLOVAKIA 13,27 7,1 15,1 1,03 6,17 

SLOVENIA 11,27 4,94 11,27 -0,63 6,33 

 

An analysis of the data in Table 25 reveals that in this period, inflation rates across the 

eurozone countries differed way more from each other than in the other crisis periods. For 
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example, between 2021 and 2023, the highest inflation rates in Germany and France, the two 

largest economies and industrialized countries of the European Union, were 10,83 and 7, 

respectively, whereas the highest inflation rates in Latvia and Lithuania, the smaller economies, 

were 21,57 and 21,5, respectively. However, in other small economies, Malta and Cyprus had 

7,3, and 9,73% inflation rates, respectively, which are lower than Germany. Therefore, while it 

is possible to argue that industrialized and large-scale economies were less susceptible to high 

inflation during this period than small-scale countries, this difference is not as pronounced as it 

was in the first three crisis periods we examined. The reasons for this are that industrialized and 

highly populated countries have higher energy needs and that rising energy prices and 

dependence on natural gas imported from Russia have led to significant increases in prices in 

industrialized countries. Over the same period, the minimum inflation rates were closer to each 

other. Last but not least, it is possible to say that the ECB's monetary policy interventions using 

the interest rate instrument are more effective in economies where the inflation rate varies over 

a wider range. 
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5. CONCLUSION 

5.1 Discussion and Conclusion 
 

This research study aims at identifying the crisis periods in the Euro zone by using the 

major deviations from the ECB's inflation target and seeing whether the ECB's interventions 

using the interest rate instrument were successful in achieving the ECB's target inflation rate of 

2% in four different crisis periods with different dynamics. We have used all 20 eurozone 

countries to get more accurate results. We have collected 20 years of inflation, unemployment, 

GDP per capita, population, money supply, and ECB interest rate data between 2004 and 2023 

for countries in the eurozone using the World Bank, IMF, and ECB databases. Additionally, 

since it may take time to see the effects of the increase in interest rate and money supply on 

inflation, we added a lag of 2 quarters to the money supply and ECB interest rate variables to 

make their effects on inflation more accurate. 

 

Considering the effects of the crises we have identified and the periods in which they 

occurred, it is evident that they have different dynamics from each other. For this reason, during 

the 2008 global crisis and the European debt crisis, the European Central Bank's interventions 

in the economy by using the interest rate instrument did not have the desired effect in the first 

place. Under normal circumstances, an inverse relationship between inflation and interest rates 

is expected, i.e., a decrease in the interest rate is expected to lead to an increase in the inflation 

rate. However, as can be seen from the regression results in Table 9 and Table 14, our ECB 

interestlag2 variable has a positive coefficient for these periods, but this coefficient gradually 

decreases as the lag time increases. Therefore, it is possible to say that the monetary policy 

implemented by the ECB using the interest rate instrument was not fully effective in these two 

crisis periods, and even if the decline in interest rates slowed down the rate of decline in inflation, 

it was not enough to raise inflation and bring it closer to the ECB's target inflation rate of 2. For 

this reason, it can be said that we can not reject our H1 and H2 hypotheses. 

 

The crisis caused by COVID-19, which turned into a global pandemic and affected the 

economies of European countries after raising in China, had a quite different dynamic than the 

other crisis period, which we detected in our research. At that time, the Eurozone was already 

dealing with a low inflation problem and the risk of deflation. Because of that, ECB interest 

rates have already been too low for too long. When we look at the period from the beginning of 

2018 to the end of 2021 to analyze the data to test the effects of the crisis caused by the pandemic, 

it would be correct to say that the European Central Bank’s Main Refinancing Operations 
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Interest Rate was zero during this four-year period. It means that the European Central Bank’s 

interventions using the interest rate instrument during the COVID-19 crisis did not have a 

positive and significant effect on the ECB's achievement of its inflation target. Hence, we cannot 

reject our H3 hypothesis. 

 

In the aftermath of the Russian invasion of Ukraine, inflation in Europe skyrocketed and 

reached double-digit figures in many Eurozone countries due to the increase in energy prices 

and the shortages in the supply of food products. As many European countries are dependent on 

natural gas imported from Russia for their energy supply, the rise in inflation has been sharp. In 

response to this situation, the ECB took swift action and gradually increased the Main 

Refinancing Operations Interest Rate from zero to 4.5, which led to a rapid decline in inflation 

rates in the eurozone countries. Taking the Netherlands as an example, the inflation rate, which 

was 14.13% in the 3rd quarter of 2022 (ECB interest rate 0.5 in this quarter), declined rapidly 

as a result of the gradual interest rate increase and was reduced to 0.5% in the last quarter of 

2023 (ECB interest rate 4.5 in this quarter). The fact that the ECB interestlag2 variable has a 

coefficient of -2.67 in Table 24 is an indication that the ECB interest rate was used as an effective 

monetary policy tool in this period and successful results were achieved, which is different from 

the other 3 crisis periods that we have identified. According to this coefficient, each 1 unit 

increase in the interest rate indicates a decrease of -2.67 percentage points in the inflation rate. 

Although supported by other monetary policy instruments, compared to other crisis periods, in 

general, the European Central Bank’s interventions using the interest rate instrument during the 

energy crisis have a positive and significant effect on the ECB's achievement of its inflation 

target; therefore, we can reject our H4 hypothesis. 

 

In conclusion, we can say that while the interest rate instrument is a very important 

conventional monetary policy used by the ECB, it is not always sufficient on its own. As can be 

seen from our analysis, during the 2008 global crisis and the European debt crisis, it could not 

fully cure the decline in inflation rates but only slowed down the rate of decline, while in the 

crisis due to COVID-19, it was not effective at all, as interest rates were already zero and could 

not be further reduced. In the energy crisis following the Russian invasion of Ukraine, the ECB's 

interest rate hikes in the face of high inflation were very effective and succeeded in approaching 

the target inflation rate set by the ECB in a short period of time. As a result of these analyses, it 

can be concluded that the interest rate is still an effective monetary policy tool, but given that 

each crisis has different dynamics, it can be said that when this policy tool is insufficient, it will 
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continue to contribute to the achievement of the ECB's policy objectives by continuing to be 

supported by non-traditional monetary policy tools. 

5.2 Limitation 
 

As we have already noted in our study, there are many conventional and unconventional 

monetary policy instruments that the European Central Bank can use to achieve its target 

inflation rate. The impact of other monetary policy instruments, typically used to support the 

interest rate instrument, on the achievement of the ECB's inflation target is not considered in 

this study. Future research could look into the effects of other monetary policy tools, especially 

quantitative easing, in addition to interest rate instruments. Finally, since the effects of the 

Russian invasion of Ukraine are still continuing, albeit partially, as of the date of this study, 

future studies will be able to obtain more reliable results by using data covering a longer period 

of time, especially in terms of the crisis we test in our fourth hypothesis, which we call the 

energy crisis. 
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