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Introduction 

 

Nowadays, countries around the world are 

facing an unprecedented situation with a 

health pandemic turning into an economic 

and social crisis. At the end of January 2020, 

the World Health Organization declared a 

global health emergency. Since this 

announcement, most national governments 

started to adopt measures to reduce the 

spread of the virus, which has also included 

travel restrictions that have made it 

impossible to carry out certain activities as 

well as the supply of raw materials. In this 

context, sectors such as tourism, airlines, 

and manufacturing have suffered the 

biggest decline since the financial crisis 

from 2008.  

Abstract 

The COVID-19 pandemic exerted a strong impact on the economy, including on the industrial 

sector. In this context, we focused our analysis on estimating the impact of the COVID-19 

shock on the EU industry developments. Therefore, we estimated two econometric models to 

identify the impact of the COVID-19 shock on the confidence in industry and on the industrial 

production, over the period January 2018 - November 2020, using Panel EGLS method. Our 

estimation is based on Eurostat data with monthly frequency, but also on a dummy variable 

we have created to catch the COVID-19 restrictions (shock). We have found a strong impact 

of the COVID-19 shock on both industrial indicators, which supports the need to continue 

adopting appropriate policies to boost this sector, since the outlooks are still exposed to 

uncertainty and depend on the vaccination speed. 
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The lockdown phenomenon, the consumer 

behavioural changes, as well as reduced 

demand and disruption of the supply chain 

have contributed to the challenges that 

industrial production is facing, generating 

losses that will not be easily recovered. 

Although the national authorities have 

taken steps to recover the industrial sector, 

the outlook for both industry and the 

economy as a whole remains exposed to 

uncertainty.  

The motivation for choosing this theme 

consists in the concern that the disruption 

in manufacturing caused by COVID-19 has 

generated severe social (inceasing 

unemployment and poverty, deepening 

inequalities) and budgetary (deficit and 

debt hikes) issues. There is also a major 

concern about how to respond to the 

industrial production challenges to mitigate 

the overall effects on the economy, mainly 

through the job losses channel. The main 

objective of this article is to assess the 

impact of the COVID crisis on industrial 

production in the European Union (EU), but 

also on the confidence in this sector. 

Regarding the structure of this article, first 

we analysed the economic literature related 

to the theme studied. Second, we described 

the methods we used to assess the impact of 

COVID-19 shock on the industrial sector. In 

the third section, we have provided the 

main results of the study and the specific 

interpretations. Finally, we have drawn the 

study conclusions and we addressed some 

issues related to the appropriate way 

forward. 

Literature Review 

 

The industrial production sector is one of 

the most important sectors in the economy. 

At the same time, the industrial sector may 

be severely affected by internal and external 

shocks resulting from fluctuations in the 

business cycle (Behun et al., 2018). Thus, 

the decline in economic activity caused by 

lockdown has generated substantial 

decreases in global industrial production. 

Furthermore, at European Union level, 

some industrial companies experienced a 

dramatic fall as a result of measures 

imposed by the authorities to limit the 

spread of COVID-19. 

According to the International Labour 

Organisation (2020), the manufacturing 

sector has been identified as one of the 

worst affected by the measures taken to 

contain the spread of the virus. The 

organization also estimated that about 54% 

of all employers in the world work in 

vulnerable industrial sectors, which has a 

major impact on employment.  

Among the economists, the pandemic is 

considered as one of the most severe supply 

chain disruptions in history (Ivanov and 

Dolgui, 2020), the direct impact of the 

measures taken being dramatic and 

unprecedented (Wuest et al., 2020). 

Moreover, the Euro Area has been severely 

affected, the business activity collapsing to a 

record low in March 2020, while US 

industrial production registered the biggest 

monthly decline since the end of the World 

War II (Badkar and Greeley, 2020). 

Regarding the way of spreading the negative 

effects in the economy, Cai (2020) identifies 

two stages through which the COVID-19 

shock affected industrial production in 

2020. The first stage, related to the period 

February-March, is represented by the 

forced interruption of production in China, 

which reduced the supply of raw materials 

in EU Member States (as a consequence of 

the delay / reduction of Chinese exports to 

EU). In the second stage, industrial 

production was severely affected due to 

restrictive measures, lockdowns, and 

border closures. 

Compared to the previous economic crises, 

the pandemic one is different because 

production and economic activities have 

been partially or totally interrupted in 

several geographical areas; actions such as 

lockdown, closing borders, imposing travel 

restrictions prevented the development of 

certain activities involving travel, the 

shocks manifesting themselves 

simultaneously, both on the demand side 

and on the supply side. During the economic 

crisis of 2008, the main challenges were 

related to financing, with many companies 

reducing the working hours and workers' 

wages. However, compared to the current 

crisis, during the economic crisis of 2008 

the companies did not have to close. 
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With a view to the importance of economic 

sentiment, Tonkiss (2009) stated that the 

confidence in the economy promotes 

economic efficiency by reducing the 

transaction costs of economic exchange, 

based on the assumption that the behaviour 

of other individuals will be in accordance 

with the common rules of economic 

conduct. Therefore, good management of 

public confidence becomes essential, 

because economic uncertainty is also 

positively linked with recession risk. 

Reducing uncertainty in the economy can be 

also seen as an action to stimulate economic 

efficiency (Tonkiss, 2009). 

The relationship between the trust of 

economic agents and the real economy is a 

topic of great interest for policy makers. In 

this context, confidence, insofar as it affects 

consumer economic choices, savings, 

investment, etc., has an influence on both 

the current state of the economy and the 

prospects for economic growth, but also 

confidence indices depend on the evolution 

of certain economic and financial indicators. 

(Castellanos-García et al. 2014).  

According to the ECB (2013), the link 

between confidence indicators and 

economic activity is not simple, but may be 

more relevant in times of crisis; a significant 

deterioration in confidence may have some 

predictive power over future economic 

development leading to a decline in 

production. In addition, Stiglitz (2008) 

considers that the main cause that 

supported the economic crisis of 2008 was 

the decline of trust. 

As a potential response to the current crisis, 

the transition to the green economy may be 

a good way forward since air pollution and 

a low quality environment may be harmful 

for human health conditions, but also for 

companies (including these operating in the 

industrial sector). This conclusion has been 

drawn by several authors (Colli, 2020; 

Gupta et al., 2020; Frontera et al., 2020; 

Coccia, 2020a; Coccia, 2020b) proving that 

air pollution and unsustainable 

environment led to an increase in the 

number of COVID-19 infections and 

intensified the severity of the cases 

registered in the polluted areas.  

Methodology 

 

In this section we have described the 

methods used to estimate the impact of the 

COVID-19 crisis (an event captured by a 

binary variable which depends on the 

restrictions applied in the context of the 

coronavirus pandemic) on the industrial 

production (Model A), respectively on the 

confidence in the industrial sector (Model 

B). 

In the analysis, we used panel data with 

monthly frequency for the period January 

2018 - November 2020, to capture the pre-

crisis (COVID) period and the COVID crisis. 

The statistical data series were collected 

from the Eurostat platform for all 27 

Member States (the United Kingdom was 

excluded from the analysis in the context of 

Brexit). 

According to the previous mention, the 

shock generated by the SARS-CoV-2 virus 

has been identified by a dummy variable 

taking into account the occurrence of the 

shock in each Member State, starting with 

the application of severe restrictions. In this 

context, we used the value 0 to capture pre-

COVID crisis period (when the economy 

operated under normal conditions), while 

the value 1 has been used to capture the 

exceptional conditions generated by the 

COVID crisis (specifically - the period of 

application of restrictions to limit the 

spread of the virus). Although in many cases 

the restrictions were lifted, the value 1 was 

kept until the end of the analysed period to 

catch the persistence of the low confidence 

in the economy, which is specific to crisis 

conditions. The information on restrictions 

were collected using the available data on 

the national government websites, 

European Commission, and those available 

on other official international news sources 

(e.g., Financial Times, Reuters). Therefore, 

we set the starting point of COVID-19 shock 

to March 2020 for all Member States, 

excepting the case of Italy (where the 

COVID-19 shock has been manifested since 

February 2020) and Sweden (which started 

to apply restrictions later, in May 2020).  

Regarding the estimated models, we used 

the Estimated Generalized Least Squares 

method (EGLS) weighted with the Cross-
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section SUR option, since the number of 

cross-section observations is greater than 

the number of cross-sections (Cross-section 

SUR has also the advantage of limitating the 

issues related to heteroskedasticity and 

those related to cross-section dependence). 

In the case of Model A, we used a model with 

fixed effects, consistent with the result of 

the Redundant Fixed Effects Likelihood 

Ratio test. However, in the case of Model B, 

it was not possible to apply the Cross-

section SUR option (to facilitate the ex-ante 

removal of heteroskedasticity and cross-

section dependence), simultaneously with 

the application of the fixed effects model, 

due to the use of unbalanced panel data in 

this model. In this context, a compromise 

has been needed between these two 

calculation techniques. Therefore, we chose 

a model without effects, using the Cross-

section SUR option, since the presence of 

heteroskedasticity and cross-section 

dependence could raise additional issues in 

panel estimation techniques.  

 

For Model A (918 observations), we have 

applied the estimation method indicated 

above on the following equation:  

���������	 =∝ +����������� + ���ℎ������������ + ��                                                                        (1) 

 

, where: indprodcal represents the 

percentage change of production in 

industry (calendar adjusted data) compared 

to the same period of the previous year; 

coviddummy is the COVID-19 restriction 

dummy variable; and d(hicpindustry) 

represents the first difference of the annual 

percentage change of the industrial goods 

prices. 

On the other hand, the Model B (882 

observations) has been structured as 

follows:  

������� = � + �����������	���� + ������������ + ���������� �� ��������� +

�!��ℎ������������ + "�                                                                                                                         (2)  

, where: ������� is the confidence in the 

industrial sector (index); ���������	���� 

represents the indicator used in Model A 

lagged by 1 year; �������� �� ��������� is 

the first difference of the consumer 

confidence lagged by one year; while 

���������� and ��ℎ������������ have 

been described above.  

 

Subsequently, we have performed the 

necessary tests to verify the assumptions 

needed to confirm the accuracy of the 

models, as follows: 

 

 the significance of the parameters; 

 the absence of multicollinearity; 

 the absence of heteroskedasticity - 

Breusch-Pagan-Godfrey test; 

 the absence of autocorrelation of 

residuals - Breusch-Pagan test; 

 the absence of cross-section 

dependence - Breusch-Pagan LM, 

Pesaran scaled LM, and Pesaran CD 

tests; 

 the normal distribution of residuals 

- Jarque-Bera test. 

In the analysis, we have also examined other 

relevant indicators in the context of COVID-

19, such as total COVID cases / deaths and 

mortality rate (the share of deaths in total 

cases), which will be presented in the next 

section. 

Results and interpretations 

 

In this section, we have analysed the impact 

of the COVID-19 crisis on industrial 

production and on confidence in the 

industrial sector in EU-27 countries. 

However, first, we examined the evolution 

of COVID-19 cases and deaths (per million 

inhabitants). As can be seen in Figure 1, the 

most affected Member States in terms of the 

incidence of COVID-19 cases at the end of 

2020 were Luxembourg (74148 cases per 1 

million inhabitants), Czechia (67108 cases 

per 1 million inhabitants) and Slovenia 

(58757 cases per 1 million inhabitants). 
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Figure 1: Total deaths / cases per million population 

Source: Authors’ own calculations in Eviews 9.0 using Our World in Data statistics 

However, the situation is quite sensitive to 

the ability of Member States to test the 

population. In this context, it can be 

mentioned that Luxembourg is a state with 

a small population, and testing a larger 

percentage of the population is much easier 

to perform (Luxembourg ranks third in the 

world from the perspective of testing 

capacity - 3194940 tests performed per 1 

million inhabitants on 17 February 2021, 

according to Worldometers - indicating that 

this Member State tests about 3 times a 

person). On the other hand, the incidence of 

cases is more appropriate to the reality in 

Czechia and Slovenia, which ranks 35th and 

59th from the perspective of the tests 

performed per million inhabitants.  

Following the examination of the number of 

deaths per million inhabitants, it can be 

seen that the most affected Member States 

in the EU, at the end of 2020, were Belgium 

(1685 deaths per 1 million inhabitants), 

Slovenia (1297 deaths per 1 million 

inhabitants) and Italy (1277 deaths per 1 

million inhabitants), which are also ranked 

in the top seven countries globally from the 

point of view of this indicator, according to 

the data provided by Worldometers. This 

confirms the challenges that these countries 

have faced, especially those that have 

resulted from hospitals overwhelming.  

On the other hand, the mortality rate 

calculated as a percentage of the total 

number of deaths in the total number of 

cases (Annex 1) demonstrates that, in 2020, 

the period April-June was the most difficult 

one, with several Member States accounting 

a COVID-19 mortality rate higher than 11%. 

In this regard, we may look to the 

epidemiological developments in Belgium, 

which also registered the highest mortality 

rate among EU Member States (16.2% - May 

2021), followed by Italy (14.4% - June 

2021), Hungary (14.1% - June 2021) and 

Spain (11.5% - April 2021). Starting with 

March, Member States began to impose 

severe restrictions, and the effects on the 

new COVID-19 cases / deaths became 

visible after May-June, when the mortality 

rate entered on a downward path. The cause 

of this reduction was mainly determined by 

the decrease in the number of new COVID-

19 cases, respectively by the reduction of 

the hospital overwhelming, which also 

generated a marginal increase in the 

capacity of medical staff to save patients 

with severe forms of COVID-19.  

Although the intervention of national 

governments was necessary to limit the 

increase in the number of new infections 

and, implicitly, the mortality rate, this 

generated negative effects in the economy, 

industry being one of the sectors strongly 

affected by the COVID crisis. In April 

(following the effects of the restrictions that 

have been in place since March), 14 Member 

States experienced a decrease in the 

industrial production compared to the same 

month of the previous year of more than 

20%, a contraction that can also be seen in 

Annex 2. According to Annex 2, the largest 

decreases in industrial production were 

recorded in April, in Italy (-43%), Slovakia (-

42%), Romania (-39%), and Hungary (-

37%), while the industrial sectors of Latvia, 
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Malta, Finland and the Netherlands were 

less vulnerable to the COVID-19 shock. 

Annex 3 highlights the high correlation 

between COVID-19 shock and declining 

confidence in industry, this being one of the 

reasons why we chose to examine both the 

impact of COVID shock on industrial 

production and the one on the confidence in 

this sector.  

Model A refers to the impact of the crisis 

generated by the SARS-CoV-2 virus on 

industrial production (Figure 2). The results 

show that a prolonging of the COVID-19 

shock for another month led to a decrease in 

the percentage change of industrial 

production by 8.156 percentage points. The 

appearance and the wide spread of the 

SARS-CoV-2 virus led to the temporary 

closure of several economic sectors, 

including the industrial sector, which led to 

significant losses for the economy.  

 
Figure 2: The impact of COVID-19 shock on industrial production (Model A) 

Source: Authors’ own calculations in Eviews 9.0 using Eurostat data 

Another conclusion is that the increase by 

one deviation point in the first difference of 

the annual percentage change of industrial 

goods prices led to an increase in the 

dynamics of industrial production by 1.427 

percentage points. The increase in the 

prices of industrial products is considered 

by companies a source of profit, these being 

incentivised to invest and produce at a 

faster pace, compared to the increase in the 

industrial goods prices. This argument also 

demonstrates the theory proving that 

industrial products have an elastic price 

responsiveness of supply.  
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Figure 3: The impact of COVID-19 shock on confidence in industry (Model B) 

 

Source:Authors’ own calculations in Eviews 9.0 using Eurostat data 

 

In the second model (Model B), we 

calculated the impact of the crisis generated 

by COVID-19 on confidence in the industrial 

sector (Figure 3). The results show that the 

increase by one percentage point in the 

percentage change of industrial production 

led to an increase in the industrial 

confidence index by 0.325 deviation points, 

the effect manifesting after one month lag. 

The growth of industrial production is 

generally based on new investments and 

supported by involvement in research and 

development, which generates greater 

confidence in this sector.    

The results also show that the COVID-19 

shock led to a decrease in the industrial 

confidence index by 12.862 deviation points 

each month (on average). The extension of 

the containment measures implemented in 

the context of the COVID-19 pandemic 

facilitated the emergence / maintenance of 

negative expectations from the economy / 

industry. On the other hand, the increase by 

one deviation point of the first difference in 

the consumer confidence index lagged by 

one month led to an increase of the 

industrial confidence index by 0.216 

deviation points. The current crisis that EU 

Member States are facing has fueled 

economic uncertainty in households, and 

individuals have tried to save more and 

reduce their consumption, which has 

reduced the demand for industrial products 

and limited the growth of industrial 

production.  

At the same time, according to the results, 

the increase in the first difference of the 

annual percentage change of industrial 

goods prices (lagged by one month) by one 

deviation point led to the increase of the 

industrial confidence index of 0.819 

percentage points. The increase in the 

industrial goods prices boosts the 

confidence of economic agents in this 

sector, since high prices make producers 

increase their supply to obtain higher 

profits.   

According to the results, all estimators (in 

both models) are statistically significant at 

5%, and the high values of R-squared 

confirm the appropriate choice of the 

regressors (79.72% - Model A; 82.39% - 
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Model B). In addition, the probability of the 

Fisher test is 0% for both models, which 

confirms their statistical validity.  

To confirm the homoskedastic feature of 

both models (Table 1), we used the Breusch-

Pagan-Godfrey (BPG) test. In this context, in 

the case of Model A, we found a probability 

associated with the BPG test of 53.98%; and 

6.63% for Model B, both results confirming 

the absence of heteroskedasticity. In order 

to verify the autocorrelation of the 

residuals, we used the Breusch-Pagan (BP) 

test, which provided a probability of 6.40% 

for Model A and 1.72% for Model B. The 

results of this test show that at the level of 

Model A there is no autocorrelation between 

residuals, even if it has been found in the 

case of Model B. However, in Panel 

technique, autocorrelation is not a 

significant issue and may be ignored if the 

model meets the other criteria used in the 

robustness checking process.  

 

Table 1: Tested hypotheses 

Test performed Prob. (p) Finding 

Breusch-Pagan Godfrey test 53.98% (Model A) Model is homoskedastic 

6.63% (Model B) Model is homoskedastic 

Breusch-Pagan test 6.40% (Model A) No serial correlation 

 1.72% (Model B) Serial correlation 

Jarque-Bera test 35.04% (Model A) Residuals are normally distributed 

55.43% (Model B) Residuals are normally distributed 

CD test - Breusch-Pagan LM 100% (Model A) No cross-section dependence 

100% (Model B) No cross-section dependence 

CD test - Pesaran scaled LM 0% (Model A) Cross-section dependence 

0% (Model B) Cross-section dependence 

CD test - Pesaran CD 61.84% (Model A) No cross-section dependence 

73% (Model B) No cross-section dependence 

Source: Authors’ own calculations in Eviews 9.0 using Eurostat data 

Subsequently, we used the Jarque-Bera test 

to check the normality of the residuals, the 

probability associated with it being 35.04% 

for Model A and 55.43% for Model B. Given 

that their values are higher than 5%, the 

hypothesis that the residuals are normally 

distributed has been accepted.  

The hypothesis of no cross-section 

dependence has been confirmed following 

the use of Pesaran CD, Pesaran scaled LM, 

and Breusch-Pagan LM tests. According to 

Table 1, most of the probabilities associated 

to these tests (which are higher than 5%) 

confirmed the absence of cross-section 

dependence. In addition, the absence of 

multicollinearity has been also confirmed, 

since the correlation coefficients between 

the exogenous variables are lower than R-

squared, in the case of both models. 

Therefore, following the tests performed, 

we found that the impact coefficients are 

robust in both models, with the only 

mention that, in Model B, there are some 

limitations caused by the occurrence of the 

autocorrelation between residuals.    

 

Conclusions 

 

The COVID-19 crisis started suddenly, while 

European Union Member States were not 

prepared for a pandemic evolution. The 

rapid spread of the outbreak raised the need 

for urgent, coordinated, and unitary action 

at EU level. In this context, EU Member 

States applied several containment 

measures, which also affected economic 

developments and individual expectations, 

including industrial production and 

confidence in industry.  

Following the lockdowns, industrial 

production dropped sharply and 

highlighted the challenges related to low 

economic resilience in most of the EU 

countries, while national governments 
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directly supported the sectors severely 

affected by the containment measures to 

maintain the survival chances of the 

economic operators. Our estimation 

showed that the COVID-19 shock led to the 

contraction of the EU industrial production 

with 8.156 percentage points (on monthly 

average). According to the data, the largest 

falls of industrial production were found in 

the case of Italy, Slovakia, Romania, and 

Hungary, while Latvia, Malta, Finland, and 

the Netherlands experienced moderated 

shocks.      

In the second econometric model 

performed, we found that the COVID-19 

shock reduces dramatically the confidence 

in the industrial sector. According to our 

results, the shock caused a shrink of the EU 

industrial confidence index by 12.862 

deviation points. We have also found a 

positive relationship between the 

confidence in the industrial sector and the 

consumer confidence, since any drop in the 

demand will limit the producers supply.  

The way forward is still uncertain and many 

questions remain without answer. 

European Union should focus on prevention 

by promoting the strengthening of 

resilience at the country level. A higher 

resilience will help EU countries to better 

cope with other possible crisis events. In 

this context, European Commission started 

to focus on the digital and green transition, 

but also keep the objective related to social 

inclusion, which are important drivers of 

resilience. Member States should also invest 

in health and education systems and should 

create and make use effectively of long-term 

strategies. Fiscal and budgetary planning 

could also increase the resilience, but this 

depends on the extent to which the national 

governments promote anti-cyclical policies 

by creating fiscal buffers in good economic 

times and using them in bad economic 

times. 
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