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Abstract 

The COVID-19 pandemic created an unprecedented economic shock across the world. As a 
result of the coronavirus outbreak and the related health measures, nonfinancial 
corporations providing nonessential goods or services that cannot be consumed remotely 
have experienced a large decrease in their turnover. Using balance sheets and flows 
statements, we are able to quantify the impact of the pandemic on nonfinancial corporations 
and households, according to several scenarios for the pandemic over 2021. The impact is 
largely heterogeneous across sectors and amounts to up to 20% of the turnover for euro area 
nonfinancial corporations. Stress in these corporations and households can spill over to 
banks in the form of nonperforming loans (NPLs). The size and targeted nature of 
government support as well as the financial soundness (that is, net worth) with which 
economic agents entered the pandemic define the amount of NPLs that arise. Based on our 
estimates, the increase of NPLs seems limited, also when considering second-round effects 
from corporate insolvencies (about 5% to 7% of total loans). However, in certain cases, when 
banks are only slightly above the minimum prudential requirement of the leverage ratio, 
their solvency position may be threatened. 
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Figure 1: Goods and Services Considered Essential (blue bars) and That Can Be 
Consumed Remotely (yellow bars) 

 

Notes: The blue bars show the ratio between the number of sectors mentioned as essential in the decree of the 
Italian government of March 22, 2020, and the total number of sectors, at four-letter detail, in each of the main 
sectoral divisions in the NACE code. Higher values represent that the sector is performing activities perceived 
as more essential. The yellow bars represent the degree to which the representative good or service provided 
by each sector can be consumed remotely in an easy manner. 

Sources: Italian Government 2020; author’s elaboration. 

To calculate the impact of the COVID-19 pandemic for each sector according to Equation 2, 
we replace those values of 0 for 0.01, to avoid getting undetermined expressions. Figure 28 
in Appendix C shows the results per sector. 

Given that the weight of the sectors in national economies varies across countries, the 
COVID-19 pandemic has had and will have an asymmetrical impact across countries. To 
illustrate this point, we use the data published by Eurostat on gross value added by NACE 
codes for the euro area economies at the end of 2019.9 The left panel of Figure 2 shows the 
impact of the COVID-19 pandemic on nonfinancial corporations in euro area economies 
according to Equation (2), weighting the different sectors in terms of gross value added. 
There is substantial cross-country heterogeneity, as those countries most affected show an 
impact almost twice as large as countries least affected by the COVID-19 pandemic. The right 
panel of Figure 2 compares these impacts with the change in real GDP between the end of 
2019 and the third quarter of 2020, finding a clear negative relationship. 

 

9 There are fewer sectors reported by Eurostat than in the main NACE categories. To compute Figure 2, we 
made some adjustments, as detailed in Appendix C. 
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Figure 2: Impact of the COVID-19 Pandemic on Nonfinancial Corporations in the Euro 
Area 

 

Notes: The left panel shows the impact of the COVID-19 pandemic in each country, according to the impacts 
defined in Equation (2) and the weight of each sector in the national gross value added. The right panel 
compares this impact with the real GDP growth rate during the first three quarters of 2020 in volumes. No data 
for Slovakia. 

Sources: Eurostat 2022a; author’s elaboration. 

C. Households: Impact Determined by Wages and Consumption 

In principle, only those households that have lost their jobs as a result of the COVID-19 
pandemic can experience a large decline in their inflows while other households may be less 
affected and may even increase their net worth (and savings) in view of the lower 
consumption opportunities. Amid workers, those with a temporary contract (typically the 
positions with lowest remuneration and employing the younger generations) face the 
greatest risk of losing their jobs. Kaplan, Moll, and Violante (2020) finds that the hardest-hit 
occupations are those with relatively low flexibility in terms of substitutability with remote 
work and higher social contact intensity, which tend to be associated with relatively poorer 
individuals (in terms of both wage and liquid wealth). Del Rio-Chanona et al. (2020) classifies 
industries as essential or nonessential and constructs a Remote Labor Index, measuring the 
ability of different occupations to work from home.10 Sectors such as transport are more 
likely to have output constrained by demand shocks while manufacturing, mining, and 
services are more likely to be constrained by supply shocks. Entertainment, restaurants, and 
tourism face both large supply and demand shocks. At the occupation level, the authors 
confirm that high-wage professions are relatively immune from adverse supply- and 
demand-side shocks while low-wage jobs are much more vulnerable.  

To understand the impact of the COVID-19 pandemic on the household sector, it is necessary 
to consider also the potential loss of value of assets on the balance sheet of the sector.11 The 
value of bonds and equities of nonfinancial corporations may decrease as a result of the fall 

 

10 Barrot, Grassi, and Sauvagnat (2020) offers a similar index but with a smaller breakdown by occupations. 
11 This dynamic appears also in the case of nonfinancial corporations, although with less intensity. 

0

10

20

30

40

50

60

70

80

R² = 0.5284

-12%

-10%

-8%

-6%

-4%

-2%

0%

2%

4%

6%

30 35 40 45 50 55 60 65 70 75

109

From Lost Turnover to Nonperforming Loans Sánchez Serrano



in consumption, affecting those households holding these financial instruments directly or 
indirectly (through investment funds or, more importantly, insurance and pension 
products). In addition to these securities, real estate is the largest asset on the balance sheet 
of households and is usually associated with a large liability (mortgage loans). A drop in the 
value of real estate can thus have dramatic consequences for the financial soundness of 
households. 

Those households losing their jobs and facing limited unemployment insurance may witness 
a reduction of their inflows that is larger than their ability to reduce consumption of 
nonessential goods. In addition to existing unemployment benefits and the indemnities to be 
paid for the extinction of a labor contract, many governments have taken measures 
supporting workers in the form of shared payment of wages combined with temporal breaks 
in the work. Policy measures for households have been targeting the protection of those jobs 
at risk (through furlough or tax reliefs, for example) and the avoidance of default in loan 
repayments for the most vulnerable borrowers (essentially through loan moratoria). 

In aggregated terms, the impact of the COVID-19 pandemic on households seems to operate 
in both directions. On the one hand, there is a decrease in wages deriving from the 
adjustments by employers in their workforces, but on the other hand, consumption is 
decreasing significantly, given the difficulty in maintaining previous levels of economic 
activity, and precautionary savings are increasing. Besides, accumulated net worth should 
be able to absorb losses derived from the COVID-19 pandemic. However, the aggregation 
hides the cross-sectoral heterogeneity of the financial soundness of households, as those 
with higher income tend to have higher net worth and be less indebted.12 

We define the impact of the COVID-19 pandemic on households as a function of the share of 
workforce affected by the decrease in employment: 

𝐼𝑃𝐻 = ∑
1

𝐸𝑆𝑠 𝑥 𝑅𝐸𝑠
𝑆
𝑠=1  𝑥 

𝑒𝑠

𝑒
 (3) 

where 𝐼𝑃𝐻  refers to the impact of the pandemic on households, es is the number of employees 
in sector s, e is the total number of employees in nonfinancial corporations, and 𝐸𝑆𝑠  and 𝑅𝐸𝑠 
are indexes measuring how essential the good or service provided by sector s is and how 
much they can be consumed remotely, as defined in Section III.A. 

As a continuation of the example in the previous section, we use data on compensation of 
employees by sector as published by Eurostat to compute the parameter es and then calculate 
the impact of the pandemic on households across euro area countries, as per Equation (3). 
Figure 3 shows the resulting impact. Given the similarities between Equation (2) and 
Equation (3) (obvious, given the close interrelations between the financial soundness of 

 

12 For a detailed analysis of the household sector in the euro area, please refer to Household Finance and 
Consumption Network (2020). 
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households and nonfinancial corporations through employment relations), the ranking of 
countries is very similar to the one in the left panel of Figure 2. 

Figure 3: Impact of the COVID-19 Pandemic on Households of the Euro Area 

 
Notes: The blue bars show the impact of the COVID-19 pandemic in each country, according to the impacts 
defined in Equation (3) on the basis of the compensation of employees reported for each sector of activity. No 
data for France, Germany, and Slovakia. 

Sources: Eurostat 2022a; author’s elaboration. 

D. The Nature and Extent of Government Support  

The COVID-19 pandemic, particularly as a result of the long period of reduced economic 
activity, has triggered an ambitious policy response by governments around the world since 
2020. Government support measures have mainly targeted households and nonfinancial 
corporations, protecting their main sources of inflows (wages and sales). Loan guarantees 
are important to ensure that nonfinancial corporations keep their access to bank loans to 
meet their financing needs, which in a pandemic context could also cover their working 
capital. Loan moratoria seek to provide relief to those borrowers that have seen a substantial 
decline in their inflows by postponing the payments related to their bank loans. Other types 
of support measures comprise tax reliefs, equity injections, or direct grants to the most 
affected segments in the real economy. The other side of these ambitious support measures 
implies an increase in government deficits, which are expected to persist for some time. 

In addition to government support measures, automatic stabilizers are at work to support 
the real economy during the crisis. For households, unemployment benefits provide inflows 
to workers who have lost their jobs as a result of the pandemic, and the lower generation of 
rents also imply that less taxes will be collected by the government. Nonfinancial 
corporations reporting losses for the year 2020 would not pay income taxes, for example. 
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Considering the stylized balance sheets and flows statements of our economy, it is worth 
noting that loan moratoria do not imply any expense or transfer for the government, as they 
represent a deferral of interest payments over time. Loan moratoria involve mainly banks 
and borrowers, with a small role played by the government. In the case of loan guarantees, 
the government needs to intervene only if the borrower defaults in its payments to banks. 
So, the transfer from the government to banks is conditional to the default event of the 
borrower. If the borrower does not default, there is no impact for the government. In 
addition to the automatic stabilizers, tax reliefs and direct grants do have an impact on 
government flows and increase its deficit. Equity injections also determine a transfer from 
the government to nonfinancial corporations, but in this case, the government takes a 
participation in the nonfinancial corporation (it owns it, at least partially), which can 
generate inflows, in the form of dividends, in the future. 

In Europe, the European Banking Authority (EBA) and the European Systemic Risk Board 
(ESRB) have looked at the nature and uptake of the support measures taken by governments 
(EBA 2020a; ESRB 2021a). Loan guarantees have been used mostly by nonfinancial 
corporations while loan moratoria have benefited borrowers in the household sector in a 
larger proportion than nonfinancial corporations. Large heterogeneity in the design of the 
measures across countries, also reaching the uptake of them, has been observed. While 
cross-country differences may seem small (for example, loan guarantees for 70% of the loan 
or for the full loan, or covering only two years or the whole maturity of the loan), they can 
have important effects on their effectiveness to address stress in the real economy. 

It is beyond our scope to discuss the adequacy of government measures or their effectiveness 
in detail. However, as we see later in Section IV, the size and the effectiveness of government 
measures can strongly mitigate the impact of the COVID-19 pandemic on the economy.  

IV. From the Impact on the Real Economy to Nonperforming 
Loans 

In the previous section, we separately analyzed the channels through which the pandemic 
can impact households and nonfinancial corporations, and we would like ultimately to assess 
the resilience of the banking system to an increase in NPLs. In this section, we link these two 
important issues. 

We start with a framework for the default of a nonfinancial corporation or a household on 
its bank loan payments. We do so by looking at the main items in the flow statements. In a 
second step, we compute the amount of new NPLs caused by the COVID-19 pandemic in the 
euro area. In that process, we design several scenarios for the evolution of the pandemic 
during 2021, considering various sizes of government support. We finish with an analysis of 
corporate insolvencies and how they may affect NPLs in the household sector, as a result of 
job destruction directly caused by these insolvencies. 
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A. Conditions for the Default of Bank Loan Payments by Nonfinancial Corporations 
and Households 

Based on its balance sheet and the inflows and outflows, we consider that a nonfinancial 
corporation i would not pay back its loans if: 

𝐼𝐿𝑖 > 𝑆𝑖  𝑥 (1 − 𝐼𝑃𝑠̂) + 𝑇𝑅𝑖 + 𝐼𝐹𝑖 − 𝑂𝐹𝑖 + 𝑆𝐹𝐴𝑖  (4) 

where IL refers to the interest paid on loans, S to the sales, 𝐼𝑃𝑠̂ to the impact of the pandemic 
on the sector of activity of the nonfinancial corporation, TR to transfers from the government, 
IF to inflows, OF to outflows, and SFA to inflows from the sale of fixed assets. 

The interest of the loans is determined by the volume of loans in the liabilities side of the 
balance sheet and by the interest rate of the loans. If we define the debt ratio as the share of 
debt over total assets, then Equation (4) can be expressed as: 

𝐷𝑅𝑖 >
1

𝑟𝑖
𝑥 (

𝑆𝑖 𝑥 (1−𝐼𝑃𝑠̂)

 𝑇𝐴𝑖 
+

𝑇𝑅𝑖

𝑇𝐴𝑖 
+

𝐼𝐹𝑖−𝑂𝐹𝑖

𝑇𝐴𝑖 
+

𝑆𝐹𝐴𝑖

 𝑇𝐴𝑖 
) (5) 

where, in addition to the variables defined above, DR refers to the debt ratio, TA to total 
assets, and r to the interest rate of the loans. 

Operating further, we can express the same condition as in Equation (5) with the impact of 
the pandemic on the left side of the inequality: 

𝐼𝑃𝑠̂ >
𝑇𝐴𝑖

𝑆𝑖  𝑥 (
𝑇𝑅𝑖

𝑇𝐴𝑖 +
𝑆𝑖+𝐼𝐹𝑖−𝑂𝐹𝑖

𝑇𝐴𝑖 +
𝑆𝐹𝐴𝑖

𝑇𝐴𝑖 − (𝐷𝑅𝑖 𝑥 𝑟𝑖)) (6) 

Together with the impact of the pandemic, the main factors driving the recognition of NPLs 
are the existing indebtedness of the nonfinancial corporation (that is, its debt ratio), the 
interest rate paid on the stock of loans, the transfers received from the government, and the 
ability to dispose of fixed assets to generate inflows. 

Looking at the government support, the main measures are loan moratoria, loan guarantees, 
and direct transfers. The first effort implies that there is no interest payment due, so the loan 
cannot become nonperforming. Loan guarantees ensure that there are additional loans to 
finance the operations of the nonfinancial corporation, thus increasing its debt ratio and its 
inflows. Finally, direct transfers are seen in Equation (6) as an increase in the term TRi. 

Considering that there are N nonfinancial corporations in a sector, we can identify a number 
I of them that would fulfil Equation (6) and then default on their loans. Consequently, at the 
level of the sector s, the new arising NPLs would be equal to: 

𝑁𝑃𝐿𝑠 = ∑ 𝑇𝐿𝑖𝐼
𝑖=1  (7) 

where 𝑁𝑃𝐿𝑠  refers to the additional amount of nonperforming loans and TL to total loans. 
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Similarly, NPLs arise in the household sector if the following condition is met: 

𝐷𝑅𝑗 >
𝑊𝑗 𝑥 (1−𝐼𝑃𝐻̂)+𝑇𝑅𝑗+𝐼𝐹𝑗−𝑂𝐹𝑗+𝑆𝐴𝑗

𝑇𝐴𝑗 𝑥 𝑟𝑗
 (8) 

where 𝐷𝑅𝑗  refers to the debt ratio of a household j, W to the wages received by that 

household, 𝐼𝑃𝐻̂  to the impact of the pandemic on the household sector, TR to transfers from 
the government, IF to inflows, OF to outflows, SA to the inflows derived from the sale of assets 
on the balance sheet of households (real estate, financial assets, pension and insurance 
rights, and other assets), TA to total assets, and r to the interest rate of household loans. 

In Equation (8), we also need to account for the lower consumption of households, which 
should decrease their outflows. We then introduce the impact of the pandemic on 
nonfinancial corporations as follows: 

𝐷𝑅𝑗 >
𝑊𝑗 𝑥 (1−𝐼𝑃𝐻̂)+𝑇𝑅𝑗+𝐼𝐹𝑗−( 𝐶𝑂𝑗 𝑥 (1−(𝛽 𝑥 𝐼𝑃𝑁𝐹𝐶̂ )))−𝑂𝑂𝐹𝑗+𝑆𝐴𝑗

𝑇𝐴𝑗 𝑥 𝑟𝑗
 (9) 

where, in addition to the variables defined for Equation 8, 𝐼𝑃𝑁𝐹𝐶̂ refers to the impact of the 
COVID-19 pandemic on the total sector of nonfinancial corporations, 𝛽 is a coefficient related 
to the reduction in consumption stemming from the impact of the pandemic on nonfinancial 
corporations, and OOF refers to outflows other than consumption. 

We rearrange Equation (9) to bring the impact of the pandemic to the left side of the 
inequality: 

𝐼𝑃𝐻̂ > 1 +
𝐼𝐹𝑗

𝑊𝑗 −
 𝐶𝑂𝑗

 𝑊𝑗 −
𝑂𝑂𝐹𝑗

 𝑊𝑗 +
𝐶𝑂𝑗 𝑥 𝛽 𝑥 𝐼𝑃𝑁𝐹𝐶̂

 𝑊𝑗 +
𝑇𝑅𝑗

𝑊𝑗 +
𝑆𝐴𝑗

 𝑊𝑗 − (𝐷𝑒𝑏𝑡𝑗  𝑥 
𝑟𝑗

𝑊𝑗) (10) 

The equation above takes into account the financial soundness with which households 
entered the pandemic (seen through their level of debt) as well as the difference between 
inflows and outflows. Government support measures for households work by sustaining 
their wages (through temporal compensation schemes) and as transfers (for example, 
unemployment benefits). 

Considering that there are N households in the economy, we can identify a number J of them 
that would fulfil Equation (10). Consequently, new NPLs related to household loans would 
be equal to: 

𝑁𝑃𝐿𝐻 = ∑ 𝑇𝐿𝑗𝐽
𝑗=1  (11) 

where 𝑁𝑃𝐿𝐻  refers to the amount of NPLs from loans to households and TL to total loans. At 
the level of the economy, the total amount of NPLs is the sum of those arising from 
nonfinancial corporations and those from the household sector: 

𝑁𝑃𝐿 =  ∑ 𝑁𝑃𝐿𝑠𝑆
𝑠=1 +𝑁𝑃𝐿𝐻  (12) 
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B. Estimating the Impact of the COVID-19 Pandemic on Nonfinancial Corporations in 
the Euro Area 

We compute the impact of the pandemic on euro area nonfinancial corporations using short-
term statistics prepared by Eurostat over the period March to December 2020 (Eurostat 
2022c).13 Short-term statistics provide an index of turnover by main NACE codes. We need 
to slightly adjust the sectoral division of nonfinancial corporations we have used so far (see 
Table 8 in Appendix C). 

The impact of the COVID-19 pandemic over each sector is computed as lost turnover since 
February 2020, according to the following expression: 

𝐼𝑃𝑠̂ = (
∑ (𝐼𝑛𝑑𝑒𝑥𝑡

𝑠−𝐼𝑛𝑑𝑒𝑥𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )𝐷𝑒𝑐𝑒𝑚𝑏𝑒𝑟 2020
𝑀𝑎𝑟𝑐ℎ 2020

∑ 𝐼𝑛𝑑𝑒𝑥𝑡
𝑠𝑀𝑎𝑟𝑐ℎ 2019

𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦 2020

) (13) 

where 𝐼𝑃𝑠̂ represents the impact of the COVID-19 pandemic on sector s, 𝐼𝑛𝑑𝑒𝑥𝑡
𝑠  the value of 

the index according to the short-term indicators by Eurostat for sector s, and 𝐼𝑛𝑑𝑒𝑥𝑠̅̅ ̅̅ ̅̅ ̅̅ ̅ the 
value taken by the index in February 2020. 

Figure 4 shows that the largest impacts are found in the sectors of accommodation and food 
service activities, administrative and support service activities, arts, entertainment and 
recreation, and other services activities.14 Using the weight of each sector on the total gross 
value added by nonfinancial corporations, the total impact of the COVID-19 pandemic in the 
euro area is –12.21%. That result implies that the pandemic, between March and December 
2020, led to a decrease of 12.21% in the turnover of euro area nonfinancial corporations, 
based on the turnover of the previous 12 months (March 2019 to February 2020). 

 

13 Sectoral annual accounts are available only for the euro area. Although Eurostat publishes data for the 
European Union (EU) as a whole as well, we are computing the impact of the pandemic on the euro area to 
cross-check our results with the sectoral balance sheets in Appendix A. 
14 For a comparison with our impact of the pandemic according to Equation (1), see Appendix C. 
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Figure 4: Impact of the COVID-19 Pandemic on the Turnover of Nonfinancial 
Corporations 

 

Notes: Data are seasonally and calendar adjusted. The blue bars represent the change in total turnover per 
sector, computed according to Equation (13). See Appendix C for the mapping of sectors in Eurostat data. Data 
for sectors H, J, M, and N for October, November, and December 2020 are computed as the average of the 
observations for Spain, France, Latvia, Luxembourg, Portugal, Slovenia, Slovakia, and Finland, as Eurostat had 
not published the euro area aggregate in April 2021. The chart on the right represents the contribution of each 
sector to the overall impact, using weights of gross value added. A stands for agriculture, forestry, and fishing; 
B for mining and quarrying; C for manufacturing; D for electricity, gas, steam, and air conditioning supply; E for 
water supply, sewerage, and waste management and remediation activities; F for construction; G for wholesale 
and retail trade and repair of motor vehicles and motorcycles; H for transporting and storage; I for 
accommodation and food service activities; J for information and communication services; L for real estate 
activities; M for professional, scientific, and technical activities; N for administrative and support service 
activities; R for arts, entertainment, and recreation; and S for other services activities. 

Source: Eurostat 2022c; author’s analysis. 

Up to this point, we have implicitly assumed that turnover returned to the level of February 
2020 in January 2021, an assumption that unfortunately did not hold. The assessment above 
offers a partial view of the impact, and it is necessary to complement it by taking into account 
the evolution of the pandemic from January 2021. 

To that purpose, we compute first the stringency index by the University of Oxford, which 
measures the severity of the health-related measures taken by governments to contain the 
COVID-19 pandemic (Hale et al. 2020). We then calculate the correlation between the 
median stringency index for euro area countries (taking the average values for each month) 
and the turnover of the different sectors of activity, as reported by Eurostat. These 
correlations are negative for all sectors of activity and, in some of them until September 
2020, close to –1 (Figure 5). The decrease of correlations when we consider data up to 
December 2020 may suggest that nonfinancial corporations were able to adjust to the 
pandemic and were, thus, not so much affected as in the first half of 2020. 
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Figure 5: Correlations between the Stringency Index and the Short-Term Indicators 
by Eurostat 

 Correlation 

Sector Up to Sept 
2020 

Up to Dec 
2020 

Agriculture, forestry, and fishing –0.96 –0.74 

Mining and quarrying –0.88 –0.64 

Manufacturing –0.89 –0.60 

Electricity, gas, steam, and air conditioning supply –0.65 –0.39 

Water supply, sewerage, and waste management and 
remediation activities 

–0.65 –0.39 

Construction –0.73 –0.58 

Wholesale and retail trade and repair of motor vehicles and 
motorcycles 

–0.78 –0.60 

Transporting and storage –0.96 –0.74 

Accommodation and food service activities –0.94 –0.94 

Information and communication services –0.43 –0.48 

Real estate activities –0.73 –0.58 

Professional, scientific, and technical activities –0.87 –0.43 

Administrative and support service activities –0.93 –0.86 

Arts, entertainment, and recreation –0.93 –0.86 

Other services activities –0.93 –0.86 

Notes: Correlations between the values of the stringency index (median of monthly data across euro area 
countries) and of the short-term indicators by Eurostat, considering two periods of time: from January 2020 to 
September 2020, and from January 2020 to December 2020. Some sectors are missing in the Eurostat database 
and have been mapped as shown in Appendix C. 

Sources: Eurostat 2022c; Hale et al. 2020; author’s elaboration. 

We estimate a simple linear regression where the turnover index is the dependent variable, 
and the stringency index is the independent variable.  

𝐼𝑛𝑑𝑒𝑥𝑡
𝑠 = 𝛼𝑠 + (𝛽𝑠 𝑥 𝑆𝑡𝑟𝑖𝑛𝑔𝑒𝑛𝑐𝑦𝑡) + 𝜀𝑡

𝑠 (14) 

where 𝐼𝑛𝑑𝑒𝑥𝑡
𝑠  represents the turnover index after December 2020, 𝛼𝑠 the intersect, 𝛽𝑠 is the 

coefficient associated with the stringency index, Stringencyt the value taken by the stringency 
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index, and 𝜀𝑡
𝑠 the error term. The resulting equation for each sector allows us to forecast the 

evolution of the turnover index over 2021, based on the values taken by the stringency index. 

We define the following scenarios for the evolution of the pandemic in 2021 (Figure 6): 

Mild. The stringency index remains in the values of December 2020 during January, 
February, and March, then decreases linearly until reaching the value zero in June 2021. 
We can use this scenario as a floor for our estimations. 

Severe. The stringency index remains in the values of December 2020 during January, 
February, March, and April and then decreases linearly until reaching the value zero in 
December 2021. The slower reduction in the stringency index under this scenario can 
be seen also in the context of a slower-than-expected vaccination process or the 
appearance of new mutations of the virus. 

Spanish flu. Like the situation in 1918–1919, the pandemic hits in three waves (CDC 
2018),  the third one occurring between March and April 2021, with the stringency index 
taking the same value as in April 2020. The COVID-19 pandemic follows closely that of 
the Spanish flu and ends in December 2021. 

Lockdown. There is a two-month lockdown in February and March 2021, with the 
stringency index at its maximum value, then the pandemic abates quickly through 
December 2021. This scenario can be compared with the others to see the impact of 
strict lockdowns on economic activities over the long term.  
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Figure 6: Stringency Index over 2021 in the Four Scenarios 

 

Notes: Each line represents the evolution of the stringency index over 2021, as per the assumptions made in 
the description of each of the four scenarios. 

Source: Hale et al. 2020; author’s analysis. 

We then compute Equation (13), extending the denominator until the period when the 
stringency index is back to zero (June 2021 and December 2021). As observed in the left 
panel of Figure 7, the decrease in total sales is slightly above 16% for the mild scenario (4 
percentage points more than at the end of December 2020), almost 21% for the severe 
scenario (doubling the loss until December 2020), and slightly above 22% for the Spanish 
flu scenario. The lockdown scenario leads to a decline in sales of circa 19.5%, less than the 
relatively similar severe and Spanish flu scenarios. That outcome could be seen as pointing 
out to the benefits of strong responses to the pandemic, in opposition to a prolonged 
pandemic where forceful measures are not taken. When the impact is defined in terms of the 
accumulated net worth of nonfinancial corporations (using the data in Appendix A), the three 
scenarios extending the pandemic until December 2021 consume about 30% of accumulated 
net worth for the aggregate of nonfinancial corporations (right panel of Figure 7).  
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Figure 7: Decrease in Turnover of Nonfinancial Corporations in the Four Scenarios 
for the COVID-19 Pandemic over 2021 

 

Notes: The left panel shows the change in turnover under the four scenarios (and up to December 2020) as a 
percentage of the turnover between March 2019 and February 2020. The yellow bars in the right panel show 
the size of the lost turnover as a share of the accumulated net worth on the balance sheet of nonfinancial 
corporations at the end of 2019. 

Source: Author’s analysis. 

C. Estimating the Impact of the COVID-19 Pandemic on Households in the Euro Area 

To estimate the impact of the pandemic on households, we use data from Eurostat on weekly 
absences from work in the European Union (EU; excluding the United Kingdom).15 Figure 8 
shows the evolution of the weekly absences from work during 2018, 2019, and 2020. In 
2020, many more absences from work were reported in March, April, and May, with a second 
smaller peak toward the end of the year. 

  

 

15 See Eurostat (2022b). Eurostat data do not show an aggregate for the euro area, so we use the EU as a proxy. 
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Figure 8: Weekly Absences from Work in the EU 

 

Notes: Each line represents the weekly absences from work over the years 2018, 2019, and 2020, as reported 
by Eurostat for the EU 27. The last observation is week 52, whereas 2020 had 53 weeks. Data for week 53 has 
not been taken into account in our calculations. 

Sources: Eurostat 2022b; author’s elaboration. 

On that basis, we define the impact of the COVID-19 pandemic on households as absences 
from work in 2020 divided by the average of those reported in the two previous years (2018 
and 2019): 

𝐼𝑃𝐻̂ = −(
∑ 𝐴𝑏𝑠𝑒𝑛𝑐𝑒𝑠2020−

(∑ 𝐴𝑏𝑠𝑒𝑛𝑐𝑒𝑠2019+∑ 𝐴𝑏𝑠𝑒𝑛𝑐𝑒𝑠2018𝑊52
𝑊01

𝑊52
𝑊01 )

2
𝑊52
𝑊01

(∑ 𝐴𝑏𝑠𝑒𝑛𝑐𝑒𝑠2019+∑ 𝐴𝑏𝑠𝑒𝑛𝑐𝑒𝑠2018𝑊52
𝑊01

𝑊52
𝑊01 )

2

) (15) 

where 𝐼𝑃𝐻̂  refers to the impact of the COVID-19 pandemic on households, 𝑊01 to the first 
week of the year, 𝑊52 to the last week of the year, and Absences2018, Absences2019, and 
Absences2020 to the weekly absences from work for years 2018, 2019, and 2020, respectively. 

Absences from work were 31.68% higher in 2020, and we can attribute this increase to the 
COVID-19 pandemic. That is the direct impact of the pandemic on households, without taking 
into account important mitigants present in Equation (10): the extent of government 
support (including unemployment benefits) and the reduction in consumption derived from 
lower economic activity. 

D. Estimating the Increase of Nonperforming Loans from Nonfinancial Corporations 
in the Euro Area 

In this section, we provide an answer to the question of how many NPLs can be expected to 
arise from the economic shock caused by the COVID-19 pandemic, once the positive effects of 
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the support measures taken by governments are taken into account. We base our estimations 
on Equation (6) and Equation (10) for nonfinancial corporations and households, respectively. 
Given our focus on the euro area, we consider two important additional points on nonfinancial 
corporations: (1) bank lending is the main source of finance for nonfinancial corporations, 
particularly if compared with the US (Pagano et al. 2014), so we do not consider other market-
based sources of funding; and (2) small and medium-size enterprises play a fundamental role 
in the European economies, in terms of production, employment, investment, and value added 
(European Commission 2019). 

Starting with nonfinancial corporations, Figure 9 summarizes our main assumptions. 
Because the results for the severe, Spanish flu, and lockdown scenarios are quite similar, we 
consider only the severe scenario. For interest rates, we assume a value of 2%, based on the 
monetary financial institutions interest rates (MIR) database of the European Central Bank 
(ECB 2021b). The ratio between total assets and sales is calculated from the balance sheet of 
the euro area economy, as in Appendix A. 

For the debt ratio and the total inflows and outflows divided by total assets, we use data from 
the Bank for the Accounts of Companies Harmonized (BACH) database of the European 
Committee of Central Balance Sheet Data Offices (ECCBSO).16 We use data from more than 
2.2 million nonfinancial corporations located in Austria, Belgium, Germany, Spain, Italy, 
Luxembourg, Portugal, and Slovakia with a reference date of the end of 2018 (data for 2019 
is still being updated). These are the countries with the highest coverage in the BACH 
database. The first and third quartiles and the median of each ratio are disclosed by country. 
We calculate the median across countries to get to an approximation of the value for the euro 
area. 

  

 

16 Bank for the Accounts of Companies Harmonized (BACH) is a database of aggregated and harmonized 
accounting data of nonfinancial incorporated enterprises of 12 European countries, based on national 
accounting standards (individual annual accounts) and maintained by the European Committee of Central 
Balance Sheet Data Offices. For further information, see Bach Working Group (2015). 
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Figure 9: Values Attributed to Main Variables in the Estimation of NPLs Arising from 
the COVID-19 Pandemic in Relation to Loans to Nonfinancial Corporations 

Variable Value Comments 

𝐼𝑃𝑠̂ 
Depends on 
sector 

As estimated in Section IV.B 

𝑆𝑖

𝑇𝐴𝑖
 0.1096 Calculated from the amounts reported in Appendix A 

𝑇𝑅𝑖

𝑇𝐴𝑖
 

From 0 to 
0.15 

Seen as the most plausible amounts. Values greater than 
10% of total assets imply transfers from the government 
of more than EUR 6 trillion 

𝑆𝑖 + 𝐼𝐹𝑖 − 𝑂𝐹𝑖

𝑇𝐴𝑖
 

Depends on 
sector 

Ratio of net operating profit to total assets, from the BACH 
database, estimated to follow a normal distribution 

𝑆𝐹𝐴𝑖

𝑇𝐴𝑖
 

From 0 to 
0.05 

 

𝐷𝑅𝑖 
Depends on 
sector 

Sum of the ratios of current interest-bearing borrowings 
to total assets and noncurrent interest-bearing 
borrowings to total assets, from the BACH database, 
estimated to follow a normal distribution. We exclude 
amounts due to suppliers (typically the most relevant 
short-term debt of nonfinancial corporations). Through 
supplier relationships, nonfinancial corporations are 
importantly interconnected across jurisdictions and 
across sectors, the car industry being the clearest example 
(see, for example, Baldwin and Lopez‐Gonzalez 2015). 

𝑟𝑖 0.02 

Based on the Monetary Financial Institutions Interest Rate 
(MIR) Statistics of the ECB, the agreed interest rates for 
loans to nonfinancial corporations in the euro area, at all 
maturities, was 1.87% in December 2019. We round it up 
to 2% 

Source: Bach Working Group 2015; ECB 2021b; and author’s analysis. 

We assume that the ratio of net operating profit to total assets follows a normal distribution 
across nonfinancial corporations in a given sector, with the median as the mean, and the 
variance calculated from the interquartile range17: 

 

17 In a standard normal distribution (with mean equal to 0 and standard deviation equal to 1), the first and 
third quartiles are located at –0.67448 and +0.67448 respectively, leading to an interquartile range of 1.34896 
(rounded to 1.35). 
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𝑁𝑂𝑃

𝑇𝐴
 ≈ 𝑁(𝑄2,  (

𝑄3−𝑄1

1.35
)
2

) (16) 

where NOP refers to net operating profit, TA to total assets, and Q1, Q2, and Q3 to the first 
quartile, the median, and the third quartile, respectively. 

We make the same assumption for the ratio of current and noncurrent debt to total assets: 

𝐶𝐷+𝑁𝐶𝐷

𝑇𝐴
 ≈ 𝑁(𝑄2,  (

𝑄3−𝑄1

1.35
)
2

) (17) 

where CD refers to current debt and NCD to noncurrent debt. In this case, we truncate the 
range of values to be in the interval [0, 1], not allowing for debt to be larger than the total 
size of the balance sheet and not considering negative values of the ratio. These cases appear 
only at the left and right tails of the distribution, with low associated probabilities. 

Next, we assume that both normal distributions are related: Those firms showing lower 
values of the net operating profit to total assets are also having higher values of the debt 
ratio. Similarly, nonfinancial corporations with higher profitability also have lower 
associated values of the debt ratio. 

For each sector of activity, we attribute values to the transfers from the government and to 
the sale of fixed assets between 0 and 0.15, and between 0 and 0.05, respectively.18 There 
are thus 96 different combinations, and for each one, we calculate Equation (6) for 600 
values of the ratio of net operating profit to total assets and the related current and 
noncurrent debt to total assets. These 600 values range from 3X to –3X the standard 
deviation, at intervals of 0.01.  

The increase in the rate of NPLs as a result of the COVID-19 pandemic is defined as the 
difference of the probability associated with the last value of the ratio of net operating profit 
to total assets for which Equation (6) holds and the same probability assuming that the 
impact of the pandemic is zero: 

∆𝑁𝑃𝐿𝑠 = 𝑃𝑟𝑜𝑏 [(
𝑆𝑖+𝐼𝐹𝑖−𝑂𝐹𝑖

𝑇𝐴𝑖 )
∗

| 𝐼𝑃𝑠̂] − 𝑃𝑟𝑜𝑏 [(
𝑆𝑖+𝐼𝐹𝑖−𝑂𝐹𝑖

𝑇𝐴𝑖 )
∗

| 0] (18) 

where ∆𝑁𝑃𝐿𝑠 refers to the increase in the rate of NPLs in sector s, (
𝑆𝑖+𝐼𝐹𝑖−𝑂𝐹𝑖

𝑇𝐴𝑖 )
∗

 to the first 

value of 
𝑆𝑖+𝐼𝐹𝑖−𝑂𝐹𝑖

𝑇𝐴𝑖
 for which Equation (6) holds, and 𝐼𝑃𝑠̂ to the impact of the pandemic on 

sector s (Figure 10).  

  

 

18 Appendix A shows that nonfinancial corporations in the euro area received transfers amounting to about 1% 
of their total assets in 2019. Given their small size and to ease our calculations, such transfers are not 
considered in our estimation. 
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Figure 10: Increase in the Rate of NPLs to Euro Area Nonfinancial Corporations from 
the COVID-19 Pandemic 

 
Notes: The diagonal line at the top of the chart shows the relation between the ratio of net operating profit to 
total assets and the result of Equation (6), used to derive when a nonfinancial corporation would default on the 
loans, with and without pandemic. The intersection of the two lines with the x-axis is then translated into the 
cumulative distribution function of a normal distribution for the ratio of net operating profit to total assets. The 
difference between the two associated cumulative probabilities is estimated to be the increase in NPLs 
generated by the COVID-19 pandemic. 

Source: Author’s analysis. 

Once the increase in the rate of NPLs is computed by sector, data from the EBA Risk 
Dashboard (EBA 2020b) on loans to nonfinancial corporations according to NACE codes 
allows us to obtain the weight of each sector on lending to nonfinancial corporations in the 
euro area. Using these weights, we can obtain the increase in the rate of NPLs related to loans 
to nonfinancial corporations in the euro area.  

Figure 11 depicts the rate of nonperforming loans arising under the different combinations 
of transfers from the government and sales of fixed assets. A situation where no government 
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support is available, and no fixed assets are sold leads to additional NPLs of 7.81% of loans 
to nonfinancial corporations (EUR 881 billion, according to data from Appendix A).  

Figure 11: Increase in the Rate of NPLs to Euro Area Nonfinancial Corporations from 
the COVID-19 Pandemic 

 

Notes: The y-axis shows the increase, as a percentage of total loans, in the rate of NPLs that would be triggered 
by the COVID-19 pandemic under different combinations of transfers from the government (x-axis) and 
disposal of assets (see legend). Data refers to the euro area. Sector J (information and communication) is 
excluded as it shows a small positive impact of the pandemic, which would result in a reduction of NPLs. 

Source: Author’s analysis. 

Government support measures are effective in reducing the amount of NPLs caused by the 
pandemic. When transfers from the government represent 10% of total assets of 
nonfinancial corporations and in the absence of any action on the side of nonfinancial 
corporations, the additional NPLs are reduced to 3.28% (EUR 370 billion, according to data 
from Appendix A). However, it is necessary to put these amounts in perspective: transfers 
from the government sector of 10% of the total balance sheet of nonfinancial corporations 
in the euro area total more than EUR 4.3 trillion.19 As signaled in Section III.D, loan moratoria 
do not imply a transfer of resources from the government sector to nonfinancial 
corporations but indicate a suspension of interest payments. In this case, thus, 𝐼𝐿𝑖  is equal to 
zero. Given that our analysis also covers 2021 and as most loan moratoria in the euro area 
were set to expire throughout 2021 (affecting mostly households), we do not take loan 
moratoria into account in these estimates. In the case of loan guarantees, they could 
indirectly do so, as the transfer occurs with the intermediation of the banking sector. A more 
realistic scenario, based on ESRB (2021a) findings and considering the transfers made 
during 2019 (about 1% of total assets, according to Appendix A), could then consider 

 

19 According to Appendix A, the total balance sheet of euro area nonfinancial corporations amounted to EUR 
43.7 trillion at the end of 2019. 
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government support on the order of 2% of the size of the balance sheet, leading to an 
increase in NPLs of 7.07% (EUR 797 billion, according to data from Appendix A).20 

Figure 11 can be interpreted as showing an almost unavoidably large increase in NPLs as a 
result of the COVID-19 pandemic. To bring that increase close to zero, the effort of the 
government sector should be enormous, with transfers above EUR 5 trillion. The total size 
of the balance sheet of the government sector in the euro area was EUR 11.5 trillion at the 
end of 2019, as shown by Appendix A. 

Another alternative for nonfinancial corporations is to sell some of their assets, to generate 
additional inflows and compensate the drop of sales caused by the pandemic. This strategy 
entails a destruction of capital and, when sales occur simultaneously, can lead to fire sales 
and lower proceeds from these operations. Besides, the sales should be massive to have a 
real impact on the additional NPLs. 

As outlined in Section III.D, one of the key conditions for government support to mitigate the 
impact of the pandemic refers to its effectiveness. One way of addressing government 
programs’ effectiveness in practice is by providing more support to the most impacted 
sectors. 

Indeed, our previous calculations implicitly assume a lineal distribution of government 
transfers across sectors regardless of how much they are impacted by the pandemic. But 
they are differently impacted: some sectors, such as accommodation and food service 
activities, are heavily impacted while others, such as information and communication 
services, do not feel a large impact from the COVID-19 pandemic. 

In Section IV.B, we identified sectors I (accommodation and food service activities), N 
(administrative and support service activities), R (Arts, entertainment, and recreation), and 
S (other services activities) as those mostly affected by the pandemic, while sectors D 
(electricity, gas, steam, and air conditioning supply), E (water supply, sewerage, and waste 
management and remediation activities), J (information and communication services) and 
M (professional, scientific, and technical activities) were almost not affected. As an 
illustration of what can be achieved with a targeted used of government transfers, we can 
assume that transfers of the government are fixed at 2% of the total balance sheet of 
nonfinancial corporations (EUR 874 billion) and that the transfers are initially allocated to 
sectors with the lowest impact are distributed first to sector I (accommodation and food 
service activities) until it reaches 15% of the total balance sheet, and then to sectors N 
(administrative and support service activities), R (arts, entertainment, and recreation), and 
S (other services activities), as shown by Figure 12. So, government support effectively goes 
to the most affected sectors. 

 

20 If we consider also the EUR 1.85 trillion of the European Central Bank’s Pandemic Emergency Purchase 
Programme (PEPP), the total size of government support exceeds 6% of total assets of nonfinancial 
corporations. We do not include the PEPP in our calculations as it is an indirect source of support. 
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Figure 12: Impact of the COVID-19 Pandemic and Examples of Targeted Government 
Transfers to Most Affected Sectors 

 
Notes: The blue bars show government transfers of 2% of total assets for all sectors while the orange bars show 
an example of targeted government transfers to the most affected sectors, according to the severe scenario 
defined in Section IV.B. The impact of the pandemic under this scenario is shown by the grey dots, with 
reference to the right axis, with inverted values. A stands for agriculture, forestry, and fishing; B for mining and 
quarrying; C for manufacturing; D for electricity, gas, steam, and air conditioning supply; E for water supply, 
sewerage, and waste management and remediation activities; F for construction; G for wholesale and retail 
trade and repair of motor vehicles and motorcycles; H for transporting and storage; I for accommodation and 
food service activities; J for information and communication services; L for real estate activities; M for 
professional, scientific, and technical activities; N for administrative and support service activities; R for arts, 
entertainment, and recreation; and S for other services activities. 

Source: Author’s analysis. 

As shown by Figure 13, doing so brings the additional rate of NPLs to the same level as that 
associated with transfers from the government equal to 4% of the total balance sheet of 
nonfinancial corporations. The difference implies having additional NPLs for EUR 797 billion 
or for EUR 736 billion. 
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Figure 13: Increase in the Rate of NPLs to Euro Area Nonfinancial Corporations from 
the COVID-19 Pandemic 

 
 

Notes: The blue bars show the increase, in percentage points, in the rate of NPLs that would be triggered by the 
COVID-19 pandemic under different combinations of transfers from the government and assuming no disposal 
of assets. The orange bar shows the increase in the rate of NPLs in case government transfers are targeted to 
the sectors most affected by the pandemic. Data refers to the euro area. Sector J (information and 
communication services) is excluded as it shows a positive impact from the pandemic, which would result in a 
reduction of NPLs. 

Source: Author’s analysis. 

E. Estimating the Increase of Nonperforming Loans from Households in the Euro 
Area 

To compute the expected increase in NPLs from households, we use data from the 2017 wave 
of the ECB Household Finance and Consumption Survey (Household Finance and 
Consumption Network 2020), which covers the euro area and divides households according 
to the percentiles 20, 40, 60 80, and 90 of their income and net worth. To keep all percentiles 
of the same size, we exclude the 90 percentile and assume that households above it are equal 
to households between the 80 and 90 percentiles. The reference date for this data is 2017, 
but these variables are not subject to sudden and large movements in the short term. 

While not being very granular, the ECB Household Finance and Consumption Survey allows 
a direct mapping to the variables in Equation (10), as shown in Figure 14. We consider the 
distribution of households according to their net wealth.  
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Figure 14: Values Attributed to Main Variables in the Estimation of NPLs Arising from 
the COVID-19 Pandemic in Relation to Loans to Households 

Variable Value Comments 

𝐼𝑃𝐻̂ 0.3168 As estimated in Section IV.C 

𝐼𝐹𝑗 
Varies 
across 
percentiles 

Calculated as the difference between median gross 
household income, as reported in Table 10 of Household 
Finance and Consumption Network (2020), and wages, 
calculated as above 

𝑊𝑗 
Varies 
across 
percentiles 

From Appendix A, we compute the share of wages over 
total inflows and apply that share to the median gross 
household income, as reported in Table 10 of Household 
Finance and Consumption Network (2020) 

𝐶𝑂𝑗 
Varies 
across 
percentiles 

Median expenditures on food and on utilities, Table 11 of 
Household Finance and Consumption Network (2020) 

𝑂𝑂𝐹𝑗 
Varies 
across 
percentiles 

Comprising taxes, as reported in Appendix A, and 
attributed linearly across our five group of households 

𝛽 0.5 
To account for intermediate consumption and 
consumption by the public sector 

𝐼𝑃𝑁𝐹𝐶̂ 0.2074 As estimated in Section IV.B for the severe scenario 

𝑇𝑅𝑗 
Varies 
across 
percentiles 

Total amount taken from Appendix A and distributed 
exponentially starting with households with lowest net 
wealth 

𝑆𝐴𝑗 — At this stage, not considered 

𝐷𝑒𝑏𝑡𝑗  
Varies 
across 
percentiles 

Conditional mean of total debt, Table 7 of Household 
Finance and Consumption Network (2020) 

𝑟𝑗 0.025 Based on the ECB MIR database (0.0255 as of end 2019) 

Sources: ECB 2021b; Household Finance and Consumption Network 2020; author’s analysis. 

Considering that no additional transfers from governments are made and that households 
are not in need of selling some assets to maintain their financial position, the direct impact 
of the pandemic should not lead households to massively default on their loans (Figure 15). 
Across different groups of households depending on their net wealth, they have a wide buffer 
to absorb the related losses. An important factor to take into account are the social benefits 
in place in many European countries (for example, unemployment benefits), which partially 
shield household income from adverse shocks and mostly benefit households with lower net 
wealth. 
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Figure 15: Impact of COVID-19 Pandemic on Households According to Their Net 
Wealth 

  
Notes: The orange line represents the impact of the COVID-19 pandemic on euro area households, as calculated 
in Section IV.C. The blue bars represent the values taken by the right-side of Equation (10). If blue bars were 
below the orange line, households could be seen at high risk of nonpayment of their loans. Households are 
sorted into five groups, depending on their levels of net wealth. 

Source: Author’s analysis. 

While the direct impact of the COVID-19 pandemic and the potential wave of NPLs it 
generates can be expected to arise in the sector of nonfinancial corporations, households 
should not witness a widespread increase in NPLs. With the granularity provided by the ECB 
Household Finance and Consumption Survey, we do not find evidence suggesting a massive 
deterioration in the financial soundness of households across the euro area.  

Nonetheless, three important points are worth noting: 

The fact that the aggregated sector seems resilient to the COVID-19 pandemic does not 
exclude the possibility that the most vulnerable households can experience severe stress. 
According to Eurostat (2022d), there are approximately 195 million households in the 
EU, so 5% of them suffering severe financial stress would mean that almost 10 million 
households are under severe stress. 

Government support comes as a cost to governments, which are going to see their 
indebtedness increase substantially. The impact of the COVID-19 pandemic on 
government debt sustainability is not under the scope of this paper, but it may be 
particularly large if economic recovery is not strong enough to allow for a 
discontinuation of the support measures in the medium term. 

Second-round effects derived from additional stress in nonfinancial corporations over 
2021 are not considered. For example, if reduced sales of nonfinancial corporations as a 
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result of the COVID-19 pandemic start having widespread consequences for their 
solvency, households working in the most affected nonfinancial corporations could lose 
their jobs and their main source of income.  

F. Second-Round Effects from Corporate Insolvencies 

We concluded in the previous section that the COVID-19 pandemic should not directly create 
a wave of NPLs in the household sector. However, households can be affected by massive 
corporate insolvencies triggered by the pandemic, as many of them would lose their main 
source of income within a short time. In this section, we look at the potential for massive 
corporate insolvencies and how that may affect NPLs in the household sector. Our main 
assumption in this section is that the additional nonfinancial corporations with negative 
equity file for insolvency and then fire their employees, who would lose their main source of 
income and, in turn, could default on their loan payments. 

Using data from Eurostat on the number of employees in the euro area per NACE sector 
(Eurostat 2022a), we see that the sectors of nonfinancial corporations with the highest 
number of employees (manufacturing, and wholesale and retail trade) would in principle not 
be much affected by the COVID-19 pandemic (Figure 16). The most affected sector 
(accommodation and food service activities) employs a relatively small proportion of 
workers in the EU, slightly above 5% of the total. 
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Figure 16: Total Employment per Sector (left side) and Impact of the COVID-19 
Pandemic (right side) 

 

Notes: The blue bars represent the percentage of employees in the euro area in each sector of nonfinancial 
corporations while the orange dots represent the impact of the pandemic (with values in reversed order) 
between March and December 2020, computed in Section IV.B. A stands for agriculture, forestry, and fishing; 
B for mining and quarrying; C for manufacturing; D for electricity, gas, steam, and air conditioning supply; E for 
water supply, sewerage, and waste management and remediation activities; F for construction; G for wholesale 
and retail trade and repair of motor vehicles and motorcycles; H for transporting and storage; I for 
accommodation and food service activities; J for information and communication services; L for real estate 
activities; M for professional, scientific, and technical activities; N for administrative and support service 
activities; R for arts, entertainment, and recreation; and S for other services activities. 

Sources: Eurostat 2022a; author’s analysis. 

A nonfinancial corporation is under severe risk of insolvency when its accumulated net 
worth and the shares and other equity are negative (in other words, when the value of all the 
liabilities exceed the value of its assets). In the context of the shock the COVID-19 pandemic 
caused, that would imply that the inflows and outflows of 2020 should exceed their 
accumulated net worth and equity at the end of 2019: 

NWi + EQi < (Si x (1 − IPŝ)) + TRi + IFi − OFi − ILi + SFAi) (19) 

where NW refers to accumulated net worth, EQ to shares and other equity, S to sales, 𝐼𝑃𝑠̂ to 
the impact of the pandemic on the sector of activity s, TR to transfers from the government, 
IF to inflows, OF to outflows, IL to the interest paid on loans, and SFA to inflows from the sale 
of fixed assets. 

We regroup the terms in Equation (19) and get an expression as follows: 

𝑁𝑊𝑖+𝐸𝑄𝑖

𝑇𝐴𝑖 < (
𝑆𝑖

𝑇𝐴𝑖 𝑥 (−𝐼𝑃𝑠̂)) +
𝑇𝑅𝑖

𝑇𝐴𝑖 +
𝑆𝑖+𝐼𝐹𝑖−𝑂𝐹𝑖−𝐼𝐿𝑖

𝑇𝐴𝑖 +
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where, in addition to the variables defined in Equation (19), TA refers to total assets. We can 
interpret 𝑆𝑖 + 𝐼𝐹𝑖 − 𝑂𝐹𝑖 − 𝐼𝐿𝑖  as the profit of the period for the nonfinancial corporation i. 

Looking at the BACH database of the ECCBSO, we consider that the term 
𝑁𝑊𝑖+𝐸𝑄𝑖

𝑇𝐴𝑖  is equivalent 

to the inverse of the assets-to-equity ratio. We assume that the inverse of the assets-to-equity 
ratio follows a normal distribution, computing the variance from the interquartile range.  

𝑁𝑊+𝐸𝑄

𝑇𝐴
 ≈ 𝑁(𝑄2,  (

𝑄3−𝑄1

1.35
)
2

) (21) 

From here, we compute the number of nonfinancial corporations in each sector operating 
with negative equity before the start of the pandemic. These are the blue bars in Figure 17, 
with values fluctuating between 5% (mining and quarrying) and 15% (electricity, gas, steam, 
and air conditioning supply; and real estate activities). The blue bars in Figure 17 can be seen 
as the proportion of “zombie” corporations in each sector prior to the pandemic. 

If we apply the shock caused by the pandemic (
𝑆𝑖

𝑇𝐴𝑖 𝑥 (−𝐼𝑃𝑠̂), with the first term equal to 

0.1096 and the second term taken from our estimation in Section IV.B) and absent transfers 
from the government and sales of assets, the number of nonfinancial corporations operating 
with negative equity increases, as shown by the orange bars in Figure 17. Overall, the average 
increase is about 1.4% (affecting about 1% of the total employees in the euro area), albeit 
with large heterogeneity across sectors. The larger increase is found in the accommodation 
and food service activities sector, which has been subject to the largest shock from the 
COVID-19 pandemic and where nonfinancial corporations with negative equity increase 
from 10.56% to 16.60%. Several sectors (transporting and storage; administrative and 
support service activities; arts, entertainment, and recreation; and other services activities) 
see growth of the share of nonfinancial corporations with negative equity above 20% as well. 
At the other extreme, the water supply, sewerage, and waste management and remediation 
activities sector and information and communication services do not see any increase in the 
proportion of nonfinancial corporations with negative equity as a result of the pandemic, 
while others have minor increases. 
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Figure 17: Share of Nonfinancial Corporations with Negative Equity 

 
Notes: The blue bars represent the share of nonfinancial corporations with negative equity as of 2018, 
according to Equation (21) and using data from the BACH database. The orange bars represent the change in 
that number derived from the impact of the COVID-19 pandemic. The blue dots, in the right axis scale, represent 
the growth in the number of nonfinancial corporations with negative equity before and after the pandemic. A 
stands for agriculture, forestry, and fishing; B for mining and quarrying; C for manufacturing; D for electricity, 
gas, steam, and air conditioning supply; E for water supply, sewerage, and waste management and remediation 
activities; F for construction; G for wholesale and retail trade and repair of motor vehicles and motorcycles; H 
for transporting and storage; I for accommodation and food service activities; J for information and 
communication services; L for real estate activities; M for professional, scientific, and technical activities; N for 
administrative and support service activities; R for arts, entertainment, and recreation; and S for other services 
activities. 

Sources: BACH Working Group 2015; author’s analysis. 

So far, we have not considered any form of government support to nonfinancial corporations. 
As in Section IV.D, we make different assumptions about the size of government support in 
terms of total assets of nonfinancial corporations. Besides, we have seen that about 10% of 
nonfinancial corporations entered the COVID-19 pandemic with negative equity, signaling a 
worrying solvency position. We can make several assumptions about the share of these that 
would become insolvent as a result of the COVID-19 pandemic. 

We can express the amount of NPLs to arise from the second-round effects of corporate 
insolvencies as follows: 

𝑁𝑃𝐿𝐻 = ∑ 𝜃𝑠 𝑥 (𝛼 𝑥 𝑃𝑟𝑜𝑏 [
𝑁𝑊𝑖+𝐸𝑄𝑖

𝑇𝐴𝑖 < 0] + 𝑃𝑟𝑜𝑏 [
𝑁𝑊𝑖+𝐸𝑄𝑖

𝑇𝐴𝑖 < (
𝑆𝑖

𝑇𝐴𝑖  𝑥 𝐼𝑃
𝑠̂) −

𝑇𝑅𝑖

𝑇𝐴𝑖])
𝑆
𝑠=1  (22) 

where 𝑁𝑃𝐿𝐻  is the impact of the pandemic on households, 𝜃𝑠 is the share of employment in 
sector s over total employment, 𝛼 the proportion of nonfinancial corporations with negative 
equity prior to the COVID-19 pandemic that become insolvent as a result of the pandemic, 
𝑁𝑊𝑖+𝐸𝑄𝑖

𝑇𝐴𝑖  a proxy for the leverage ratio (net worth and equity divided by total assets), 
𝑆𝑖

𝑇𝐴𝑖  𝑥 𝐼𝑃
𝑠̂ 
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the impact of the pandemic on nonfinancial corporations, and 
𝑇𝑅𝑖

𝑇𝐴𝑖 the transfers from the 

government as a share of total assets.  

NPLs may thus arise from the proportion of nonfinancial corporations with negative equity 
prior to the COVID-19 pandemic that file for corporate insolvency as a result of the pandemic 
and from nonfinancial corporations that were having positive equity at the onset of the 
pandemic but were severely affected by it, in a way that the government support via 
transfers cannot fully compensate. We assume that households employed in the nonfinancial 
corporations filing for insolvency default on their loan payments. We lack granular data to 
make a more fine-tuned assumption, and therefore, our results can be seen as a worst-case 
rather than a baseline scenario. 

Figure 18 shows the increase in the rate of NPLs to households as a result of corporate 
insolvencies under different assumptions regarding the extent of government support (x-
axis) and the degree to which the COVID-19 pandemic triggers the insolvency of nonfinancial 
corporations with negative equity prior to the pandemic (chart legend). In the extreme 
situation without government support and with all the nonfinancial corporations with 
negative equity going to insolvency, the rate of NPLs in the household sector can increase 
above 7%. This is, however, an unlikely outcome, given the extent of government support. If 
we consider that the transfers from the government to nonfinancial corporations account for 
2% of their total assets and that the pandemic can trigger the insolvency of 25% of 
nonfinancial corporations with negative equity before the onset of the pandemic, the rate of 
additional NPLs reaches 2.1% (EUR 145 billion, as based on the amounts in Appendix A).  
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Figure 18: NPLs in the Household Sector Derived from Corporate Insolvencies 

 
Notes: The y-axis shows the share of NPLs of households that may arise as a result of corporate insolvencies, 
under different assumptions regarding the transfers from the government (x-axis) and the degree to which 
nonfinancial corporations with negative equity before the onset of the pandemic would become nonperforming 
as a result of the pandemic (see legend). 

Source: Author’s analysis. 

In the above calculations, we consider that transfers from the government are equally 
distributed across sectors of nonfinancial corporations. As a result, those sectors most 
affected by the pandemic are treated the same as other sectors less severely affected. 
Extending government support without considering the impact of the pandemic can have the 
unintended consequence of helping nonfinancial corporations in a vulnerable situation 
before the pandemic (with negative equity) and that should probably exit the market to 
continue their operations throughout the pandemic. 

This is more clearly seen if we assume that the pandemic does not trigger the insolvency of 
any nonfinancial corporations that entered it with negative equity (value of 0 for the legend 
in Figure 18). Figure 19 shows the increase, in percentage points, of the share of nonfinancial 
corporations with negative equity across different sectors and under different scenarios of 
government support. What emerges from these potential outcomes is a significant increase 
for sector I (accommodation and food service activities), which is not replicated by any other 
sector. Extending government support equally across sectors leads to reducing the number 
of nonfinancial corporations with negative equity in the other sectors and only slowly 
decreases the increase for sector I (accommodation and food service activities). This does 
not seem the most optimal way of addressing difficulties in nonfinancial corporations. 
Targeted interventions by the government across sectors, depending on the impact of the 
COVID-19 pandemic, seem to be justified. 
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Figure 19: Change in the Share of Nonfinancial Corporations with Negative Equity 
under Different Assumptions of Transfers from Governments 

 
Notes: Each bar shows the difference in the share of nonfinancial corporations with negative equity before the 
COVID-19 pandemic and after the onset of the COVID-19 pandemic, considering that transfers from 
government vary between 0 and 5% of the total balance sheet of nonfinancial corporations and that no 
nonfinancial corporation with negative equity at the onset of the COVID-19 pandemic becomes insolvent. 
Positive (negative) values indicate that the share of nonfinancial corporations with negative equity is higher 
(lower) than at the onset of the COVID-19 pandemic. A stands for agriculture, forestry, and fishing; B for mining 
and quarrying; C for manufacturing; D for electricity, gas, steam, and air conditioning supply; E for water supply, 
sewerage, and waste management and remediation activities; F for construction; G for wholesale and retail 
trade and repair of motor vehicles and motorcycles; H for transporting and storage; I for accommodation and 
food service activities; J for information and communication services; L for real estate activities; M for 
professional, scientific, and technical activities; N for administrative and support service activities; R for arts, 
entertainment, and recreation; and S for other services activities. 

Source: Author’s analysis. 

If we assume the same targeted intervention as in Section IV.D, whereby government 
support does not reach all sectors equally but is directed toward the most affected 
nonfinancial sectors, the increase in the share of NPLs to households resulting from 
corporate insolvencies is 0.65% (EUR 45 billion according to the data in Appendix A). Again, 
simply by using more efficiently the transfers from the governments, the amount of 
additional NPLs decreases by EUR 100 billion in the euro area. 

V. NPLs and the Loss-Absorbing Capacity of Banks 

Before measuring the loss-absorbing capacity of banks on the basis of their accumulated 
equity and their leverage ratio, we make some considerations in the next section about bank 
resilience and the importance of maintaining a sound banking system through recessions. 
Afterwards, we propose some metrics to analyze the capacity of the banking system to 
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