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I. Introduction

 The outbreak of SARS-CoV-2, also known as Covid-19

 Was declared a pandemic by the World Health Organization

(WHO) on March 11, 2020 after being initially reported in

December 2019 in Wuhan following its rapid widespread

 Economic impacts of the Covid-19 pandemic

 Although it might seem too early to talk about the economics of

the Covid-19 pandemic, the “Coronanomics” as termed by

Eichengreen (2020)

 It remains pertinent to analyze its macroeconomic impacts due

to the damage caused by the direct and indirect economic effects

across countries, namely in the European Union (EU)



3

I. Introduction

 The Covid-19 pandemic

 Forced the European countries to lock down borders, preventing

normal flows of goods, capital and services

 Moreover, businesses and production shut down temporarily,

causing enormous endogenous negative shocks on both supply

and demand, with potential devastating effects for the economies

 In addition to dire health consequences, the pandemic is a

massive and far-reaching economic cost burden for all EU

countries, leading many into recession and possibly economic

depression
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I. Introduction

 The aim of this research

 Is to analyze the macroeconomic impacts of the Covid-19

pandemic in the European Union (27 countries) and, particularly,

in four of its economies – Germany, Spain, Italy and Portugal

 For this purpose,

 A counterfactual analysis was conducted based on an ARIMA

forecasting model through which

 The behavior of a set of macroeconomic variables (Gross

Domestic Product, public debt, inflation rate, public deficit,

and unemployment rate) is examined in

 The context of the Covid-19 pandemic against a

hypothetical scenario without pandemic
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I. Introduction

 There are three main reasons for choosing these countries

 i) Number of confirmed cases of the disease in the first three

waves of the Covid-19 pandemic;

 We think that Spain and Italy are two good examples of the situation

 ii) Highest vaccination rate of their population, and

 Portugal is the best explanatory example of that reason

 iii) Fiscal space to react to the pandemic

 Germany fits perfectly well into this last argument

 Naturally, the EU-27 is a benchmark, aimed to carry out a

comparative analysis of the macroeconomic impacts of the

Covid-19 pandemic for the EU as a whole
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I. Introduction

 Methodology

 The counterfactual analysis is developed from an ARIMA

(Autoregressive Integrated Moving Average) forecasting model

 This model allows us to predict, with a high degree of exactitude,

the expected values of the variables for the years 2020, 2021 and

2022, based on a linear combination of past values

 Results…

 With some exceptions, the results point to a better performance

of all the variables in the four EU countries and in the EU-27 had

the Covid-19 pandemic not existed

 In a counterfactual scenario without the pandemic, all

countries would have achieved higher product levels, also

showing significantly lower levels of public debt, inflation, public

deficit and unemployment
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I. Introduction

 Originality and contribution to the literature

 To the best of our knowledge, a counterfactual analysis based on

autoregressive methods and focused on macroeconomic

variables has never been carried out before for such a large

sample of EU countries that included simultaneously an analysis

of the EU-27

 We believe that this study is an important contribution to the

literature on the subject, namely from the prospective point of

view of the economic policies to be adopted in a pandemic and

non-pandemic context, since both scenarios are considered in our

study
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I. Introduction

 This seminar is structured as follow

 In section 2 we briefly examine the general context of the Covid-19

pandemic in the EU countries

 In section 3, we describe the data and present a preliminary

analysis of the behavior of the variables

 In section 4, we develop the counterfactual analysis of the

macroeconomic effects of the Covid-19 pandemic, presenting the

methodology and the main results of the empirical study

 Finally, in section 5, we present the main conclusions of this study
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The Covid-19 Pandemic in the European Union 

Countries
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II. The Covid-19 Pandemic in the EU Countries

 Number of cases and deaths

 In 2020, Italy, Portugal and Spain recorded the highest number

of cases per million inhabitants

 In 2021, the number of cases increased in all countries

 The number of deaths per million of inhabitants decreased in Italy

and Spain, countries where mortality Covid-19 was the worst in 2020

 On the other hand, in Germany, Portugal and the EU-27 the number

of deaths per million inhabitants increased
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II. The Covid-19 Pandemic in the EU Countries

 Health care expenditure

 The treatment and control of the disease represents a burden

on national health systems

 Note: At the time this paper was written there were no data available

on the pandemic period that followed

 In 2019, Germany health care expenditure, as a % of GDP and

per inhabitant, are higher than in EU-27

 The two countries that were most affected by the first wave of

the pandemic, Italy and Spain, recorded the lowest expenditure

as a % of GDP

 Portugal is the country with the lowest expenditure per inhabitant
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II. The Covid-19 Pandemic in the EU Countries

 Vaccination process (2021)

 The EU member states implemented a common strategy to

approve and buy Covid-19 vaccines

 As expected, over time, Covid-19 vaccination rates grew

 Portugal achieved the highest record in terms of the proportion of the

population with at least one dose of the vaccine and the proportion of

the population fully vaccinated (in spite of the low rate of health

expenditure per inhabitant)

 Spain has the second-best record, followed by Italy and Germany

 The EU-27 has the worst vaccination record
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II. The Covid-19 Pandemic in the EU Countries

 Policy reactions to fight to Covid-19 pandemic

 The first reactions and spending decisions to fight against the

Covid-19 pandemic and to support households and companies

were essentially taken by countries

 However, on April 9, 2020, the EU established an instrument

(€540 billion) providing temporary support to mitigate

unemployment risks in an emergency (SURE) to help workers,

businesses and member states

 They also agreed, on July 21, 2020, on a i) €750 billion recovery

effort to help the EU tackle the crisis caused by the pandemic and, ii) a

2021-2027 long-term EU budget of €1,074.3 billion to support

investment in the digital and green transitions and resilience

 The European Central Bank initiated, in March 2020, the

pandemic emergency purchase program (PEPP), totaling

€1,850 billion, with the aim to lower borrowing costs and

increase lending in the euro area
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II. The Covid-19 Pandemic in the EU Countries

 Policy reactions to fight to Covid-19 pandemic

 In addition to the above measures, the growing number of

infected people also led to the combination of other policy

measures (lockdown, quarantine, testing) to “flatten the curve”

 The Covid-19 pandemic crisis

 Generated disruptions in economic activity, output loss and

unemployment which are important to assess

 However, this is a new type of shock

 Therefore, comparing its macroeconomic adverse effects with other

past crises can lead to misleading outcomes

 In the following sections we proceed to the counterfactual

analysis in order to capture the impact of the outbreak and to

predict the macroeconomic effects of the pandemic…
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Data and Preliminary Analysis
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III. Data and Preliminary Analysis

 The data used in this study

 Was collected during the months of November and December

2021 from AMECO online macroeconomic database

 We used time series data for five macroeconomic variables:

Gross Domestic Product (GDP), public debt, inflation rate, public

deficit, and unemployment rate

 The sample covers the period from 1999 (the official launch of the

European single currency) to 2022

 This means that the values of the series of variables for the years 2021

and 2022 are AMECO’s forecast values
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III. Data and Preliminary Analysis

 Macroeconomic behavior (1999-2022)

 The graphical analysis of the series allows us to see that the

Covid-19 pandemic had a very negative effect on the

macroeconomic behavior of the four EU countries, as well as of

the EU-27
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III. Data and Preliminary Analysis

 Due to the pandemic shock, EU economies experienced

 Negative growth rates in their product, reversing the good

performance they were registering once the international financial

crisis of 2011-13 was over

 In 2020, the GDP of Spain fell more than 10%, followed by Italy and

Portugal, with negative growth rates of around 9% and 8.5%,

respectively

 The Germany economy is no exception, showing a 4.6% reduction in

its product, slightly below the EU-27 rate, with a drop of the GDP of

approximately 6%

 GDP decline is largely explained by the temporary production shut down,

the successive confinements of the population, and the disruptions

observed in international value chains to which the pandemic gave rise
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III. Data and Preliminary Analysis

 As a direct consequence of GDP decline

 The unemployment and the inflation rates also performed

worse

 With the surprising exception of Italy, which managed to keep up the

downward trend in the unemployment rate since 2014, the

immediate effects of the pandemic caused unemployment to rise in

the other countries

 Standing out negatively, we can mention the performance of the Spanish

economy with the unemployment rate approaching 16%

 Regarding the inflation rate, at first it can be said that there was a

deflationary trend, mainly explained by the negative demand shock.

However, more recently, there may be a pressure for rising prices

 This is a result of the scarcity of raw materials and the growing demand

for equipment and consumer goods directly related to the economic and

political action taken to fight against the Covid-19 pandemic
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III. Data and Preliminary Analysis

 Finally, with regard to public finances

 Both public deficit and public debt registered a significant

deterioration in their performance, once again as an immediate

consequence of the political actions to overcome the pandemic

 It was observed a very strong increase in the Spanish public

deficit, which rapidly rose from -2.9% in 2019 to -11% in 2020, as

well as in the Italian economy, which sees its public deficit

increase significantly, from -1.5% in 2019 to -9.6% in 2020

 The public debt of all countries also deteriorated significantly:

Spain from 95.5% to 120%; Italy from 134.3% to 155.6%,

Portugal, from 116.6% to 135.2% of GDP

 In 2019, Germany was the only country whose public debt was

below 60% of GDP, but after the Covid-19 pandemic this variable

increased to 68.7% of GDP
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III. Data and Preliminary Analysis

 The forecasts of the European Commission’s Directorate

General for Economic and Financial Affairs expected that

 This situation be reversed in 2022, despite the possibility of the

2022 values being considerably higher than before the pandemic

 In this context, our preliminary analysis suggest that once the

pandemic has passed

 European public decision-makers must proceed with economic

policies that promote the balance of public accounts, benefiting

from the exceptional financial aid package created within the scope of

institutional solidarity recently achieved by the EU within the

framework of the so-called Recovery and Resilience Plan

 Without balanced public accounts, Europe will have trouble fostering

economic growth capable of reversing future shocks of this nature

 The counterfactual analysis that follows will certainly help us to

better understand the need to conduct this type of policies
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Counterfactual Analysis
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IV. Counterfactual Analysis

 Counterfactual Analysis

 The question that arises is how to measure the macroeconomic

impacts of something (in our case the Covid-19 pandemic) that

now hypothetically we assume has not occurred, when in reality

it did happened

 We do this by forecasting the values of the variables for 2020, 2021

and 2022 had the pandemic not taken place

 Then, we compare its dynamics with the actual behavior of the

variables in the pandemic context

 In this context, the relevant period of data analysis to develop our

counterfactual research will be from 1999 to 2019
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IV. Counterfactual Analysis

 Descriptive statistics of the variables (1999-2019)
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IV. Counterfactual Analysis

 Forecasting of data

 The forecasting of data will be done using an ARIMA

(Autoregressive Integrated Moving Average) model for each

variable

 The choice of this forecasting model stems from the fact that it is

a powerful tool when the intention is to forecast based on the

past values of the variables

 In other words, forecasts based on the autoregressive (AR) method

are a linear combination of past values

 An order regression p, or AR (p), can be written as follows:

 is a white noise
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IV. Counterfactual Analysis

 Forecasting of data

 The second component of the ARIMA model is called the Moving

Average process of order q, or MA (q), which take the form:

 The combination of the autoregressive process and the moving

average process gives rise to the new process named ARIMA

 The component “I”, which stands for integrated, is the number of

differentiations (d) that the model needs for the variables to be

stationary

 In this context, forecasting through the ARIMA (p,d,q) process

requires that we began by studding the stationarity feature of the

variables…
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IV. Counterfactual Analysis

 In order to study the stationarity of variables we applied

 The ADF unit root test, whose H0 is the existence of a unit root,

and the KPSS stationary test, with H0 of series being stationary
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IV. Counterfactual Analysis

 Unit Root and Stationary Tests

 As can be observed, depending on the country and the variable

in question, the results in terms of stationarity analysis are very

diverse, and it is not possible to identify similar behavioral

patterns between countries or variables
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IV. Counterfactual Analysis

 Unit Root and Stationary Tests

 The exception is the inflation rate that, in all countries, is I(0)

 There is a predominance of I(0) variables and it is also possible

to identify several cases in which the order of integration of the

variables is equal to one or even equal to two

 This is the case, for example, of Germany’s public deficit, that is I(2),

or the unemployment rate in Portugal, with this variable being I(1)

 The most surprising result is the fact that a country like Italy,

often characterized by some economic and political instability,

presents all the variables I(0)

 Equally unexpected is the fact that the public deficit in Germany

is I(2)

 This can be explained by the fact that Germany oscillated several

times between budget deficit and surplus, causing persistent

fluctuations in the behavior of the series, thus making it I(2)
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IV. Counterfactual Analysis

 Thenextstep is to select the most appropriate ARIMA model

 For this purpose, the minimum value of the Schwarz information

criterion was considered

 The minimum value of the Schwarz information criterion pointed to

the choice of different types of ARIMA forecasting models for

each of the countries and each of the variables
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IV. Counterfactual Analysis

 Effective and Forecast Values of the variables with and

without the Covid-19 Pandemic

 Finally, based on these ARIMA models, we forecast the values

of the variables for the years 2020, 2021 and 2022 (“without the

Covid-19 Pandemic” scenario), and then compare its dynamics

with the effective behavior of the variables in the pandemic

context (“with the Covid-19 Pandemic”)

 The ARIMA models (or ARMA, if the series is I(0)) are estimated using

the Kalman filter (exact maximum likelihood)

 The standard errors are based on Hessian

 The forecast is automatic with out-of-sample dynamics
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IV. Counterfactual Analysis

 Effective and Forecast Values of the variables with and

without the Covid-19 Pandemic
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IV. Counterfactual Analysis

 Evidences…

 i) In general, the macroeconomic variables would have

performed significantly better in the fourcountriesandintheEU-27

had the Covid-19 pandemic not existed

 All countries would have achieved higher GDP levels, showing,

however, relatively weaker economic growth rates
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IV. Counterfactual Analysis

 ii) If the Covid-19 pandemic had not existed in a first moment

(year 2020), the inflation rate would have been under greater

upward pressure, with this dynamic being reversed in the two

subsequent years

 The exception is Portugal, whose forecasts point to consecutive

increase in prices over the three years of our counterfactual analysis
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IV. Counterfactual Analysis

 iii) In a non-pandemic context, our forecasts point to a better

performance of all countries in terms of public debt and public

deficit during the three years of counterfactual analysis

 The budget surpluses in Germany and Portugal, in 2020, 2021 and

2022, as well as in the sharp reduction (over 20 percentage points) in

the Spanish public debt are a clear indication of that
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IV. Counterfactual Analysis

 iv) In the absence of the Covid-19 pandemic, the labor market

would have functioned without major disruptions, with the

unemployment rate in the EU countries following a downward

trajectory

 The exceptions to this better performance forecasts of the

unemployment rate are Germany and the EU as a whole
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Conclusion
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V. Conclusion

 In this paper

 We have analyzed the macroeconomic impacts of the Covid-19

pandemic in the EU-27 and, more particularly, in four of its

economies (Germany, Spain, Italy and Portugal)

 For this purpose

 A counterfactual analysis was conducted based on an ARIMA

forecasting model through which the behavior of the GDP, public

debt, inflation rate, public deficit, and unemployment rate of

these economies was examined in the context of the Covid-19

pandemic against a hypothetical scenario without a pandemic

 It was found that the pandemic crisis was responsible for

 A slowdown in economic growth, the general rise in prices, a

relatively significant increase in the unemployment rate, but

above all significant worsening of the public finances of the

European economies
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V. Conclusion

 If the Covid-19 pandemic had not occurred

 All of these variables would have performed better, highlighting

the decline in public deficits and public debt, which would

certainly leave more room for public decision-makers to pursue

more expansionary economic policies when they are actually

needed, that is, in periods of economic crisis and recession

 In addition to the thousands of human lives that could have

been saved, the economic health of the European Union

countries would have been relatively better, which would have

certainly resulted in greater welfare
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