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Will non-performing bank loans (NPLs) in Europe rise because of high inflation
and high energy prices and the fallout from the war in Ukraine? Which
countries and economic sectors will be impacted the most by current price
increases? We update our NPL forecasts by country and economic sector
based on the macroeconomic scenarios of the World Economic Outlook
published by the IMF in April. While the IMF outlook accounts for higher
inflation and lower growth in 2022 and 2023, it does not consider a full boycott
of Russian energy which would likely cause a recession in the Eurozone. We
find evidence that the current high levels of inflation can materially increase
default risk. We project higher defaults for instance in Italy and the UK, while
Germany and France appear to be less impacted. Our findings contradict
research studies which assume and observe that inflation and loan defaults
are negatively correlated, i.e. inflation decreases in a downturn when NPLs
increase. We caution that models reflecting such a negative sensitivity to
inflation may underestimate credit risk in a stagflation scenario where
economic output declines while prices increase further. We acknowledge that
model uncertainty is high and that we do not explicitly account for
government support measures which have been effective in avoiding new
NPLs during the recent Covid recession.
We identify the most energy intensive business sectors, but find that inflation
and oil prices impact other sectors as well. While some companies benefit
from higher prices many households are suffering from high inflation leading
to more energy poverty which combined with an increased debt burden from
higher lending rates will increase the credit risk of loans to consumers.

1

The macroeconomic impact of the war in Ukraine and high energy prices
This section reviews the realised and expected impact of the war in Ukraine and rising inflation on
European economies and credit risk. Recent forecasts from the ECB and the IMF predict that the
Russian invasion of Ukraine will have a material impact on economic activity and inflation through
higher energy and commodity prices, the disruption of international commerce and weaker confidence
(ECB 2022, IMF 2022). The recent increase in energy prices and non-energy items is shown in Figure 1.
The extent of these price effects will depend on how the conflict evolves, on the impact of current
sanctions and on possible further measures like a full boycott of all Russian energy and commodity
imports.
Both the ECB and IMF
baseline
scenarios
expect GDP growth for
the Eurozone above
2% in each 2022 and
2023 robustly above
recession territory. In
such a slower than
originally
expected
scenario, country-level
NPL ratios are unlikely
to rise dramatically.
However, the baseline
scenarios from ECB
and IMF do not include
a complete stop of
natural gas imports
from Russia.

Figure 1: Prices changes
of some energy items
(top chart) and food and
metals items (bottom
chart). Source: Woldbank
(2022), Jan 2020=100.
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On April 22, the Bundesbank (2022) in Germany published a report which uses scenario calculations to
analyse the potential macroeconomic impacts of a full trade embargo with Russia, including energy
imports that could lead not only to increased prices but also to a rationing of energy use. In this case,
real GDP growth in Germany could, over the short term, be up to 5% lower than expected in the March
projection from the ECB. Year-on-year real GDP would fall by just under 2%. The results from Germany
would likely translate to a recession in the Eurozone while fuelling inflationary pressures. A so-called
stagflation scenario where output declines, but inflation remains high is a real concern at present.
Moreover, the Russia-Ukraine war adds uncertainty to existing risk factors that remain from the Covid
pandemic.
In this article we update our analysis on the development of non-performing loans after the economic
contraction caused by the pandemic with a focus on inflation and energy prices as specific risk drivers
emerging from the war in Ukraine. We published our first forecast of NPL ratios in April 2020 and
revised our forecasts of large increases in NPLs in October 2020 (NPLM 2020). The predicted sharp
increases in NPLs did not materialise due to widespread government support measures and, as of year
end 2021, the NPL ratios for most European countries stood around their long term lows. While the
recovery from the pandemic has been robust in 2021, the war in the Ukraine has the potential to
increase credit risk through multiple channels including direct exposures to Russian entities or
companies dealing with Russia or indirect channels via increased inflation and energy prices and supply
chain disruptions. While some companies benefit from higher energy prices, this is not the case for
households who will see their disposable income diminish which could result in credit problems
especially for poorer households.
According to the European Commission, at least 50 million people in Europe live in energy poverty i.e.
are unable to keep homes adequately warm. In the UK, fuel poverty affects millions of households that
need to spend more than 10% of their income on fuel to maintain an adequate level of warmth. High
energy costs and low household income often force people affected by energy poverty to fall behind on
the payments of their utility bills. Before the recent increase in energy prices, according to Eurostat in
2020, 6.3% of households in Europe are in arrears on their utility bills ranging from 1.5% in the
Netherlands to 28.2% in Greece.
Households not only suffer from higher energy and food prices, but will also feel the pinch from higher
interest rates on their bank loans. While bank lending rates up until 2021 were declining, they have
increased sharply in recent months which, if the higher rates persist over time, will limit households in
their ability to refinance and service their loans at an acceptable cost. For example, 10-year fixed
mortgage rates in Germany have been near their all time low of less than 1% as recently as early 2021
whereas they increased in recent months to around 2.5% (Figure 2). In the US, the 30-year mortgage
rate jumped from 3.4% in January to 5.4% in March.1 2

1
2

The impact of inflation on the US and selected countries in the Americas will be published as a separate article soon.
The impact of rising lending rates on loan default, recovery and loan market valuations is outside the scope of this article..
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Figure 2:
Mortgage
lending rates
in Germany
for 80% LTV
mortgages
for fixed rate
terms of 5,
10 and 20
years,
respectively.
Source:
Interhyp.

Figure 3:
Contributions of
Inflation in the
Eurozone EU 19
and selected
countries.

© NPL Markets Ltd. 2022

4

The resurgence of inflation is one of the most notable recent economic developments that directly
impacts billions of people globally. The trend represents a major departure from what had been a
consistent pattern of low inflation in the western world over most of the past four decades when
inflation averaged 1% to 3% annually. Inflation has reached levels that have not been seen in Europe for
decades because of rising energy costs. Price rises have also become more broadly based. In March
2022 according to Eurostat annual inflation reached 7.8% up from 6.2% in February and energy inflation
reached 44% up from 32% in February and is pushing up prices across many other sectors. Figure 3
shows the contribution to inflation in the Eurozone and selected countries. The core inflation without
the energy and food prices is an important decision factor for central banks and remains considerably
lower than headline inflation (core inflation is shown as a dashed line in Figure 3).
Inflation has increased in many parts of the world. The US consumer price index accelerated to 8.4% in
March up from 7.9% in February while it was only 1.7% a year earlier. Inflation in the US is currently
driven by high prices for energy, food and durables similar to the situation in Europe. However, rising
wages in a tight labour market contributes more to overall inflation in the US than in Europe. According
to ECB President Christine Lagarde, in the US a "tense" labour market is aggravating inflationary
pressures which means the US and Europe are "facing a different beast".

Figure 4. World Economic Outlook projections from April 2022 for selected countries in Europe. Source: IMF 2022

Based on information available up to March 2nd, macroeconomic projections from the ECB, which
incorporate a first assessment of the implications of the war in Ukraine, included a downward revision
of GDP growth for the near term owing to the conflict. Overall, the ECB expected real GDP growth in the
Eurozone to average 3.7% in 2022, 2.8% in 2023 and 1.6% in 2024. On April 19, the bi-annual World
Economic Outlook from the IMF revised its January growth projection for the Euro Area downwards by
1.1% to 2.8% in 2022 and 2.3% in 2023 (Figure 4). The reduced growth forecast reflects the indirect
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effects of the war caused by supply shocks in oil, gas and metals from Russia as well as wheat and
corn from Ukraine. The direct impact of the war on Ukraine and sanctions on Russia is expected to
result in steep contractions in both countries. According to the IMF, commodity importers in Europe,
Central Asia, the Middle East and Africa will be most affected. But the surge in food and fuel prices will
hurt lower-income households globally, including in the Americas and the rest of Asia. In China, the
ongoing stress in the real estate sector and renewed lockdowns, have raised concerns about a growth
slowdown, with possible spillovers to other markets.
The medium-term outlook is revised downwards for all countries, except commodity exporters who
benefit from the surge in energy and food prices. Aggregate output for advanced economies will take
longer to recover to its pre-pandemic trend and the divergence between advanced and developing
economies is expected to persist, suggesting some permanent scarring from the pandemic. Inflation
has become a clear and present danger for many countries. Even prior to the war, it surged on the back
of soaring commodity prices and supply-demand imbalances. Many central banks, such as the Federal
Reserve and Bank of England, have moved toward tightening monetary policy. The IMF provides
forecasts until 2027 and projects inflation to remain elevated for longer everywhere with the US and
Europe returning to the target level of around 2% towards the end of 2023.
In the longer term, the IMF sees the risk of a permanent fragmentation of the world economy into
geopolitical blocks with distinct technology standards, cross-border payment systems, and reserve
currencies. Such a shift would cause long-run efficiency losses and increase volatility. The IMF
acknowledges that if sanctions were to be extended to Russian energy exports, growth could slow
further and inflation could exceed the current projections adding significant uncertainty. Europe bears a
higher risk than other regions due to its geographic proximity to the war and the reliance on Russian
energy. Some European banks have non-negligible direct exposures to Russian assets.
Q1 2022 bank earnings show write downs from direct exposures to Russia for some European banks.
Some US banks have again increased their reserves for potential loan losses due to growing worries
over the war in Ukraine and the impact of inflation on the US economy. This is a reversal from the past
12 months when lenders released reserves after Covid-related losses failed to materialise. Banks are
concerned that the economic rebound from that Covid crisis may be short-lived as inflation soars and
the Ukraine conflict spooks markets and dampens global growth. While the prospect of higher inflation
and higher interest rates is often good for bank profits via increases in the net interest margin, a severe
slowdown of economic growth is likely to increase non-performing loans and credit losses. Banks will
face loan losses from direct exposure to Russian entities and indirectly from loans to businesses and
households that suffer from the high energy costs and expected decline in economic activity. In
addition, current shortages in skilled labour can add to inflation pressure on the bank’s non-interest
expenses.
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On April 19, the respondents to the latest quarterly Credit Outlook Survey, conducted by the International
Association of Credit Portfolio Managers (IACPM), forecast rising credit defaults over the next 12
months and wider credit spreads over the next three months. The expected increase in credit risk
results from geopolitical concerns, supply chain issues and continued expectations for rising inflation.
Survey respondents foresee rising defaults around the world. The latest IACPM Credit Default Index for
Europe is minus -76.7. The diffusion index varies from -100 to +100 with 0 reflecting unchanged
conditions and negative numbers indicate deteriorating conditions. Not a single survey respondent
expected defaults to decline in Europe over the next 12 months. Respondents forecast rising defaults in
North America, Asia and Australia as well. The Aggregate Credit Default Outlook Index for this quarter is
negative -58.0 compared to positive 2.6 just nine months earlier. The IACPM explains increased defaults
as driven by higher inflation and rising interest rates with supply chain issues and the impact of the war
in Ukraine affecting the global supply of metals, soft commodities, auto parts and natural gas and oil.

Figure 5: Seasonally adjusted EU bankruptcy declarations by sector of activity (2015=100).

In a recent webinar on the Russia-Ukraine war, Moody’s Analytics reported sharp increases in corporate
credit risk in Russia, Ukraine, and its neighbours, with ripples across the Eurozone. European firms with
exposure to the effects of the conflict saw their credit spreads and market implied probabilities of
default increase materially. The credit effects of the conflict would worsen the longer the conflict
persists. Globally, the largest long-term impacts will be continued supply chain disruptions and
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commodity price pressures. Moody’s Analytics predicts further upward pressure on credit risk and
proposed a scenario-based approach to help measure and understand how risk might change. The
longer the conflict endures, the greater the range of potential downside effects.
Finally, while the impact of the war and inflation is already felt by companies and households, realised
credit risk may only show such impact in the data with a delay. In the UK, the monthly insolvency
statistics for March 2022 show a jump in total corporate insolvencies to 2,100 companies after the
post-Covid average monthly insolvency count in 2020 and 2021 was around 1,000 companies
compared to a pre-Covid 2019 average of 1,500 insolvencies per month. It remains to be seen if the
March number was an outlier or a first signal for higher insolvencies to come. In contrast, Figure 5
shows the bankruptcy rates for Europe by economic sector which at the latest available date in Q4 2021
were still well below pre-Covid levels with the exception of the transportation and accommodation and
food service sectors which were near pre-Covid levels.

Which corporate sectors are most vulnerable to energy prices?
The direct impact on inflation and energy prices on credit risk is not easily observed in historical data.
The academic literature, a short review is provided in the annex, has not agreed on the sign with which
inflation should enter the equations predicting default rates or NPL ratios and sometimes find the
effects insignificant. While researchers from the ECB restrict the sign in their stress testing models to
be negative (higher inflation=lower defaults, ECB 2017, Henry et al. 2013) several other research groups
take the opposite view and expect a positive sign where inflation increases credit risk. The ambiguity is
not surprising as inflation may make it easier to service debt by reducing its real value, but will lead to
higher interest rates, which raise debt service costs. High inflation may also be associated with
macroeconomic instability that exacerbates problem loans. Oil prices are more volatile than observed
default rates and hence their short term and long term impact might differ. For sure, energy prices
impact different economic sectors differently with energy producers benefiting from higher prices while
energy consumers suffer.
For the US, time series data are available covering some of the stagflation periods in the 1980s. We
analyse the impact of higher prices on loan defaults in the Americas in a separate article.3 The US
numbers show that the relationship between inflation and GDP has not been stable over time and
similarly, the relation between inflation and loan defaults has not been stable either. Unfortunately, there
are no long-term sector default risk data for all of Europe combined. For some European countries
useful sector default rates are available which we will consider below. First, based on statistics from
Eurostat we look at the energy consumption and energy intensity of different sectors to form an
expectation which sectors will suffer the most from high energy prices.
3

NPLM 2022 to be released. Will high inflation and energy prices increase non-performing loans in the Americas?
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Figure 6a, b: Figure 6a shows the energy cost as percentage of total production cost for different industries in
Europe until 2017. The top panel shows different manufacturing sectors and the bottom panel shows
non-manufacturing sectors. Figure 6b shows the energy consumed as a ratio of total value added.
Source: European Commission (2020)

Figure 6a shows the sectors with the highest energy costs: Paper, Basic Materials, Glass, Building
Materials and Cement in the manufacturing sector (top chart) and Mining, Energy Utilities and
Transportation in the non-manufacturing sectors (bottom chart). Figure 6b shows the energy
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consumed per value added which gives a similar picture with the exception of the mining sector where
energy consumed by value added is relatively low. The relative mix of energy products used differs by
sector. Transportation consumes mainly oil whereas other sectors tend to use a mix of oil, gas and
electricity.
In March, the OECD (2022) published an economic and social impact analysis from the war in Ukraine.
They analyse the risk that energy exports from Russia to the EU could cease completely. The impact of
such a shock is difficult to quantify, but could be abrupt given limited possibilities to substitute with
supplies from world markets in the short term and low levels of gas reserves. Using input-output tables
the OECD assessed the direct effects on output of a reduction in energy inputs. An illustrative decline of
20% in imported energy inputs (from direct and indirect imports of fossil fuels, refined fuel products and
electricity and gas supply) would reduce gross output in the European economies by over 1 percentage
point, with significant differences across countries. The hardest hit business sectors would be the
domestic energy-producing sectors, air transport, chemicals and metals manufacturing (Figure 7).

Figure 7: OECD (2022) projections for the reduction in economic output by country and sector based on a
reduction of 20% of direct and indirect imported energy inputs from fossil fuels, refined fuel products and
electricity and gas supply across the EU member states of the OECD. Source: OECD calculations.
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Forecasting sector default rates in Italy
Using transition rates to bad loan status from the Bank of Italy as a proxy for the default rate, we explore
the correlation of the default rates with macroeconomic variables for all business loans (Total),
consumer households (CONS), and a number of industry sectors by individual NACE code.
Figure 8 shows the quarterly default rates for corporates and for consumer households versus real GDP
growth, the growth in the consumer price index and the unemployment rate. The positive correlation
with the unemployment rate and the lagged inflation rate is directly visible. Note that the large swings in
GDP during Covid had no visual impact on the default rates, neither for corporates nor households.

Figure 8: Default rate for all Italian business loans (Total) and consumer loans (CONS) vs real GDP growth,
unemployment rate and consumer price index growth. Source: Bank of Italy, Fred.

Figure 9 shows the correlation matrix with selected macroeconomic factors using data from 2006 Q2 to
2021 Q4. The defaults rates for most sectors are highly correlated with each other and show positive
correlations with the unemployment rate and the oil price. For the contemporaneous inflation rate, most
sectors show a low correlation, however, using the inflation rate with a two quarter lag results in a
positive correlation for most sectors. The three energy intensive sectors C19 (coke and refined
petroleum), C24 (basic metals), and D (electricity and gas supply) as well as J61 (telecom) stand out
with a lower correlation coefficient with other sectors (the lighter shaded rows in the top left triangle).
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Figure 9: Correlation matrix for Italian sector default rates with selected macroeconomic variables including
inflation (CPIgr) and Brent Oil prices (Oil_Brent) with no, one and two quarter lag. Source: Bank of Italy, own calc.

For each sector in Italy we estimate a simple time series regression model with Inflation and Oil prices,
respectively, using a two quarter lag which was chosen to improve the fit for most sectors. The sector
default rate is transformed using the probit transformation to ensure values between 0 and 1. We then
regress the transformed default rate with either inflation or oil prices and set any coefficient to zero that
is not significant i.e. has a p-value above 5%. We compare a direct regression (AR0) with an
auto-regressive model of order 1 (AR1). The macro variables are used with a two quarter lag in the
model. The AR1 models reads yt=a + byt-1+ cxt-2, with yt as the probit transformed sector default rate at
quarter t, xt the macro factor (inflation or oil price), and a,b,c as model coefficient to be estimated by
ordinary least squares. The AR0 model has no own lag variable, i.e. b=0. The macro sensitivity c is
shown in the graphs as a percentage of the highest observed sensitivity.
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The quarterly time series of the sector default rates are clearly autocorrelated so the AR1 models have a
much better fit compared to the AR0 regression as can be expected. Nevertheless, we use the single
variable AR0 model coefficient for comparison as bank often prefer AR0 models in their stress testing
exercises as the AR0 models are more sensitive to changes in the macro variables as can be seen in
Figures 10a and 10b where the blue bar indicates the AR0 model coefficient and the yellow bar
indicates the AR1 model coefficient. Many sectors in Italy show a positive correlation with oil prices, not
just those sectors that we identified as energy intense above.
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Figure 10a,b: Time series regression model coefficients for Italian sector default rates with Inflation (top, annual
growth in the consumer price index) and Brent Oil prices (bottom).

In the AR1 model, fewer sectors show a significant sensitivity to lagged inflation and oil prices and not
all energy intensive sectors show a significant sensitivity, e.g. sectors C24 and C25, the energy intensive
manufacturing of basic metals and fabricated metals, respectively, do not show a significant sensitivity
to oil prices in the AR1 model when they did in the AR0 model. The default rate for consumer
households shows a significant positive, but weaker sensitivity to inflation and oil prices than those for
most business sectors which is to be expected from Figure 8 that shows the household default rate as
much less volatile than the total default rate for business loans.
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Under the recent scenarios from the IMF World Economic Outlook from April 2022, the projected default
rates for selected sectors based on a bivariate AR0 model with the unemployment rate (no lag) and
inflation (two quarter lag) are shown in Figure 11. The increase in default rate from higher inflation
assumptions is surprisingly large. The IMF projection for the unemployment rate in Italy (Figure 4) is
almost unchanged for 2022 and 2023 so any increase in defaults is a result from the projected increase
in inflation. Note that we interpolate the annual forecast scenarios from the IMF to quarterly data.

Figure 11: Projections of sector default rates in Italy using the macroeconomic scenarios from the World
Economic Outlook April 2022. Top left Transportation, top right Manufacturing, bottom left Consumer
Households, bottom right Accommodation & Food Service. Model shown is a bivariate AR0 with the
unemployment rate (no lag) and inflation (two quarter lag). Quarterly data from Bank of Italy. Own calculations.

In summary, we find that Italian sector default rates generally show a positive sensitivity to inflation and
oil prices especially when the macro variable is lagged by a quarter or two. The sensitivity is reduced if
an auto-regressive model is used. The AR0 model without auto-regression shows a surprisingly large
increase in defaults given the higher but still modest inflation projections from the IMF (5.3% for 2022)
when compared to the latest inflation figures (6.5% in Italy in the year to March 2022). Given the strong
model dependency of the results, we consider the projections in Figure 11 not as a baseline but as an
adverse projection scenario with a large degree of uncertainty. In the following section we study the
sensitivity to inflation for other European countries and generally find the impact of inflation on default
rates much less pronounced than in Italy.
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Forecasting NPL ratios under high inflation by country
In this section we update our forecasts for the NPL ratios of many countries under the macroeconomic
scenarios published by the IMF WEO in April 2022 using annual data. Previously, the large increases in
NPLs due to the impact from the Covid lockdowns in 2020 did not materialise due to unprecedented
government intervention that the simple regression models based on historical data did not capture
(NPLM 2020). The same caveat applies to what follows. We explore the sensitivity to higher inflation
and their correlation with non-performing loan ratios in the historical data. Government intervention
measures aimed at shielding companies and households from high energy and food prices are not
taken into account. We exclude Ukraine, Russia and Belarus given their direct involvement in the war.
Turkey experiences extreme year-on-year inflation above 50% and we do not expect our simple model to
work well for such extremes and likely overestimate problem loans by a wide margin.
As before, we chose a pooled panel regression model of the probit-transformed annual NPL ratio with
country fixed effects including inflation similar to the class of models studied, for instance, by Beck et al
(2015). Given the wide swings of GDP during Covid in 2020/2021 and the relatively small movements in
NPL ratios in most countries, we do not use GDP growth in our model this time around. The final model
uses the unemployment rate with no lag and the growth in the consumer price index with a one year
lag.
We compare three models. First, country-specific models that show a large range of macro sensitivities.
We do not impose any sign restriction.4 The proposed model variables do not work well in some
countries, but we use the same variables for all countries for the sake of comparability. Second, we
estimate a pooled model with country fixed effects.5 The pooled model shows relatively low but positive
sensitivities to both unemployment and inflation (5% and 0.2%, respectively). Countries like the US, the
UK, or Italy that show cyclical NPL ratios clearly linked to the economic cycle and display a stronger
sensitivity to both macro variables compared to the pooled model. Hence, we also estimate a pooled
model based on those selected large countries only (the LC model) as a more conservative and more
pro-cyclical model compared to the pooled model. In the LC model the coefficients for unemployment
are 10.6% and for inflation 6.7%.6
Figure 12 shows the model fit and forecast for selected countries for the three models where the blue
line is the observed data, black the country model, green the pooled model and orange our preferred LC
model. The pooled model shows barely any increase in NPLs in the years covered by the WEO forecasts
and mostly offers a poor fit and will not be considered further. While the WEO forecast may be too
optimistic if the Ukraine conflict drags on much longer, we think that it is more likely that the forecasted
higher inflation rates will result in a measurable increase in NPLs. For Italy and the UK, the LC model
Country model with country specific regression coefficients for country i and year t: yi,t=ai + ci,1UEi,t+ ci,2INFi,t-1
Pooled model with country fixed effects means a model equation for country i and year t: yi,t=ai + c1UEi,t+ c2INFi,t-1
6
LC model estimates the country fixed effects only for country i and year t: yi,t=ai + cLC,1UEi,t+ cLC,2INFi,t-1
4
5
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follows the country model closely by design. For Italy, the model fit for all models is poor and
overestimates the recent decline in NPL ratios. The decline in NPL ratios was caused by the large
number of NPL securitisations in Italy. Note that the securitisations reduced the NPL ratios of the banks,
but did not remove NPLs from the economy. As discussed above, an auto-regressive model would
improve the model fit and show reduced sensitivities to inflation.

Figure 12: Model fit and forecast for different countries. Source: Data from IMF and Worldbank, own calculations.

© NPL Markets Ltd. 2022

18

The WEO scenarios for Germany are benign when compared to the projections of the Bundesbank and
do not account for a possible natural gas embargo which would likely throw Germany and other
European countries in a steep recession.
Table 1 summarises our peak NPL forecasts for a number of countries in Europe using the LC model
which shows the highest sensitivity to inflation of all the models considered in this study and hence
should be considered not as a baseline, but as a conservative scenario under the assumption that
inflation does not escalate further compared to the IMF projections.

Table 1: NPL ratio forecast based on the LC regression model.
Source: Data from IMF and Worldbank, own calculations.
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While the percentage increases calculated for the different countries can be large, the starting point for
the projections are often NPL ratios near their historical low point. Very few countries are projected to
exceed their historical highs. The large percentage increase for Italy is artificially inflated as the model
cannot fit the low recent NPL ratios well. Other countries like Germany or France show more modest
increases well below the highs seen in the global financial crisis or sovereign debt crisis a decade ago.
We caution again, that a full energy boycott and the resulting recession will be an adverse scenario that
is not covered by the projections hereunder. Government support measures have successfully avoided
bankruptcies and loan defaults during Covid and a new round of government support measures, if
agreed, could also dampen the impact of high inflation in the next two years.

Conclusions
We investigate the impact of higher inflation caused by higher energy prices on non-performing loans by
country and economic sector in Europe. Unfortunately, NPL data are patchy or unavailable in Europe for
the stagflation periods in the 1980s. Some researchers expect higher inflation to go hand in hand with
lower default rate as inflation lowers the cost of debt in real terms and inflation drops in a recession
when defaults rise. We do not share this view and find evidence that rising inflation is correlated with
higher default rates although the effect in some econometric models is not always significant or strong.
Assuming that inflation will quickly subside in the current environment once the economy cools might
be over-optimistic and inflation might add pain to borrowers already suffering from supply chain
problems and sanctions due to the war in Ukraine. We identify energy intensive sectors and assess the
correlation and sensitivity to inflation and oil prices in Italy where sector specific default rates are readily
available. The sector defaults show a positive correlation with lagged oil prices and inflation. Even
sectors that are not particularly energy intensive show a significant correlation with inflation in Italy.
Finally, we estimate a simple time series regression based on Worldbank and IMF data for most
countries in Europe. The models demonstrate that persistently high inflation can materially increase
NPL ratios even without assuming a steep recession. Autoregressive models show lower sensitivities to
inflation and oil prices. They have a much improved fit and are more accurate for short term forecasts.
For multi-year forecasts this advantage over simpler regression models like those explored here often
vanishes and a simpler model with no auto-regression like the one used in our projections can
outperform.
There is a growing body of academic research looking to link credit risk and macroeconomic variables
for which we provide a short summary in the annex. The relationship between inflation and credit risk is
not obvious and results vary depending on the data used. Assuming that inflation reduces defaults and
losses by design (negative coefficients) as some researchers have done should be reconsidered in the
current environment where such assumptions can underestimate credit risk. We provide evidence that
the defaults can be positively correlated with inflation and present examples where default rates can
double or triple albeit from generally very low starting points.
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Annex:
Literature review of models linking credit risk with inflation and energy prices
It is generally accepted in the academic literature that macroeconomic factors affect credit risk. In bank
stress tests, the role of a so-called satellite model is to tie credit risk variables like the probability of
default (PD) of loss given default (LGD) to macroeconomic variables for which stress scenarios are
available. For a valid stress test it is important to develop a model that both preserves the sense of
known economic relationships and also exhibits high predictive accuracy. It is often difficult to achieve
these requirements in a single model due to data constraints with short time series and correlation
within the predictive macro variables (multicollinearity). For example, short term interest rates and
inflation often show a positive correlation and thus a model may include one variable, but not both.
When banks design their stress test models they use those variables for which scenarios are readily
available. Inflation scenarios are commonly provided, oil prices may be available, but, for instance,
scenarios for natural gas prices are rarely available and included in model development.
Some researchers focus on a small number of macro variables whereas others have tested many
factors to reduce any bias from omitted variables. Having calibrated models with many variables helps
to expand the range of scenarios that can be examined. Constructing one general model that includes
all possible candidate predictors is neither easy nor common. Banks and investors interested in
forecasting credit risk should hence estimate and maintain a series of models addressing different
macro factors similar to our exercise here with a specific focus on energy prices and inflation.
The economic impact of inflation on credit risk e.g. the sign of the coefficient that links inflation and the
PD is not obvious. Although inflation may make it easier to service debt by reducing its real value, it may
also lead to higher nominal and real interest rates, which raise debt service costs. High inflation may
also be associated with macroeconomic instability that exacerbates NPLs like in the current
environment. Similar ambiguity is present for the impact of macroeconomic conditions on recovery
rates and LGD where data limitations are more prevalent. Favourable pre-crisis macroeconomic
conditions may aid recoveries if they leave more resources for borrowers and lenders to resolve the
debts. However, strong growth fueled by a credit boom may imply lower credit quality and reducing
recoveries. Looking at a large number of recession scenarios and banking crises Ari et al (2020) do not
find that inflation significantly impacted the likelihood of high NPL ratio in a banking crisis whereas
credit boom indicators are a predictor for higher NPL ratios.
Similarly, the impact on higher energy and oil prices may not be obvious on the economy and credit risk
overall. Oil is an important input into economic production and sustained (supply driven) price increases
can throw the global economy into recession. Oil prices directly impact inflation and consumer
spending through energy prices, as oil prices are passed on to petrol prices. However, historically,
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commodity and energy prices have moved in sync with the global business cycle meaning high oil
prices have often been observed in expansion periods where credit risk was lower.
An important early credit risk model that explicitly linked macroeconomic factors and corporate sector
default rates was developed by Wilson (1997). The model was applied to Austrian data at the aggregate
corporate sector level by Boss et al. (2009) who analysed stress scenarios for the Austrian banking
sector. The OeNB researchers findings suggest that industrial production, inflation, the stock index, the
nominal short-term interest rate, and the oil price are the most important determinants of corporate
default rates. However, the importance of inflation and oil prices was not always found in similar studies
using data from other countries.
For example, Simons and Rolwes (2009) assessed which macroeconomic variables are related to the
default behaviour of Dutch firms and studied GDP growth, interest rates, exchange rates, stock market
returns and volatility, and oil prices. A convincing negative relation with the default rate and GDP growth
was found. A positive and significant relation with the oil price was found in several sectors like
transportation. They found that the level of oil prices was significant to the default rate, but not its
annual change. They found stable relations between the default rate and the macroeconomic variables
through time for the whole economy, but not for the sector default rates, except for the oil price. They
ran their model with Austrian data, but concluded that each country has its own dynamics. For Austrian
data, the model showed no significant relationship between the macroeconomic variables and the
default rate.
Other interesting examples from the large literature on credit risk modelling include the following:
Jakubík and Schmieder (2008) develop credit risk models for the Czech Republic’s and Germany’s
corporate and household default rates. For the Czech Republic’s corporate sector they find that the
impact of real exchange rate and inflation is significant while for the household sector, unemployment
and real interest rate affect credit risk. The respective models for Germany included nominal interest
rate and GDP for the corporate sector and income and household debt to GDP for the household sector.
Figlewski et al. (2010) explicitly include inflation with no prior expectation for the sign of its coefficient.
On the one hand inflation is commonly assumed to be bad for the economy which might suggest that
high inflation increases default risk. However, from the perspective of a firm whose outstanding debt is
in nominal currency, inflation reduces the real value of its required debt service payments, which might
make it less likely to default. They found the marginal effect of inflation on the default rate to be positive,
but after backward elimination of insignificant variables inflation (and the short term interest rate)
dropped out of the models for the transition to default.
Louzis et al. (2012) identify GDP growth, unemployment rate and lending rates as important
determinants of NPL growth in Greece. Vasquez et al. (2012) using quarterly data construct a credit risk
model for the Brazilian banking sector in which the previous value of NPLs, GDP growth rate and its first
and second past values affect NPLs significantly. Two prior studies use similar data to our current
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study: Buncic and Melecky (2013) use a panel of 54 high and middle income countries and construct a
macroprudential stress testing framework for credit risk. The satellite model linking macroeconomic
scenarios to NPLs is estimated from annual data and includes the previous value of the dependent
variable, GDP growth, inflation and the lending rate. Beck et al. (2015) investigate the macroeconomics
determinant of NPLs across a global sample of 75 countries. Their findings suggest that “a drop in
global economic activity remains the most important risk for bank asset quality”.
Researchers at the ECB used a Bayesian Model Averaging (BMA) econometric technique for modelling
and projecting the default rate measures at the individual country and portfolio levels (Henry et al. 2013,
also ECB 2017). The BMA approach operates with a pool of equations (several hundreds or thousands)
per dependent variable, to which weights are assigned that reflect their relative predictive performance,
which then results in a “posterior model” equation. The pool of equations contains a large number of
equations for every single credit risk indicator (per portfolio segment and geography), by considering all
possible combinations of predictors from a pool of potential predictor variables, including variables
such as real GDP, investment, consumption, exports, price inflation, short- and long-term interest rates
and others.
The rationale for using a BMA technique for modelling default rates is the uncertainty about the key risk
drivers and data limitations from short time series, such that a multivariate model including all potential
predictors cannot be set up. Interestingly, contrary to the OeNB (Boss 2009), the ECB expects inflation
to enter the models for default rates with a negative sign. This means that rising inflation in an
economic downturn (stagflation) will not result in higher default rate predictions compared to the more
common stress situation where inflation falls in a downturn.
Ferreira Filipe et al. (2014) explored the distress of SME loans in eight European countries and expected
the probability of distress to be negatively related to business cycle variables such as appreciation of
the local currency, disposable income or GDP growth and economic sentiment indicators. On the other
hand, they expected it to be positively related to other business cycle variables such as country debt,
inflation, oil price, unemployment and exchange rate volatility. According to the authors, an increase in
country debt, inflation, oil price, unemployment and exchange rate volatility signals uncertainty about
future conditions of the economy and should be positively related to distress. Concerning credit
conditions, they expect the level of interest rates to be positively related to distress and bank lending to
be negatively related to distress. An increase in interest makes it harder for SMEs to borrow whereas an
increase in bank lending growth means better access to finance for them. The models shown by the
authors include the unemployment rate and bank lending growth, but exclude inflation and oil prices.
Schwaab et al. (2016) investigated the common dynamic properties of systematic default risk
conditions across countries, regions, and the world based on Moody’s large corporate default data.
They also found that default clustering above business cycle variation can be linked to credit supply
conditions, in particular to bank lending standards, across all global regions considered in this study.
They suggest that bank stress tests should add credit supply effects.
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About NPL Markets
NPL Markets is an innovative marketplace for illiquid loan trading operating throughout Europe and a provider of
credit portfolio management software. We offer products based on the four pillars: Data preparation,
Marketplace, Valuation, and Reporting. NPL Markets helps sellers to prepare and standardise transaction data
and select the optimal transaction portfolio based on balance sheet impact, scenario analysis and stress tests.
We support investors with deal screening and initial valuation and provide online valuation and reporting tools.
With the help of a 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 standardised and validated, the loan-level data can be uploaded to
the NPL Markets valuation and portfolio management tool to conduct a detailed discounted cash flow analysis
and balance sheet impact analysis using pre-populated pricing parameters in different macroeconomic scenarios
across all major asset classes.
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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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