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The COVID-19 pandemic has caused a sudden slump in economic activity
across most countries in March and April of 2020 triggering unprecedented
support measures for companies and households by governments and
central banks in Europe, North America and China and many other countries
around the globe. The IMF published its forecast for the depth of the expected
recession and its predicted recovery in 2021. In this article, we forecast the
ratio of non-performing bank loans (NPL) to total loans by country for the
macroeconomic scenarios described by the IMF. We compare the predicted
NPL ratio with those observed in the last recession and aim to identify those
countries which are likely to be most severely impacted. We analyse a large
number of countries but focus primarily on Europe and the US. In Europe, we
predict a doubling of NPL which will fully reverse the successful reduction
since the last crisis. We predict a tripling of NPL in the US starting from the
historically low levels of 2019.
Andrea Enria, Chair of the Supervisory Board of the ECB, June 2019: “We have to solve
the issue of NPLs while the economy is still resilient. If banks have to sail into the next
storm with too many NPLs on their balance sheets, they will be less able to weather it
and come out safely on the other side.”

The predicted impact of COVID-19 on economic activity
The COVID-19 pandemic has caused an unprecedented health and human crisis. The measures
deemed necessary to contain the virus have triggered a sharp economic downturn. At this point, there
is great uncertainty about its severity and length. The volume of legacy NPL was still elevated in some
European countries when those countries were hit by the pandemic in early 2020. Fortunately, during
1

The update uses the most recent IMF data as well as EBA (2020) data where IMF did not provide NPL ratios for 2019.
NPL amounts are now shown in the overview tables.
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the past 4 years the asset quality of EU banks has improved significantly. As of June 2019, the weighted
average NPL ratio stood at 3% compared with 6% in June 2015 (a reduction from about EUR 1 trillion to
EUR 500bn, EBA 2019). In April of this year the IMF warned that the global recession would be the
deepest since the Great Depression predicting around a 6% decline in output for advanced economies
with -7.5% in the Euro area (Table1). Other predictions are even more severe. For instance, UniCredit
researchers predict a 13% GDP decline for the eurozone for 2020, after taking the mitigating action by
governments and the ECB into account, followed by a 10% recovery in 2021. For the US, the IMF
predicts a decline of real GDP of 5.9% in 2020 with average unemployment reaching 10.4% whereas
Barclays Bank predicts a 6.4% decline in GDP and an unemployment rate of 12.9%. The unemployment
rate in the US at the end of April is estimated at more than 15%. The Standard & Poors (S&P) warns that
a four-month lockdown could lead to a worse than 10% decline in GDP for the US this year. For the UK,
Barclays predicts GDP of -8.0% and an unemployment rate of 6.7%, worse than the IMF (-5.3% and 4.8%,
respectively).

Table 1. Macroeconomic forecasts for selected European countries for 2020 and 2021 from the IMF. Source: IMF, World
Economic Outlook, April 2020 (extract from Annex Table 1.1.1.)

In this article, we translate the macroeconomic forecasts of the IMF into predictions for the NPL ratio in
a number of economies with a particular focus on Europe and the US. We want to find out if, based on
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the experience of the last two decades, the projected downturn will increase NPLs back up to levels last
seen in the Global Financial Crisis in 2009. The severity of the pandemic and the uncertainty around the
duration of lockdowns are such that macroeconomic models which are based on the last two business
cycles may be misleading. Nevertheless, it is important to understand and estimate the stress on banks
from increases in NPL. While this crisis may be different, it is all but certain that the economic shock will
increase corporate and personal insolvencies and hence will increase bank NPL. Scope Ratings
observes that a crisis of the predicted severity will increase corporate insolvencies by 80%. US and
European banks have reported increased loan loss provisions in their first quarter financials, but we
expect that the full impact of loan default and loss will only reveal itself over time. While public support
measures like payment holidays may dampen and delay the impact of the economic shock on bank
loan performance, the increase in unemployment and expected change in consumption habits will
increase NPL in many sectors. It is apparent that the downturn will hit many economic sectors and
countries, but with different intensity. The Economist magazine predicts that lockdowns will hit
countries more that depend on labour-intensive activities. Countries with large construction sectors
look vulnerable such as many in central Europe. So do countries that rely on tourism which accounts for
one in eight non-financial jobs in southern Europe. Developed countries have deployed public stimulus
measures on an unprecedented scale. The stimulus packages are estimated at more than twice as
large as in the last recession in 2009. However, the size of the stimulus varies widely across countries.
According to The Economist, the support in America (6.9% of GDP) and Japan (10%) is the most
generous, but is only around 0.7-1.2% in France, Spain, Italy and Greece. Germany’s stimulus is tallied at
4.4% and Britain’s at 3.3% of GDP.
The NPL ratio for corporate loans is closely related to the default rate of bank loans and the conditions
in credit markets. Even prior to the crisis in 2019 the IMF observed weakened sales and profits at large
firms in the Euro area and vulnerable small and medium size enterprises (SME). The levels of
non-investment grade debt and debt-at-risk were already high in several countries. In an adverse
scenario prior to COVID-19, the IMF estimated that risky debt would approach crisis levels in France,
Spain, and the United Kingdom, especially in the SME segment. Since late February, conditions in the
corporate credit markets deteriorated sharply on the back of rising credit and liquidity risks. Investment
grade bond spreads widened as investors started to focus on a large share of BBB credits that are at
risk of downgrades and the elevated leverage in this market segment (IMF 2020). Strains in the
high-yield bonds, leveraged loans, and private debt markets continued to be evident through early April.
These markets expanded rapidly after the global financial crisis, reaching $9 trillion globally, while
borrowers’ credit quality, underwriting standards, and investor protections weakened. S&P expects the
annual default rate for US high-yield corporate bonds to rise to 10% by the end of December 2020, from
3.1% in December 2019. S&P reported the percentage of issuers with a single B or lower rating at an
all-time high of just more than 30%, underlining the precarious financial state of companies rated below
investment-grade. Fitch Ratings revised its 2020 forecasts for European high-yield default rates to
4%-5% for bonds and 4% for loans, up from its initial forecast of 2.5% for both. Fitch expects baseline
bond and loan default rates to increase further in 2021 towards 8% and 7%, respectively. However, bond

© NPL Markets Ltd. 2020

3

and loan default rates could reach 14% in 2021 under more severe economic scenarios with a delayed
recovery.

Data sources and methodology
Country-level data for the non-performing loan ratio are available from the IMF, the Worldbank and, for
Europe, from the ECB and EBA (2020). Some central banks provide NPL data at a more granular level,
for instance, by asset class or industrial sector. Here we work with country-level data to cover many
countries simultaneously. The data from the Worldbank start in 1998 for most countries, whereas IMF
and ECB provide quarterly data starting at more recent years depending on the country. As the IMF
macroeconomic forecasts are available for the full year 2020 and 2021 only, we build the model based
on annual data where we extend the IMF histories with Worldbank data so that for most countries we
have a history of 21 years from 1998 to 2019. Where year-end data for 2019 are not yet available we
extrapolate from the last available data point. In European we use EBA 2019 data where they are
missing from the IMF. Macroeconomic data are taken from the IMF database and house prices are
sourced from the Bank of International Settlement (BIS). The IMF database includes 194 countries
whereas the house prices from BIS are available for 60 countries only. The IMF does not provide house
price forecasts for 2020 and 2021 and hence our final model will not include house prices. Instead, we
focus on the small number of variables for which the IMF does provide forecasts and for which updated
forecasts will become available going forward; real GDP growth, the unemployment rate, and inflation.
We add the lending rate and real house price growth for robustness tests. While the change in house
prices is a useful indicator in many developed economies that can improve the statistical fit and
forecast error, we did not find a stable statistical relationship for inflation nor the lending rate across
countries. We select a parsimonious model with the unemployment rate lagged by one year and real
GDP without time lag. Equation (1) shows the estimated linear panel regression model for the
probit-transformed NPL ratio. Note that the definition of NPL is not standard across all countries
outside Europe. The probit transformation maps the NPL ratio from the unit interval to a real number
between negative and positive infinity. φ is the cumulative normal distribution function, t indicates the
year, i the country, v i are country-specific fixed effects (intercepts), LUR is the unemployment rate,
RGDP is the annual growth rate of real gross domestic product, the β are regression coefficients and ε
is the error term. We investigate country-specific models where the regression coefficients β a,b
vary by
i
a,b
country and so called pooled models where the macro sensitivities β are the same for all countries.
φ −1
i,t (N P L) = v i + β

a
(i) LU R i,t−1

+β

b
(i) RGDP i,t

+ ε i,t

(1)

The determinants of NPL at a macroeconomic level or bank level have received some attention in the
academic literature and from bank research departments. However, only a few papers address the
issue of forecasting. UniCredit (2016) forecasts NPL ratios from 2017 to 2020 using a similar approach
to ours. Their model for selected European countries is based on a panel regression of annual data with
pooled macro sensitivities and country fixed effects. Their final model uses real GDP growth, the
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unemployment rate, the three month and 10 year real interest rate with varying lags. UniCredit also
investigates real house price growth, but does not include it in their final model. For Italy, their model
projects a somewhat higher NPL ratio for 2018 and 2019 than was actually observed after publication
of their research. Staehr and Uusküla (2017) forecast NPL ratios for European countries using quarterly
data (where past annual data are interpolated). They estimate a dynamic panel model with country
fixed effects and pooled coefficients using an eight quarter lag for all explanatory variables including the
own lag of the NPL ratio. Their model uses GDP growth, unemployment rate, inflation, total private loans
as a percentage of GDP throughout Europe and in addition real house price growth and current account
for Western Europe only. While their model set up is similar to ours, the specification with a two
year/eight quarter lag would not allow us to capture the current steep downturn in the forecasts for
2020 and 2021. It is possible that the 2020 economic shock will only propagate into the NPL ratio from
2022 onwards as per the Staehr and Uusküla model. However, we do not see support for a two-year lag
in the pooled model and in most country models and hence prefer to consider a model specification
with no lag or a one-year lag only. Our static model set up without the autoregressive own lag means
that economic shocks are felt sooner and stronger compared to a dynamic panel model. Staehr and
Uusküla (2017) reference a number of other studies of the NPL ratio which are more focused on
inference than forecasting.
We investigate pooled models with country fixed effects as referenced above as well as separate
country models where all coefficients are allowed to vary by country. The country models provide an
improved fit compared to the pooled model, but with a higher uncertainty in the coefficients given the
relatively short 20/21-year history for each country. Figure 1 shows the calibration plots for different
models with the observed probit transformed NPL ratio on the x-axis and modelled values on the y-axis.
A perfect fit would align the dots along the diagonal. In the top left we see the country specific model fit.
The fit is reasonable but could be improved if we selected the best two variables for each country rather
than using the same two variables with the same lag structure as done here. We find a spectrum of
macro sensitivities and not always with the correct sign. The top right shows the calibration plot of the
pooled model with the same macro sensitivities for all countries. We noted that the pooled sensitivities
are somewhat smaller than those observed for the US, Germany, France, and Italy. The bottom left in
Figure 1 shows the calibration plot for a pooled model for those four countries only. We prefer the
model that maximizes the predictive power in those particular jurisdictions and hence select a final
model which has country fixed effects but uses the sensitivities from the four-country model. The result
is a model that has a conservative bias compared to the model pooled over all countries as shown in
the bottom right of Figure 1. We have conducted additional research based on quarterly models with
country-specific model selection scanning more macro variables for improved forecasting by
minimising the mean absolute forecasting error, but here we only report the results for the annual
country models with GDP and unemployment.
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Results: For some countries the projected NPL ratios exceed the peaks of the last crisis.
Table 2 shows the projected peak NPL ratio for the 2020-2021 period for selected countries mainly in
Europe. A full list of countries can be found in the Annex. Figure 2 shows the historical and projected
NPL ratios for selected countries over time. While the model predicts a peak NPL ratio in 2020 for many
countries given the no-lag dependency on real GDP, we think it is more plausible to reach the peak in
2021 as much of the year 2020 will be dominated by crisis measures like payment holidays which
banks will not report as non-performing. We compare the predicted COVID-19 peak in the NPL ratio for
2020-2021 with the last peak which for many countries was reached in the Global Financial Crisis (GFC)
of 2009 and for some European banks after the sovereign debt crisis in 2012-2013. For most European
countries we predict at least a doubling of the NPL ratio. This means that the significant effort to reduce
NPLs between 2014 and 2019 in Europe will be entirely reversed. If our predicted NPL ratios are
accurate, we will see Italy and France with around EUR 350bn of NPL followed by Spain, Greece, The
Netherlands and Germany. Total loans are from the IMF in local currencies (LCU) and in Europe from
EBA (2020) expressed in EUR. The US and UK will more than double their current low NPL ratios and
reach the peaks of the GFC.

Outlook and Solutions
At a time of great uncertainty when the world faces an unprecedented health crisis, achieving accurate
macroeconomic forecasts and models is even more challenging than usual. For sure, NPL will increase
materially over the next two years and, as our analysis suggests, may well reach previous peaks in a
number of countries. In Europe, the high-NPL countries of the last crisis, Italy, Spain, Portugal and
Greece, are badly hit by the economic fallout. However, we estimate that the peak in Portugal and Irland
will be much lower than the recent historical highs whereas for Italy, Spain and Greece the projected
increases are more concerning. For France, Germany, the UK and the US the increase in NPL is unlikely
to pose a systemic threat. The projected 360bn volume of NPL in France is perhaps surprising. Many
countries in Eastern Europe like the Czech Republic have successfully managed the COVID problem.
While the projected peaks in NPL in Eastern Europe are material they are mostly well below historical
highs. We do not consider the impact of exchange rates nor the potential capital flight to safe havens
which tend to impact Eastern Europe more than the rest of Europe. At this early stage of the crisis we
are cautiously optimistic that Eastern Europe will not suffer as much as southern Europe.
Policy makers in Europe have thought long and hard about solutions to the NPL problem and the
conclusions drawn after the last crisis remain valid to tackle the increase in NPL going forward. Private
investors are willing to acquire NPL portfolios if the price is attractive and sellers provide detailed, high
quality information. Bad banks are useful resolution vehicles for individual failed banks, but a central
European bad bank is unlikely to emerge soon. Government guarantees on senior NPL securitisation
tranches have played an important role in reducing the stock of NPL in Italy. Such guarantee schemes
could be a model for more countries going forward for governments to support the disposal of NPL
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without assuming undue risks. All these solutions require adequate levels of provisions, detailed
standardised information packages for investors and realistic price expectations. The market for NPL in
Europe is still illiquid due to the high information demands, but the asset class is now established with
investors and demand exists. NPL workout times are still too long in a number of countries due to
lengthy legal processes. A recent study by D’Apice and Fiordelisi (2020) highlights the positive impact
that a more efficient legal system has on the reduction of NPL for banks.

Figure 1: Calibration plots for different model specifications. Top left shows the country
specific models for all countries. The top right shows the pooled model for all countries.
Bottom left shows the pooled model for US, DE, FR, IT only. Bottom right shows
the selected model based on the four country macro sensitivities.
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Table 2: Projected NPL ratios for selected countries based on macro scenarios from the IMF (2020).
The COVID Maximum refers to the 2020-2021 forecast, the Historical Maximum to 1998-2019.

Figure 2. Historical data of the NPL ratio for selected countries in Europe and forecasts for 2020 and 2021.
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Lengthy legal proceedings, instead, can increase moral hazard and incentivize borrowers to default
strategically i.e. stop making payments when they would be able to do so. The authors provide
empirical evidence that legal reforms improving contract enforcement result in lower levels of NPL. The
risk of widespread strategic defaults requires careful monitoring and may be a new feature of this crisis
in Europe as the lockdown gives borrowers a perfect excuse for not paying.
Further research is required to estimate the impact of the economic downturn on NPL recoveries. It is
likely that banks will not only suffer from higher defaults, but also collect lower recoveries in the near
term when unemployment is high and collateral prices are likely to fall. Lower recoveries will reduce the
profitability of existing investment portfolios and may change the risk appetite of private investors going
forward.
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Annex I: Country overview for NPL ratio projections based on scenarios from IMF

Latest NPL Ratio: Data from IMF where available. For European countries covered in EBA (2020), the EBA numbers are used
where IMF data are missing for 2019 at time of publication and where the EBA data is broadly consistent with the historical data
of the IMF. LCU: local currency unit. NPL amounts are shown in EUR equivalents where indicated based on EBA (2020).
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About NPL Markets
NPL Markets is an innovative marketplace for illiquid loan trading operating throughout Europe that is
based on the four pillars: Data preparation, Marketplace execution and investor reach, Valuation, and
Reporting. NPL Markets helps sellers to prepare and standardize transaction data and select the
optimal transaction portfolio based on balance sheet impact, supports investors with deal screening
and initial valuation and provides online revaluation and reporting tools.
With the help of its proprietary data mapping and transformation tool NPL Markets helps financial
institutions to map their data to the data formats defined by EBA for NPL transactions, EBA for the
valuation in resolution, and by ESMA for securitisation disclosures. Once standardized and validated the
loan-level data can be uploaded to the NPL Markets valuation tool to conduct a detailed discounted
cash flow analysis using pre-populated pricing parameters in different macroeconomic scenarios
across all major asset classes.

Disclaimer
This paper contains confidential information about NPL Markets, current at the date hereof. This presentation is not intended
to provide the sole basis for evaluating NPL Markets and should not be considered as a recommendation with respect to it or
any other matter.
This document and the information contained herein are not an offer of securities for sale in the United States and are not for
publication or distribution to persons in the United States (within the meaning of Regulation S under the United States
Securities Act of 1933, as amended).
This presentation and the information contained herein does not constitute or form part of any (i) offer or invitation or
inducement to sell or issue, or any solicitation of any offer to purchase or subscribe for, any securities or (ii) invitation or
inducement to engage in investment activity within the meaning of Section 21 of the United Kingdom Financial Services and
Markets Act 2000, as amended, nor shall any part of this presentation nor the fact of its distribution form part of or be relied
on in connection with any contract or investment decision relating thereto.
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