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PROLOGUE

Under the Financial Stability Act (Finanzstabilitdtsgesetz), the Bundesbank is responsible
for monitoring the stability of the German financial system. It is tasked with identifying
and assessing risks to financial stability. The Bundesbank understands financial stability as
a state in which the financial system is able to fulfil its functions at all times. In its annual
Financial Stability Review, the Bundesbank documents relevant developments as well as
vulnerabilities in the German financial system and highlights risks to its stability.

The functional viability of the financial system is of vital importance for the real economy.
The financial system coordinates savings and investment, makes it possible to hedge
against risks, and facilitates payments. Unforeseeable events, such as the outbreak of the
COVID-19 pandemic, can jeopardise the stability of the financial system. The financial sys-
tem should neither cause nor excessively amplify a downturn in overall economic activity.
It therefore needs to be sufficiently resilient — in other words, able to absorb losses and,
ultimately, reduce contagion or feedback effects.

The focus is on systemic risks that could jeopardise the stability of the financial system.
For instance, distress at one or more market participants can endanger the functioning of
the entire system. This may be the case if a market participant is very large or closely inter-
connected with other market participants. Interconnectedness may be a channel through
which adverse developments are transmitted to the financial system as a whole, impair-
ing its stability. Many market participants are connected to each other, either through a
direct contractual relationship or indirectly. In addition, systemic risks can arise if a large
number of market participants are exposed to similar risks or risks that are closely correl-
ated with one another,

The Bundesbank also contributes its analytical findings to the work of the German Finan-
cial Stability Committee, which is the central body for macroprudential oversight in Ger-
many. It provides the Committee with its assessment of the general risk situation. If the
Bundesbank identifies systemic risks, it can make proposals to the Committee for warn-
ings and recommendations to address these risks. Afterwards, the Bundesbank evaluates
the implementation of these recommendations.
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OVERVIEW

I Macro-financial environment

Gross domestic product
Economic developments have slowed con-
siderably and major downside risks prevail.

Energy and residential property prices
Energy prices have risen sharply while
residential property price dynamics are
slowing down.

Margin calls

Sharp rises in energy prices drove up cen-
tral counterparties’ margin requirements —
considerably at times.

Nominal and real interest rates

Despite increasing nominal interest rates,
real interest rates remain negative due to
high inflation. This may give rise to a further
build-up of vulnerabilities.
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Vulnerabilities and risks

to financial stability

Credit-to-GDP gap

The upturn in the financial cycle is subsid-
ing, yet vulnerabilities are still high in the
financial system.

Loan loss allowances

Loan loss allowances are low and have
been declining in parallel with falling cor-
porate insolvencies over the past few years.

Banks' allocation risk

The share of relatively risky enterprises in
banks’ credit portfolio is high. Rising lending
rates could increase this share and, with it,
the probability of loan defaults.

Banks’ CET1 capital

Excess capital and capital buffers are
important for the functioning of the
banking system during periods of stress.

Intensified energy crisis

An intensified energy crisis would harbour
the risk of high losses and real economic
contagion effects.
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The worsened macroeconomic environment and
accelerated structural change call for a functioning and
resilient financial system.

All actors should preserve and enhance the resilience
of the financial system as a whole. The package of
macroprudential measures supports this aim.

Supervisors can react promptly if systemic risks
materialise or build up further.

Financial market participants should take into account /\

€ D |

the impact of adverse scenarios. Given the high
uncertainty, they should engage in prudent risk provisio-

ning and exercise caution when distributing profits. < 2

WIK The experience of recent years should be used

to improve regulation and, where necessary, expand the

macroprudential toolkit.
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OVERVIEW

The macroeconomic situation in the fourth quarter of 2022 has worsened substan-
tially compared with the situation one year ago. Inflation and market interest rates
have risen significantly, and economic activity has slowed down considerably. Uncertainty
about future economic developments and downside risks are high. Massive increases in
energy prices imply welfare losses. In Germany, price rises for imported goods, such as
natural gas and crude oil, have been stronger than those for German export goods so far.
This is reducing the German economy's real disposable income and is likely to accelerate
structural change.

The real economic outlook was much brighter last year. The economy had started to
recover from the fallout from the coronavirus pandemic; a steep upturn was expected.
Market interest rates were low. At the same time, the upswing in the financial cycle, which
had been underway for several years, continued and cyclical vulnerabilities increased fur-
ther. Credit growth accelerated, risk premia were low and market valuations high — espe-
cially for real estate. Future risks, such as default and interest rate risk, may therefore have
been underestimated whereas the recoverability of loan collateral such as real estate may
have been overestimated. The package of macroprudential measures announced by the
Federal Financial Supervisory Authority (BaFin) in January 2022 is addressing these vulner-
abilities.

Owing to changes in the macro-financial environment, it remains an important task
for macroprudential policy and all market participants to ensure adequate resilience
in the financial system. Given the high risks to financial stability, the European Systemic
Risk Board (ESRB) also advocates preserving or further enhancing the resilience of the
European financial sector.

The German economy is currently at a turning point. Russia’s war of aggression and
the associated movements in energy markets will weigh heavily on future economic devel-
opments. There have already been significant price corrections in financial markets. Valu-
ations have fallen and risk premia have risen. Market participants consider risks to be
higher than a year ago. Market corrections in the German financial system have led to

Overview
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write-downs on securities portfolios. High energy prices have sharply increased margin
requirements on futures exchanges.

Given high downside risks to the real economy, risks from corporate loans are likely
to increase. Higher energy and commodity prices, supply bottlenecks and tighter finan-
cial conditions are weighing on many enterprises. The currently still very low number of
insolvencies is therefore likely to rise in the future. Ailing enterprises and corporate defaults
could strain the financial system via loss allowances and write-downs on loans and secur-
ities.

Credit risk could mount in the household sector in adverse scenarios. This could be
the case if a sharp economic downturn significantly worsens the currently stable situation
in the German labour market. Households are vulnerable not only to high and rising
energy costs but also to adverse developments in the housing market. Residential prop-
erty accounts for a large proportion of household wealth and is a significant factor in driv-
ing household debt.

So far, no fundamental reassessment of credit risk has been observed. Loan loss
allowances in the banking sector remain at a low level. At the same time, it has become
more likely that the currently very high inflation rates will decline only gradually and that
market interest rates will continue to rise. Uncertainty about future macroeconomic devel-
opments is high. Against this backdrop, the assessment of credit risk could change quickly
and significantly.

The Federal Government'’s fiscal measures aim to ease the real economic headwinds
of rising energy prices for enterprises and households.! Following three relief pack-
ages, the Federal Government decided this September to further ease the burden of ris-
ing electricity and energy prices.? The planned measures include, inter alia, a brake on
electricity and gas prices and a cut in VAT on gas consumption and district heating.

Nevertheless, an increase in the prices of fossil fuels remains fundamentally neces-
sary in order to combat climate change. An increase in prices is one aspect of the struc-
tural change related to the energy transition and necessitates adjustments in the real
economy. However, as a result of the war against Ukraine, energy prices rose not only
more sharply but also within a shorter period of time than in the international climate
scenarios analysed so far by the Bundesbank.3

1 See Deutsche Bundesbank (2022a).
2 See Federal Ministry of Finance (2022), Federal Government (2022a, 2022b).
3 See Deutsche Bundesbank (2021), pp. 86f.

Overview
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As a result of the structural change in the real economy, financial institutions’ exist-
ing exposures are being revalued. Real economic adjustments triggered by structural
change tend to take place gradually. Any losses that the financial sector incurs therefore
also arise incrementally and over a long period of time. However, sudden adjustments,
such as the current energy price shock, can spark tensions (see the chapter entitled “Cur-
rent issues putting central clearing to the test” on pp. 115ff.). In particular, they can pro-
duce abrupt changes in expectations and thus entail a sudden repricing of risks and assets.

Economic policy is torn in two directions. While damage to the real economy needs
to be contained in the short term, long-term structural change should not be impeded.
Transparency regarding the policy framework shaping the transformation processes and
any changes to it in the future helps market participants to better gauge future risks and
adapt accordingly (see the box entitled “Structural change and financial stability — chal-
lenges for macroprudential supervision” on pp. 83 ff.).

High vulnerabilities in the German financial
system

The German financial system is vulnerable to adverse developments. Over the past
two decades, an overall sound economic development has kept losses in domestic lend-
ing business low. Even during the Global Financial Crisis and the coronavirus pandemic,
the German financial system has been largely unaffected by losses, not least due to the
economic policy responses during these episodes. There is now a danger that risks are
systematically underestimated and that market participants will not adjust their risk assess-
ment sufficiently during periods of downturn and crisis.

The slowdown in economic activity has significantly increased credit and market
risk. Credit losses and additional market losses could occur as a result of weakening eco-
nomic activity. A sharp correction in the real estate market could additionally impair the
value of collateral used to secure residential and commercial real estate loans and thus
increase losses in the event of a credit default. If the energy crisis intensifies further, the
financial system could come under pressure.

In the euro area, too, the changed macro-financial environment is interacting with
existing vulnerabilities. The persistent low interest rate environment and the associated
comparatively cheap loans helped drive private and public sector debt ratios to high levels
by long-term standards in many European countries. This is primarily an issue if the finan-
cial system and the government budget are closely interlinked in countries with high levels

Overview
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of government debt. As a result, government turmoil or disruptions in the financial sys-
tem can quickly spread to other sectors and countries.*

Adequate resilience essential

Corporate leverage has grown in recent years, leaving firms more vulnerable to
adverse macroeconomic developments. Balance sheet figures indicate that the major-
ity of enterprises still appear to be in sound shape as far as their debt sustainability is con-
cerned. However, relatively highly indebted enterprises are disproportionately highly rep-
resented in banks’ loan portfolios. These allocation risks may even have increased since
2021 and could continue to rise further.

Households’ debt sustainability currently appears to still be robust, but could deteri-
orate in light of sharp real income losses. Households' debt has tended to grow in
recent years. In addition, high inflation has significantly depressed their real incomes. This
lowers households’ financial ability to repay debt. In the short term, long interest rate fix-
ation periods limit their vulnerability to interest rate changes. One risk-mitigating factor is
that a large share of housing loans were granted to households with relatively high
incomes and wealth. These households are likely to be in a better financial position to
cope with the current rise in inflation than lower-income households. In the medium term,
however, financial burdens could increase. In addition, lenders may come under increas-
ing pressure to loosen income-based lending standards in order to support new lending.

The financial system’s ability to withstand adverse developments crucially depends
on its resilience. Financial institutions’ capital base, in particular, is of key importance
here. It determines whether the financial system is able to support macroeconomic adjust-
ment processes simultaneously. Banks' tier 1 capital ratios, i.e. the ratio of tier 1 capital to
risk-weighted assets, have risen significantly since the financial crisis. In the second quar-
ter of 2022, the aggregate figure for large, systemically important institutions was 17.1%,
and 16.2% for non-systemically important institutions excluding special institutions. How-
ever, credit risk and therefore the risk weights used to determine banks’ total exposure
may have been underestimated in recent years owing to the upswing of the financial
cycle. This particularly concerns the large, systemically important institutions, which use
their own models to calculate capital requirements.

4 See Deutsche Bundesbank (2022b).
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In an adverse scenario, banks’ capital ratios could fall sharply. So far, the change in
the macroeconomic environment has not had a significant negative impact on banks’ cap-
italisation. However, the analysis of an adverse scenario, such as a sharp economic down-
turn due to a further intensification of the energy crisis, indicates that the financial system
could come under pressure given unfavourable conditions. Banks could then respond by
excessively curtailing lending in order to stabilise their capital ratios. This reaction would
further amplify the initial shock.

The financial system should be able to deal with losses in times of stress even with-
out economic policy measures. \When assessing future risks, financial market partici-
pants should not be guided by economic policy responses during past crises. This would
contribute to an insufficient build-up of resilience. In order to safequard financial stability
in the long term, the financial sector has to focus on preparing for and preventing adverse
scenarios. A functioning and resilient financial system is an important prerequisite for man-
aging accelerating structural change.

The package of macroprudential measures announced by BaFin in January 2022 is
helping to strengthen the resilience of the banking system.> The measures were taken
on the back of analyses conducted by the Bundesbank last year indicating that significant
losses could occur in the German financial system in the event of a severe macro-financial
shock interacting with existing high vulnerabilities. The impact of the package of macro-
prudential measures is reviewed on a regular basis. So far, there is no indication that the
package of macroprudential measures has significantly dampened bank lending.

Onus on all financial market participants

Overall, systemic risks have increased significantly. It is important that all participants act
prudently and strengthen their resilience to adverse developments.

Given the high risks to financial stability, the ESRB advocates preserving or further
enhancing the resilience of the European financial sector.® In its warning to European
supervisory authorities, the ESRB notes that a number of severe risks to financial stability
currently exist. These may materialise simultaneously, thereby interacting with each other
and mutually amplifying their impact. The ESRB has therefore called on supervisory author-

5 The countercyclical capital buffer was raised from 0% to 0.75% of risk-weighted assets on domestic exposures and a sec-
toral systemic risk buffer of 2% of risk-weighted assets on loans secured by residential real estate was introduced. Banks
were granted a transitional period until 1 February 2023. In addition, BaFin recommended that lenders take due account
of sustainable lending standards with respect to residential real estate financing.

6 See European Systemic Risk Board (2022).
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ities to take measures to preserve the resilience of the financial system, one of which is
maintaining existing capital buffers. The ESRB’s warning was welcomed by the German
Financial Stability Committee and the ECB Governing Council.” Macroprudential super-
visors are therefore closely monitoring how changes in the macro-financial environment
are interacting with existing vulnerabilities in the financial system.

In the current situation, the onus is not only on supervisors but on all financial mar-
ket participants. They should be aware that, despite the long period of low and declin-
ing losses in the financial system, losses stemming from credit defaults could rise substan-
tially in the future given the considerable downside risks. Financial market participants
should therefore scrutinise their risk management, for example by gauging the impact of
adverse scenarios on their business models and taking necessary measures at an early
stage.

Given the high degree of uncertainty, risks should be adequately assessed and
reflected on balance sheets in a transparent manner. This means, in particular, that
banks should revalue their exposures at an early stage if defaults are likely to materialise.
In addition to prudent risk provisioning, banks should exercise caution when distributing
profits in view of the high degree of uncertainty.

Operational risks should also be adequately addressed. The smooth functioning of
payment systems and a stable cash supply are major cornerstones of economic activity.
The risk of operational disruptions has risen significantly, for instance due to cyberattacks
in connection with geopolitical tensions. Appropriate precautionary measures are there-
fore needed to increase operational resilience.

Capital buffers are necessary to ensure that the financial system can perform its
functions even in the event of crisis developments. The reforms implemented since
the Global Financial Crisis have, inter alia, increased banks’ capital base and strengthened
the resilience of the banking sector overall. In particular, given the high vulnerabilities in
the German financial system and the current increased downside risks, it is essential that
all financial market participants have a high degree of resilience. It is not the economic
cycle but rather the financial cycle — i.e. lending dynamics and the build-up of new vul-
nerabilities — as well as the banking system'’s resilience to adverse scenarios that deter-
mine adjustments to the countercyclical capital buffer. In the event of highly adverse
developments, macroprudential policymakers can respond by releasing the buffers. A pre-
requisite for releasing the buffers would be, for example, that substantial losses occur in
the financial system or are clearly indicated and that there is a risk of lending being
restricted excessively.

7 See German Financial Stability Committee (2022) and European Central Bank (2022).
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STABILITY SITUATION IN
THE GERMAN FINANCIAL
SYSTEM

The macro-financial environment has deteriorated substantially over the
course of 2022. Inflation is high, interest rates and risk premia are rising and
growth prospects are subdued. There have been significant market correc-
tions. Banks, insurers and investment funds have suffered valuation losses.
However, lending has not been curtailed and the financial system has ful-
filled its functions. But major downside risks prevail. Specifically, an intensi-
fied energy crisis accompanied by a sharp economic slump would be a risk
scendario for Germany'’s financial system.

The German financial system is vulnerable to adverse developments. These
vulnerabilities have built up over a period of several years. The persistent
low interest rate environment — and thus also comparatively cheap loans —,
strong asset price growth and sound overall economic developments have
contributed to this build-up. As a result, banks, insurers and other financial
market players may have underestimated credit risk. They are also vulner-
able to interest rate changes and strong market price corrections.

All financial system participants should prepare for adverse scenarios and
further enhance their resilience. A package of macroprudential measures
aimed at strengthening the resilience of the financial system was announced
at the beginning of 2022. The countercyclical capital buffer was raised and
a sectoral systemic risk buffer was introduced. If necessary, supervisors can
release the macroprudential buffers to stabilise lending. This would particu-
larly be the case if substantial losses occur in the financial system or if they

Stability situation in the German financial system
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are clearly indicated and there is a risk of excessive restrictions on lending
in the banking system.
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THE MACRO-FINANCIAL
ENVIRONMENT AND THE
S
S

TUATION IN THE REAL

I Macro-financial environment

The macro-financial environment has changed substantially in the course of 2022.
It is characterised by high inflation, rising interest rates, subdued growth prospects and
downside risks. The impact of the coronavirus pandemic, persistent supply bottlenecks
and Russia’s attack on Ukraine are key contributing factors. Around the world and in Ger-
many, these developments are interacting with existing vulnerabilities both in the real
economy and the financial system. Since the Global Financial Crisis of 2007-08, these vul-
nerabilities have been building up in an environment of low interest rates, low inflation,
rising asset prices and sound overall economic developments. The change in the macro-
financial environment poses major challenges to the German financial system (see Chart
2.1.1). In particular, an intensified energy crisis accompanied by a sharp economic slump
would be a significant risk scenario for the German financial system (see the section
entitled “Risk scenario for the German financial system” on pp. 66 ff.). Unexpectedly large
rises in interest rates or an economic slump — for example due to a further intensification
of the energy crisis — could expose existing vulnerabilities in the German financial system.

High levels of inflation have become entrenched in 2022. After marked price increases
last year, inflation has continued to climb significantly in the course of 2022 (see Chart
2.1.2). Russia’s war against Ukraine primarily pushed up the price of energy and agricul-
tural commodities, especially in European countries that rely heavily on energy imports
from Russia. In Europe, gas prices, in particular, are significantly higher than in other
regions of the world. Compared with last year, gas prices in Europe have more than quad-
rupled at times. In its June forecast, the Bundesbank was already expecting inflation rates
for Germany of 7.1%, 4.5% and 2.6% for the years 2022 to 2024. The price outlook is
likely to have shifted upwards again since then, especially in the short term. Market

Stability situation in the German financial system
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Negative short and medium-term effects of the current
macro-financial environment on the real economy and the financial system

Chart 2.1.
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expectations and surveys among German households and enterprises likewise suggest
that medium-term inflation expectations are high and have risen." Similar developments
can be observed in other euro area countries.? If longer-term inflation expectations, too,
were to increase significantly, inflation expectations could become de-anchored. This
could make it more difficult to achieve the objective of price stability and could necessi-
tate stronger monetary policy measures.

Interest rates have risen significantly in response to persistently high inflation and
inflation expectations, but real interest rates remain negative. Government bond
yields were already on the rise at the end of 2021 (see Chart 2.1.2). In view of persistently
high inflation, central banks have raised interest rates markedly over the course of this
year.3 However, longer-term real interest rates, i.e. the difference between nominal inter-
est rates and expected inflation, remain negative in Germany and the euro area (see Chart
2.1.2). Market participants expect further monetary policy tightening in the euro area —
amidst high uncertainty. This is also reflected in the prices of interest rate derivatives,

1 See Nagel (2022).

2 See Banque de France (2022).

3 For example, the US Federal Reserve raised interest rates from 0.25% to 4% in six steps between March and November,
while the Bank of England increased its rate from 0.1% to 3% in eight steps between December 2021 and November 2022.
The Eurosystem, too, has taken three interest rate steps since June 2022, raising the rate from 0% to 2%.
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Inflation and interest rate environment Chart 2.1.2
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which are currently trading at elevated price levels for hedging against both a rise and a
fall in interest rates.

Global economic activity has weakened significantly in the course of 2022 and
uncertainty about future economic developments has risen. Having projected global
growth of 4.4% in 2022 at the beginning of the year, the International Monetary Fund
(IMF) lowered its forecast to just 3.2% in October* and was expecting global growth of
2.7% in 2023. All in all, a scenario involving high inflation and weak economic growth
appears increasingly likely.> At the same time, there is considerable uncertainty about
future economic developments, with downside risks having risen significantly.

The sharp rise in energy prices is holding back economic activity in Germany, too.
At the end of 2021, Germany’s economy was still expected to undergo a strong recovery
in 2022, but the outlook has become increasingly gloomy since then. Overall, signs of a
recession in the German economy in the sense of a significant, broad-based and sustained
decline in economic output have piled up recently.6 Moreover, prices for imported goods
have so far risen more strongly than those for German export goods, not least owing to

4 See International Monetary Fund (2022a, 2022e).
5 See International Monetary Fund (2022b, 2022e).
6 See Deutsche Bundesbank (2022e).
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the surge in energy prices and the weak euro. This is placing an additional strain on Ger-
man households’ disposable income. Especially the dependence on foreign gas imports
harbours considerable downside risks to economic development.”

Extensive government measures have been taken or announced in order to cush-
ion the short-term real economic effects of higher energy prices in Germany. Pro-
viding swift support for the hardest-hit households and enterprises is crucial. The meas-
ures taken so far include transfer payments and tax relief to mitigate the direct impact of
high energy prices on households. Enterprises may apply for subsidies or liquidity assis-
tance. Generally speaking, the measures ease the burden on the real economy and miti-
gate solvency risks stemming from high energy prices. This also reduces potential losses
in the financial sector. However, the reduction in energy consumption will depend on the
specific design of government measures in Germany and Europe and the incentives they
create. In general, higher energy costs can ultimately only be redistributed. At the aggre-
gate level, it is not possible to eliminate them. If gas rationing became necessary, it could
result in adverse real economic developments. By contrast, containing temporary real eco-
nomic disruptions, for example by increasing the supply of energy, would help to main-
tain financial stability.

At the same time, it is important to manage the structural change that is being
accelerated by Russia’s war against Ukraine and the corresponding structural adjust-
ment processes in the real economy in a forward-looking manner. Energy prices rose
significantly more sharply this year and within a shorter time frame than in the inter-
national climate scenarios analysed so far.® Current government measures may cushion
unexpectedly high energy costs for enterprises and households, but should also be aligned
with long-term climate policy objectives. The current support measures provide only tem-
porary relief. Eventually, in light of the likely shift towards climate-friendly technologies,
the business models of some enterprises could prove unsustainable. This could increase
risks to financial stability (see the box entitled “Structural change and financial stability —
challenges for macroprudential supervision” on pp. 83ff.).?

Russia’s attack on Ukraine in spring 2022 led to disruptions in financial markets.
The outbreak of the war and the swift sanctions imposed by western countries initially
triggered price slumps, especially in the case of Russian securities. Prices also fell in other
market segments. German financial intermediaries proved robust because of their low
exposure to borrowers in Russia and Ukraine. The increase and volatility in energy prices
had a much more noticeable impact on the German financial system. As a result, central

7 See Deutsche Bundesbank (2022c¢).
8 See Deutsche Bundesbank (2021).
9 See Buch (2022).
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counterparties’ margin requirements for transactions involving energy derivatives increased
considerably and some non-financial corporations from the energy sector encountered
liquidity problems (see the chapter entitled “Current issues putting central clearing to the
test” on pp. 115ff).

The attack by Russia on Ukraine led to significant corrections in equity and bond
prices. All in all, uncertainty has increased significantly since the second quarter of 2022.
Moreover, the worsened macroeconomic outlook and tighter financial conditions were
also key factors causing price corrections. A breakdown of price developments in the Ger-
man DAX and US S&P500 share price indices shows that the large losses in value since
the start of the year were mainly due to the rise in risk-free interest rates.® For bonds, risk
premia on euro-denominated bonds have widened and are now above the levels justified
by the fundamentals.” However, given the tense situation in commodity markets and the
increased risk of a recession — especially in Europe — further significant price corrections
cannot be ruled out. Price declines may also be stronger than in previous years as market
liquidity is noticeably lower. For example, the premia and discounts in corporate and gov-
ernment bond trading are significantly higher than in the past few years. Particularly dur-
ing periods of stress, price markdowns on sales of securities are likely to expand markedly,
leading to relatively larger losses for market players that find themselves forced to sell
securities."?

Financial conditions in the euro area and in Germany have tightened considerably.
Financial conditions influence lending rates for enterprises and households, for example.
They are therefore an important channel through which changes in the financial system
impact the real economy. Composite indicators, which combine a broad range of finan-
cial variables, can provide information on changes in financial conditions and their drivers.
Financial conditions can be illustrated by means of a composite indicator developed by
the Bundesbank. This indicator combines monthly price-based market data, quantity-
based metrics and several macro-financial indicators.™ It thus captures information from
several areas of the financial system and provides timely indications of current develop-
ments in the financial system. Although, in mid-2022, the composite indicator was still
below the values recorded in past financial crises (see Chart 2.1.3), it recently reached a
level last seen at the beginning of the coronavirus pandemic. The main contributing fac-
tors to the tightening of financial conditions were elevated volatility in financial markets

10 For details on the methodology, see Claus and Thomas (2001).

11 For details on the methodology, see Deutsche Bundesbank (2021) and International Monetary Fund (2019).

12 See Bank of England (2022) and International Monetary Fund (2022d). Here, market liquidity refers to market partici-
pants’ ability to trade larger volumes of securities without triggering any major price effects. Periods of stress can signifi-
cantly worsen market liquidity. See Aldasoro et al. (2022).

13 The composite indicator for financial conditions is made up of several sub-indicators. Composite indicators for financial
conditions are more broadly based than financial stress indicators and, in addition to market data, usually also include
quantity-based metrics and other macro-financial indicators that capture information from several areas of the financial sys-
tem, such as on financial intermediaries and the private non-financial sector. For further information, see Metiu (2022).

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 21



Composite indicator for financial conditions Chart 2.1.3
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and increasing credit and liquidity risk premia. A slowdown in lending and in real monet-
ary growth also caused the indicator to increase.

The major changes in the macro-financial environment are interacting with existing
vulnerabilities in the financial system in Germany. In an environment of low inflation,
rising asset prices, sound economic developments overall and persistently low risk premia,
particularly in bond markets, there has been a build-up of vulnerabilities to growing credit,
market and interest rate risk." The upswing in the financial cycle also continued during
the coronavirus pandemic.'™ Despite the downturn in the real economy, house prices as
well as lending to the non-financial sector grew dynamically. Risk premia rose consider-
ably but only temporarily, before quickly returning to their low pre-pandemic level.’® This
development was not confined to Germany, but was also observed in other euro area
countries (see the section entitled “Vulnerabilities in the euro area” on pp. 25ff). An
upswing in the financial cycle can lead to a decline in market participants’ risk awareness
and to an associated cyclical underestimation of risks.’” As a result, they often increasingly

14 See Deutsche Bundesbank (2019, 2020a, 2021).

15 See Deutsche Bundesbank (2021). The financial cycle marks movements in financial variables such as lending and asset
prices. Empirical studies suggest that these are often medium-term movements. By comparison, fluctuations in the eco-
nomic cycle tend to be shorter. See Borio (2014).

16 See Deutsche Bundesbank (2021).

17 See Deutsche Bundesbank (2021). There were already signs of a systematic underestimation of risks during the unusually
long economic upturn in Germany before the pandemic. See Deutsche Bundesbank (2019).
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lose sight of potential economic downturns. Overall, at the end of 2021, banks were
already in danger of underestimating credit risks on their balance sheets and potentially
failing to set aside sufficient provisions against risks. Moreover, the banking system,
insurers and funds were vulnerable to interest rate risk. These vulnerabilities persist, not
least in the case of longer-term loans in intermediaries’ portfolios. The worsened macro-
financial environment also reduces enterprises’ and households’ debt sustainability (see
the sections entitled “Situation in the corporate sector” on pp. 27 ff. and “Situation in the
household sector” on pp. 33ff.). At the same time, banks assessed their credit risk to be
low in 2022 as well, and risk provisioning remained at a historically low level (see the sec-
tion entitled “Risk situation of the German banking system” on pp. 45ff.). A further inter-
est rate rise and a simultaneous deterioration in economic conditions could increase
banks’ loan loss allowances. Adverse scenarios could lead to considerable losses due to
the high level of vulnerabilities in the German financial system (see the section entitled
“Risk scenario for the German financial system” on pp. 66 ff.).

The upturn in the financial cycle is easing considerably, but its future trajectory is
uncertain. It is difficult to predict credit growth in particular in an environment of high
inflation and uncertainty regarding future economic and thus income developments. On
the one hand, indicators suggest that the financial cycle is not expanding any further. A
broad indicator of credit developments is the credit-to-GDP gap. Following an increase
during the coronavirus pandemic, this gap has been declining for several quarters but
remains well above the pre-pandemic level (see Chart 2.1.4).'® The Bundesbank’s early
warning indicator, which has already been decreasing for several quarters, also recorded

Indicators for the financial cycle in Germany Chart2.1.4
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18 The credit-to-GDP gap measures the extent to which loans granted in a given country are growing faster than that coun-
try’s economic output. The widening of the gap over the course of the coronavirus pandemic was overshadowed by the
sharp drop in GDP in 2020. Despite its decline during the economic recovery, the gap remains well above the threshold of
2 percentage points that warrants activation of the countercyclical capital buffer.
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a drop in the second quarter of 2022." The reduction in real income prospects could fur-
ther dampen momentum in the future. New housing loans granted to households were
already declining visibly at last count amid higher cost burdens and more restrictive finan-
cing conditions (see Chart 2.1.5). Although German banks continued to lend dynamically
to non-financial corporations in the third quarter of 2022, the increase in lending is partly
attributable to special factors (see the section entitled “Situation in the German corpor-
ate sector” on pp. 27 ff.). On the other hand, longer-term real interest rates remain nega-
tive even after the recent nominal interest rate increases, which is why an incentive to bor-
row and thus to build up vulnerabilities still exists.

New lending by domestic banks’ Chart 2.1.5
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In the past, risks to financial stability from existing vulnerabilities have often
increased following a downturn in the financial cycle. Cyclical vulnerabilities build up
during an upswing in the financial cycle, making the financial system vulnerable to adverse
developments. For example, a cross-country analysis suggests that, in the past, recessions
that began a few quarters after a peak in the financial cycle have tended to be deeper
and more protracted (see Chart 2.1.6).2° One possible explanation is that the financial sys-
tem reduces lending excessively during such episodes, thus amplifying the recession.?!
Another analysis shows that downside risks to real GDP tend to rise after a peak in the
financial cycle. This means that crisis developments can follow a turning point in the finan-
cial cycle.?? Although a sustained downturn in the financial cycle could imply that cyclical
vulnerabilities tend to decline over the medium term, overall the analyses suggest that in

19 For more information on the early warning indicator, see Beutel et al. (2019).

20 For the relationship between recessions accompanied by a downturn in the financial cycle, see Drehmann et al. (2012),
Borio (2014) and Jorda et al. (2013).

21 See Antony and Broer (2010).

22 In the past, both the early warning indicator and the financial cycle indicator had already declined several quarters before
a crisis occurred. For more information on the early warning indicator, see Beutel et al. (2019). For more information on
the financial cycle indicator, see Schuler et al. (2020).
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Developments in gross domestic product after the start of a recession” Chart 2.1.6
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the case of a potential slowdown in the financial cycle, risks to financial stability due to
existing vulnerabilities remain elevated in the near term.

I Vulnerabilities in the euro area

Vulnerabilities have built up in the euro area over several years, which may increase
the risks to financial stability in Germany in the current environment. Persistently low
interest rates and thus comparatively cheap loans contributed to private and public debt
ratios rising to high levels in many European countries.?* The coronavirus pandemic inten-
sified this trend further. There has been a sharp rise in asset prices, especially in residen-
tial and commercial real estate prices.?* In September 2022, the European Systemic Risk
Board (ESRB) issued a warning on vulnerabilities in the euro area, highlighting risks stem-
ming from commercial real estate and high government debt.?> Despite their differences,
euro area Member States also face similar levels of vulnerability to the energy crisis and
tightening financial conditions.

High debt levels and rising interest rates increase debtors’ financial burden, espe-
cially when the economic outlook is deteriorating. Non-financial sector debt has risen
significantly in the euro area since 2019. Although debt is distributed differently across
sectors in euro area countries, government debt in particular has grown over the course

23 See Bank for International Settlements (2022b).

24 For instance, the European Systemic Risk Board (ESRB) notes that house prices have continued to rise, primarily in those
countries that were issued with warnings and recommendations on account of high house prices back in 2019. See Euro-
pean Systemic Risk Board (2022a).

25 See European Systemic Risk Board (2022b).
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of the coronavirus pandemic (see Chart 2.1.7). However, high private sector debt levels
can also have a negative impact on a country’s growth and financial stability.?6

Indebtedness in selected euro area countries by sector Chart 2.1.7
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The high level of government debt in the euro area represents a material vulner-
ability to interest rate rises. Many countries have used the prolonged period of low
interest rates to borrow on favourable terms. In this context, some Member States have
increased the average residual maturity of their government debt since the end of 2017,
meaning financing costs will tend to adjust more slowly in the event of an interest rate
rise. However, in large euro area countries, up to one-quarter of outstanding government
bonds will reach maturity by the end of 2023. These government bonds will probably have
to be refinanced at significantly higher costs. Risk premia on government bonds issued by
highly indebted euro area countries increased in mid-2022.27 A considerable share of euro
area government bonds is now on central banks’ balance sheets, making them vulnerable
to write-downs. Asset purchases are accompanied by an expansion in financial institu-
tions’ deposits at central banks, which are subject to a short-term interest rate, and thus
a higher risk of loss. This significantly increases the risk of loss in the event of interest rate
hikes.?8

The risk of contagion effects between euro area Member States is generally high
due to their close economic, political and financial ties. This is primarily an issue if the
financial system and the government budget are closely interlinked in countries with high
levels of government debt, such as via guarantees or large holdings of domestic govern-

26 See Bank for International Settlements (2022b). The negative effects of high levels of private and public sector debt dur-
ing periods of stress can also be mutually reinforcing. See Moreno Badia et al. (2022).

27 See Deutsche Bundesbank (2022f).

28 See Deutsche Bundesbank (2022f).
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ment bonds. As a result, government turmoil or disruptions in the financial system can
quickly spread to other sectors and other countries.??

Several countries have already taken extensive measures this year to address the
increase in vulnerabilities. Macroprudential measures have been taken in many coun-
tries to preserve or further enhance the resilience of their financial systems (see the sec-
tion entitled “Overall assessment and implications for macroprudential policy” on
pp. 77 ff.). In its warning, the ESRB called on all actors in the European financial system
to prepare for adverse scenarios and to preserve and further enhance resilience in the
financial sector. The fiscal support measures help to limit vulnerabilities. Should any disor-
derly market developments pose a serious threat to the uniform transmission of monet-
ary policy in the euro area, they can be countered by the Eurosystem’s new Transmission
Protection Instrument (TPI).3°

I Situation in the corporate sector

The outlook for the German corporate sector has deteriorated. Companies’ leverage
has grown in recent years, leaving them more vulnerable to unfavourable macroeconomic
developments. The economic outlook for Germany for the next year has deteriorated sig-
nificantly.3' Higher energy and commaodity prices as well as supply bottlenecks are mak-
ing production more expensive. European businesses have been hit harder by higher
energy costs, for instance for gas, than competitors in other economic regions (see Chart
2.1.8). This could lower the profitability of energy-intensive German enterprises, as these
companies face international competition and can therefore pass through only some of
the higher energy costs to their customers. Moreover, many enterprises are likely to
increasingly feel the effects of tighter financing conditions. Over the next few years, the
currently still very low number of corporate insolvencies is therefore likely to rise. Distress
and defaults in the corporate sector are reflected in impairment losses and write-downs
on loans and securities in the financial system.

29 See Deutsche Bundesbank (2022d).

30 The ECB Governing Council approved the establishment of the Transmission Protection Instrument (TPI) on 21 July 2022.
The TPl is intended to support the effective transmission of monetary policy and ensure the singleness of monetary policy.
Under the TPI, the Eurosystem will, subject to certain conditions, be able to make secondary market purchases of securities
issued in Member States experiencing a deterioration in financing conditions not warranted by country-specific fundamen-
tals. Before the TPl is activated, the ECB Governing Council will, amongst other things, consider a cumulative list of criteria
to assess whether the jurisdictions in which the Eurosystem may conduct purchases under the TPI pursue sound and sus-
tainable fiscal and macroeconomic policies. See https://www.bundesbank.de/en/tasks/monetary-policy/outright-transactions/
transmission-protection-instrument-tpi--896158

31 See Deutsche Bundesbank (2022e).
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Higher costs and debt weighing
on the corporate sector

In recent years, corporate debt levels have risen. After remaining relatively stable for
years and even falling slightly to 37% of GDP in 2014, the German corporate sector’s net
debt has been rising again since 2018. In the second quarter of 2022, it amounted to
51%.32 Developments in net debt were driven, first, by an extended period of low finan-
cing costs, which provided incentives to expand debt. Second, some firms had to take out
additional loans in order to bridge liquidity bottlenecks during the COVID-19 pandemic
and offset losses. Even if German firms’ debt is still fairly low by European standards, the
increase of 14 percentage points leaves them more vulnerable to adverse macroeconomic
developments.

Higher energy and commodity prices as well as supply chain problems are signifi-
cantly increasing production costs and weighing on the corporate sector. In the past,
only around 5% of German firms had significant energy costs in relation to output value.?
The sharp rise in energy prices naturally hits enterprises in energy-intensive industries espe-
cially hard (see Chart 2.1.9).34 However, high energy prices can also take a — sometimes
heavy — toll on enterprises from sectors with low or medium energy intensity, or are

32 Data source: Financial accounts.

33 Output value is measured as the value of all goods and services produced in a sector.

34 A sector’s energy intensity is measured on the basis of energy consumption in 2018 (in terajoules) in relation to gross
value added (in € million) in the same year. Sectors with a ratio larger than 5 are classified as energy intensive or as sectors
with high energy intensity. Sectors with a ratio between 1 and 5 are classed as sectors with medium energy intensity, and
sectors with a ratio smaller than 1 are classified as sectors with low energy intensity.
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Energy costs and macroeconomic significance of the sectors Chart 2.1.9
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already doing so: both directly through the rise in energy prices and indirectly through
higher prices for intermediate products. In addition, higher prices for other commodities
and supply chain bottlenecks are hurting firms, although the latter have eased somewhat
recently.

Unless enterprises can pass through their higher costs to customers by raising their
prices, their profit margin will tend to shrink. The energy price shock is hitting Euro-
pean firms harder than competitors in other economic regions. A significant proportion
of German enterprises are pessimistic about their future profit margins. According to a
survey conducted as part of the Bundesbank Online Panel — Firms (BOP-F), around 30%
of firms expect production costs to rise more rapidly than sales prices up to the end of
March 2023.3> Among firms where energy makes up a comparatively large share of costs,
this percentage even comes close to 45% (see Chart 2.1.10). Firms that had already seen
a sharp rise in production costs in 2021 feature prominently among those expecting high
costs and a likely decline in profit margins.?® The corporate insolvency rate, which is cur-
rently still very low, could therefore rise. Unless firms are able to absorb the additional
costs through cost savings or government grants, this will likely tend to hit energy-inten-
sive firms and those with low pricing power.

35 Results of the Bundesbank Online Panel — Firms (BOP-F). As part of the BOP-F, the Bundesbank surveys a representative
sample of firms on their situation, assessments and expectations. However, the data do not allow any conclusions to be
drawn regarding the extent to which the pessimistic expectations stem from current developments, the effects of the
COVID-19 pandemic or structural factors.

36 63% of firms expecting margin pressure stated that they were already struggling with margin pressure in 2021. Among
firms that expect no margin pressure, by contrast, this share is 26%. Data from sub-sample based on weighted quarterly
data.

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 29



Debt, interest expenditure and earnings expectations Chart 2.1.10
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Credit supply stable while nominal financing
costs are on the rise

Nominal financing costs have risen perceptibly since the autumn of 2021. By the
beginning of November 2022, risk premia on bonds had roughly doubled in Europe, for
firms with strong and weak credit ratings alike. Risk premia are significantly higher than
the long-term median values and the very tight premia of recent years. In loan financing,
which is more important for German firms, interest rates for new business also rose.
Depending on the maturity and amount of the loan, interest rates went up by between
80 and 190 basis points (see Chart 2.1.11). However, real interest rates remain very low.
Almost half of all bank loans to enterprises will either mature in the next two years and
probably need to be renewed or they have variable interest rates.3” A significant propor-
tion of firms could then face higher nominal financing costs and, depending on how infla-
tion develops, also higher real costs. In the long term, almost all German firms could be

37 Interest rates on medium and long-term loans can likewise sometimes be adjusted during a loan’s life. For example, cur-
rently 16% of loans with an original maturity of more than two years allow interest rates to be adjusted over the next 24
months, although their residual maturity is still at least two years. Data source: MFI interest rate statistics.
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Interest rates on loans to enterprises’ Chart 2.1.11
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confronted with higher financing costs. In 2020, German firms’ average interest expend-
iture amounted to just 2.5% of their liabilities, as compared to 3.6% in the decade pre-
ceding the Global Financial Crisis.3® Firms with a weak credit rating, in particular, would
likely face markedly higher financing costs. Loans to this group of companies feature rela-
tively prominently in banks’ loan portfolios (see the section entitled “Default risk for loans
to enterprises could increase significantly” on pp. 52 ff.).

In the year to date, the German banking system has issued a large volume of loans
to enterprises. In June 2022, the volume of new business reached its highest level since
the time series was introduced in 2003, and it was still very high in September.3® New
lending to enterprises from energy-intensive sectors rose particularly sharply. It doubled in
the spring of 2022 compared with the previous year and, in July, was still slightly above
the average for the previous year.4° Overall, the high uncertainty and higher cost of energy,
commodities and intermediate goods are contributing to an increased demand for liquid
funds and short-term financing. Moreover, one-off factors such as government assistance
programmes, e.g. promotional loans from the KfW Group to energy suppliers, are likely
to have been one factor driving comparatively high new lending. Finally, the fact that the
real interest rate remains low at present may also still be buoying demand for loans. By
contrast, the gloomier economic outlook could be having a dampening effect on demand.

Access to loans for the corporate sector appears to be largely stable. New lending
suggests that firms" access to credit is not being curtailed. The results of the Bundesbank
Online Panel — Firms survey corroborate this assessment. For example, banks appear to
have rejected roughly the same percentage of loan applications in 2022 as in 2021. How-

38 Data source: Financial statement statistics (extrapolated results), December 2021.
39 Data source: MFI interest rate statistics.
40 Data source: AnaCredit.
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ever, some of the loans were granted subject to tighter terms and conditions. The Euro-
system'’s quarterly Bank Lending Survey (BLS) does indicate that banks tightened their
lending standards in the third quarter of 2022. The key reason for this is that banks expect
higher default risk in the corporate sector. However, banks’ capital and liquidity situation
was only a minor factor, according to the survey.

Insolvency risk heightened over the medium
term

More corporate insolvencies are likely in the coming years. Since the autumn of 2021,
the number of corporate insolvencies in Germany has risen slightly (see Chart 2.1.12).4" In
a long-term comparison, however, it is still very low across sectors and firm sizes. The low
insolvency figures reflect firms’ risk measures, which can be derived from fundamentals.
In 2020, the majority of enterprises were on a sound footing as measured by their debt
overhang ratio or their interest coverage ratio. This was true of both energy-intensive firms
and non-energy-intensive ones (see Chart 2.1.10 on p. 30). The massively increased pro-
duction costs are only reflected in balance sheet data with a time lag. They do, however,
directly raise default risk — not only for energy-intensive enterprises, but also for other
enterprises whose costs have risen sharply and whose scope for price setting is limited.
Over the next few years, the slowdown in aggregate demand and potentially higher financing

Corporate insolvencies in Germany Chart 2.1.12
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41 This increase is probably partly attributable to the fact that many of the assistance programmes set up in response to
the COVID-19 pandemic have expired and the obligation to file for insolvency has been back in force, with just a few excep-
tions, since May 2021. The suspension of the obligation to file for insolvency had previously helped keep the number of
corporate insolvencies very low — despite considerably higher credit risk.
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costs could, moreover, weigh on many businesses. Going forward, therefore, lenders will
likely have to recognise more impairment losses and write-downs.#? The gloomier outlook
will probably also have a negative impact on the commercial real estate sector (see the
chapter entitled “Commercial real estate and the German financial system” on pp. 97 ff.).

In the medium to long term, structural change in the German economy might also
contribute to higher loan losses. Climate change, digitalisation, a relocation of supply
chains and demographic trends are all leading to shifts in the production process, which
also impact the financial system.** The current energy crisis is accelerating structural
change. As a result, assets are losing value. For example, measures to combat climate
change, such as higher carbon prices, are gradually eroding the importance of carbon-
intensive industries. Structural change may mean that some business models are no longer
profitable. To avoid impeding structural change, it is important that lenders do not renew
loans to enterprises without a sustainable business model and, if necessary, accept losses.
At the same time, there is a risk that lenders could incur losses if they have underestimated
the risks associated with structural change in the past and have not priced them appro-
priately.

I Situation in the household sector

High inflation reduces households’ purchasing power and makes them more vul-
nerable to future shocks. The significantly increased cost of living is limiting the finan-
cial scope of households to repay debt or build up financial buffers (see the box entitled
“Impact of the higher cost of living and interest rates on the vulnerability of households
in Germany” on pp. 35ff.). Both of these effects lower the resilience of borrowing house-
holds to shocks and tend to make them more likely to default. Owing to long interest rate
fixation periods on loans for house purchase, households’ exposure to interest rate risk is
limited in the short to medium term. However, this interest rate risk is present within the
banking system (see the section entitled “Risk situation of the German banking system”
on pp. 45ff.). In the first half of 2022, developments in the residential real estate market
remained dynamic and overvaluations continued to increase. The vulnerabilities that had
already existed are thus still high. In order to address systemic risk stemming from hous-
ing loans in a targeted way, a sectoral systemic risk buffer (sSyRB) of 2% was set for expos-
ures secured by residential property as part of the package of macroprudential measures
in January 2022 (see the section entitled “Overall assessment and implications for macro-

42 See Bank for International Settlements (2022a), pp. 19 ff.
43 For more on the risks climate change poses to financial stability, see Deutsche Bundesbank (2021), pp. 81ff.
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prudential policy” on pp. 77 ff.).44 The situation changed considerably as the year pro-
gressed. Amid sharply increased lending rates and the higher cost of living, in particular,
there are signs that demand for housing loans and thus loan growth is weakening. Much
the same applies to house prices. If, however, income-based credit risk indicators should
deteriorate owing to higher financing costs for households, vulnerabilities from new lend-
ing business could continue to build up. From a financial stability perspective, it is there-
fore important that lenders ensure that the debt sustainability of borrowers is sound when
issuing new housing loans.

Household debt continued to mount

Debt sustainability in the household sector is good, even though it has worsened
in the current and previous year. Aggregate debt relative to disposable income is fairly
moderate from a longer-term perspective (see Chart 2.1.13).#> However, it has gradually
increased since 2018, as loans saw more dynamic growth than household income. As a
result, households’ ability to service their debt using disposable income has tended to
deteriorate. High inflation poses a challenge for households.

Household debt in Germany’ Chart2.1.13
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This is because the loss of purchasing power associated with inflation has led to a signifi-
cant decline in real incomes over the course of the year so far. If the inflation-related losses
are not compensated for by corresponding wage increases, households will have less

44 |n contrast to the sSyRB, systemic risk buffer (SyRB) is the general term used if the buffer is not targeted at sector-specific
risk exposures and subsets, but is instead set for all domestic or foreign risk exposures. The SyRB or sSyRB can be deployed
to address risks that are not already adequately covered by other macroprudential measures, such as the buffer for global
or other systemically important institutions (G-SII or O-SII buffers).

45 The debt ratio does not appear exceptionally high compared to other euro area countries, either. See https://sdw.ecb.
europa.eu/reports.do?node=1000004962
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Impact of the higher cost of living and
interest rates on the vulnerability
of households in Germany

The rising cost of living and higher lending rates are currently posing chal-
lenges for households in Germany. The cost of living in Germany has gone up
significantly since the middle of 2021 due, in particular, to the sharp increase in
energy and food prices. As a result, households have less disposable income to ser-
vice their debts (see the section entitled “Situation in the household sector” on
pp. 33 ff.). Owing to the sharply increased interest rates since the start of the year,
households with outstanding loans might also be faced with higher debt servicing
costs.

Households could limit their consumption due to higher expenditure. If dis-
posable income falls, households tend to mainly consume less and carry on ser-
vicing their debts." However, the more households restrict their consumption, the
more this could dampen aggregate demand and slow economic activity. If eco-
nomic conditions were to subsequently deteriorate further — in the form of higher
unemployment, for example — this could have a negative impact on financial sta-
bility. This is because, should indebted households not be in a position to continue
servicing their loans, it would result in an increase in credit losses. Instead of limit-
ing their consumption, households could respond to additional burdens by saving
less. This would cause their financial wealth to accumulate more slowly, or even
decline, with a subsequent decrease in their financial buffers, and thus their resili-
ence to adverse shocks.

The higher cost of living leaves households with less financial headroom,
affecting households with lower incomes, in particular. Households with lower
incomes spend a larger share of their income on basic needs such as energy, food,
mobility and housing costs. According to the Bundesbank’s survey on household
expectations (Bundesbank Online Panel — Households, BOP-HH), households with
a monthly income of less than €2,500 use 90% of this on average to finance basic
needs (see the chart). Households with an income of more than €4,000, mean-
while, spend no more than just over one-third of their income on basic needs. Rises

1 See Elul et al. (2010) and Garriga and Hedlund (2020).
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in the prices of goods and services for basic needs therefore hit low-income house-
holds particularly hard.? By contrast, households with higher incomes have a higher
savings rate and larger financial reserves and thus tend to be able to reduce the
amount they save and draw on savings without having to reduce their consump-
tion. As the income groups in the sample are similar in size, the rise in inflation is
likely, on the whole, to substantially reduce household savings and consumption.3

The risk of credit losses is limited in the short term, but the household sector
has become more vulnerable. Loans for house purchase account for a large part
of household debt in Germany. However, low-income households, particularly hard
hit by price increases, are less likely to own their own homes and thus have fewer
outstanding debts. Taken in isolation, the rise in inflation is therefore unlikely to lead
to a sharp increase in credit losses in the household sector in the short term. That
said, one in every two households owning residential property and with outstand-
ing debts has financial wealth of less than four months’ income (see the chart). It
is especially these households that are vulnerable to real income losses that reduce
their ability to continue to service their debt and make it more likely they will draw
on reserves.

The majority of households will initially be protected from an increase in lend-
ing rates owing to long interest rate fixation periods. Since the interest rate fix-

2 See European Central Bank (2022a).

3 See Deutsche Bundesbank (2022e).

4 In the sample, debt-free and indebted renters account for around 14% and 27% of the group, respectively, and
indebted homeowners for just under 34%.
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ation periods are usually long in Germany, higher lending rates will only marginally
increase households’ debt service ratios in the short term.> Interest rate conditions
for the households concerned will not be adjusted until the interest rate fixation
period expires, which means a large proportion of indebted households will not be
directly affected by rising interest rates in the short term. Only a small proportion
of these households therefore have to make short-term adjustments to their con-
sumption or savings rate in response to a higher interest burden.

5 The average aggregate debt service ratio will also rise only marginally as a result of higher interest rates. See
Deutsche Bundesbank (2022b).
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financial scope to repay debt in the future. One risk-mitigating factor in this context is that
a large percentage of housing loans were granted to households with relatively high
incomes and wealth. Such households are likely to be in a better financial position to ini-
tially cope with the current rise in inflation than lower-income households. But even for
high-income households, the loss of real wages is making it more difficult to build up the
financial assets that can help cushion shocks. Should there be a deterioration in the Ger-
man labour market, which is currently in a stable condition, credit risk is also likely to
mount in the household sector. Unlike the higher cost of living, only some households
would be affected by unemployment, but for those households the loss of income would
be significantly higher. As residential property and housing loans account for the bulk of
household wealth and debt, vulnerabilities in the household sector are closely linked to
developments in the housing market.

Upturn in the housing market is tailing off

The upturn in prices in the residential real estate market, which has been ongoing
since 2010, initially continued until mid-2022. Demand for residential real estate was
robust going into 2022. However, it was slowed inter alia by the income trend, which was
partly weak and uncertain, and by the sharply increased interest rates since the beginning
of 2022.4¢ In addition, shortages of building materials have hindered an expansion of the
housing supply since 2021.47 Overall, house prices rose by an average of 11.5% in 2021,
according to the Federal Statistical Office’s house price index, compared with 7.8% in
2020 (see Chart 2.1.14). Year-on-year price growth climbed to 11.6% in the first quarter
of 2022, before dropping to 10.2% in the second quarter.*® Price increases in more rural
regions were roughly as strong as those in urban regions. Amid this strong price growth,
overvaluations in the housing market have increased. In 2021, these ranged between 15%
and 40% both in cities and towns and in Germany as a whole.*

There are initial indications of a slowdown in house price dynamics. In addition to
the higher lending rates, households’ loss of purchasing power due to high inflation is
likely to be weakening demand for residential property.>® Data from real estate platforms
were already signalling waning momentum towards mid-2022. Asking prices stagnated

46 For developments in the German residential real estate market in 2021, see Deutsche Bundesbank (2022a).

47 In 2022 to date, an unusually large number of construction projects have been cancelled, making the future supply scar-
cer. See ifo Institute (2022).

48 Similar tendencies are shown, for example, by the price index for owner-occupied housing compiled by the Association
of German Pfandbrief Banks.

49 The fundamental property price is estimated on the basis of an econometric model and depends on socio-demographic
and economic explanatory factors. See Kajuth et al. (2016).

50 The expected relationship between real property prices and real income is consistent with empirical studies of the Ger-
man housing market. See Deutsche Bundesbank (2020b) and Kajuth (2021).
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Residential property prices in Germany Chart 2.1.14
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or fell slightly.>* Near-time price indices for the third quarter of 2022 also suggest that
nominal house prices could decline.>? According to the results of the Bundesbank Online
Panel — Households (BOP-HH) survey, households recently expected significantly weaker
price growth for residential real estate over the next twelve months.>3 In September, about
20% of households were expecting property prices to fall, compared with less than 2%
at the beginning of the year. If property prices were to fall, the value of the collateral used
to secure real estate loans would also drop. Potential future defaults on loans would then
entail commensurate higher losses for lenders.

A slowdown in housing loan growth is already evident in the second half of 2022,
after the upward trend had initially continued in the first half of the year despite
higher interest rates. The average interest rate on new housing loans increased from
around 1.3% at the end of 2021 to just over 3% in September 2022. In conjunction with
further increases in house prices and reduced real income, credit-financed real estate pur-
chases are thus less affordable for many households. While demand for residential prop-
erty and for loans was still moving in a generally positive direction in 2021, higher inter-
est rates saw that trend reverse in the first half of 2022. In this context, survey data from
German banks indicate that loan demand has declined markedly since the beginning of
the year. Another survey among households shows, moreover, that intentions to purchase
housing have tended to decrease over the course of 2022 so far (see Chart 2.1.15). Against
this backdrop, new lending business recently saw a distinct contraction and was about

51 Data are based on advertised offers for July 2022. See https://www.immobilienscout24.de/unternehmen/news-medien/
news/default-title/preis-update/. Transaction prices respond to shocks only after a delay. See de Wit et al. (2013) and Hort
(2000).

52 According to the Hypoport overall index, house prices dropped marginally between the second and third quarters of
2022, while data from the Association of German Pfandbrief Banks show that prices for owner-occupied housing were vir-
tually stagnant. The year-on-year growth rate of prices was still clearly in positive territory, however.

53 See https://www.bundesbank.de/en/bundesbank/research/survey-on-consumer-expectations/survey-on-consumer-
expectations-848330 for more information on the survey.
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20% lower in the third quarter of 2022 than in the same quarter of the previous year. At
the end of the third quarter of 2022, the annual growth rate for the stock of loans to
households for house purchase stood at 6.4%, following on from 6.9% in the previous
quarter. The rate had been 7.1% at the end of 2021. The growth rate may have developed
in this way partly because households brought forward real estate financing in the first
half of the year in anticipation of further interest rate rises.

Income-based indicators to assess lending
standards could deteriorate

The agreed credit terms and conditions for new housing loans have become tighter
in part since 2020. According to the results of the Eurosystem’s Bank Lending Survey
(BLS), German institutions eased credit standards for loans for house purchase over mul-
tiple years prior to 2020. Since then, standards have been tightened again. For example,
in the second and third quarters of 2022, the surveyed banks made their credit standards
tighter than at any point in time since the introduction of the BLS in 2003. Data from a
credit broker indicate furthermore that, for new lending, the average loan-to-value (LTV)
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ratio fell from 83% in 2019 to 76% in the first half of 2022 (see Chart 2.1.16). As part of
this, the share of loans with a high LTV, i.e. above 100%, also declined. This was partly
driven by the fact that, when negotiating loans, more capital was required by lenders and
contributed by borrowers. When it comes to borrowers, this can be explained by the fact
that residential real estate loans were increasingly taken out by households with higher
incomes.>* These households generally also have greater wealth and can therefore con-
tribute more equity when taking out a loan. Additionally, the higher share of equity is
probably also the outcome of the incentive effect of higher interest rates. For households,
it is worth contributing more equity — if available — in order to reduce the interest burden.
From a financial stability perspective, the higher equity share should be viewed positively
because the lower the LTV, the smaller the potential loss for lenders. The greater use of
equity also played a part in the debt-to-income (DTI) ratio of new borrowers falling again
slightly in the first half of 2022, for the first time since the start of the upswing in the
housing market.>

Income-based risk indicators in new residential real estate financing have tended
to deteriorate. A key indicator when assessing borrowers’ default risk is the debt-service-
to-income (DSTI) ratio. The higher the ratio of monthly debt service to income, the more
likely it is that borrowers will face difficulties if, for example, inflation increases the cost
of living, the interest rate fixation period expires or income shrinks. Owing to the lower
lending rates, the average DSTI ratio declined over the past few years despite higher loan
amounts. In the first half of 2022, however, financing costs increased considerably. At the
same time, purchase prices and loan volumes remained high. This caused the average DSTI

Lending standards for new loans for house purchase in Germany Chart 2.1.16
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54 See Association of German Pfandbrief Banks (vdp) (2021).
55 According to data from Interhyp Group, the average debt-to-income (DTl) ratio of new borrowers decreased from 6.9
in the second half of 2021 to 6.8 in the first half of 2022.
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ratio to climb from 28% in the first half of 2020 to 31% in the first half of 2022. In par-
ticular, there was an increase in the share of new loans with a high DSTI ratio, i.e. above
40% (see Chart 2.1.16). On account of higher financing costs, borrowers have also reduced
the repayment rates of their loans, which dampened the increase in the DSTI ratio. Given
the current environment of higher interest rates and muted income growth, there is a risk
that borrowing households’ debt servicing capacity will come under pressure. As a result,
lenders could further ease income-based lending standards for new loans in order to sup-
port lending, and thus their interest income, from the supply side. This is because, unlike
the voluntary decision on the share of equity to contribute when taking out a loan — pro-
vided households have a sufficiently large amount of equity — borrowers have fewer
options to increase their income in the short term as a way of securing better terms and
conditions or even obtaining a loan at all.

Long interest rate fixation periods limit households’ interest rate risk in the short
and medium term, but burdens could increase once those periods expire. Once the
interest rate fixation period expires, loans have to be refinanced at the interest rates
applicable at the time. Model calculations show that an increase in lending rates for hous-
ing loans to 3% — the average figure in September 2022 — would affect housing loans
granted in the past few years to different degrees.>® Older loan vintages would be only
minimally affected by the interest rate rise (see Chart 2.1.17), seeing as loans for house
purchase were still being granted at relatively high interest rates prior to 2019. On top of
this, larger portions of the loan principals have already been repaid for older loan vintages.
For loan vintages up to 2014, the average loan-service-to-income (LSTI) ratio could even
decrease, because interest rates were above 3% at that time. Even for housing loans
granted in 2017 and 2018, the average notional LSTI ratio would only increase by less than
4 percentage points to just under 27%. By contrast, for newer loans granted from 2019
onwards and thus when interest rates were at their lowest, an interest rate rise could sig-
nificantly increase the burden on borrowers. However, this risk is limited by the long inter-
est rate fixation periods. In the recent past, housing loans with an interest rate fixation
period longer than five years accounted for more than 80% of new lending business.
Thus, loans granted from 2019 onwards only make up a share of just over 22% of the
loans that have to be refinanced in 2023 (see Chart 2.1.17). However, when the interest
rate fixation period expires and loans granted when interest rates were at their lowest
increasingly come up for refinancing, there is a risk that the credit burden on the house-
holds affected will increase.

56 For each loan vintage, the credit volume outstanding in 2023 and with an interest rate fixation period that expires in
that year is approximated. In addition, for these loans that are up for renegotiation, the loan service is calculated after
adjustment of the lending rate. The calculations are based on aggregated data from studies on the structures of residen-
tial real estate financing by the Association of German Pfandbrief Banks.
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Short-term interest rate risk of loans for house purchase: Chart 2.1.17
model calculations for 2023
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To be better able to act in future, macroprudential policymakers in Germany should
additionally be given income-based instruments. On the whole, there is no sign that
credit standards for new housing loans are being eased substantially at present. If the
standards were to be eased and this should give rise to risks to financial stability, so far
only two instruments are available in Germany to counter these risks. At present, BaFin
can set an LTV limit and an amortisation requirement, for example in the form of a max-
imum repayment period. However, BaFin has not yet been authorised to impose limits on
the DTI or DSTI ratios. In order for potential risks to financial stability posed by high levels
of debt to be addressed in a targeted way, legal conditions should be created allowing
such instruments to be used by macroprudential supervisors.
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VULNERABILITIES AND
RESILIENCE IN THE
GERMAN FINANCIAL
SYSTEM

The changed macro-financial setting is having a considerable impact on the Ger-
man financial system. High rates of inflation, rising interest rates, subdued growth pro-
spects and elevated downside risk are in some cases being reflected directly in the value
losses recorded on the balance sheets of financial intermediaries. In other cases, these
changes are having an indirect effect, such as through higher capital requirements. Macro-
financial developments are affecting existing vulnerabilities in the financial system that had
been building up in an environment of low interest rates and low inflation since the Global
Financial Crisis of 2007-08. Abrupt rises in interest rates or an economic slump — off the
back of a further escalation of the energy crisis, for example — could expose existing vul-
nerabilities in the German financial system. However, rising interest rates are also associ-
ated with positive effects in the medium term, such as growth in net interest income at
banks.

Significant risk arises from exposures to corporates. Firms’ leverage has grown in
recent years, which has made them more vulnerable to adverse macroeconomic develop-
ments. Higher energy and commaodity prices as well as supply bottlenecks are making pro-
duction more expensive. Imbalances and defaults in the corporate sector would be
reflected in loss allowances and write-downs on loans and securities in the financial sys-
tem. These value adjustments might be stronger than in previous economic downturns as
market participants may have underestimated default risk in recent years. For example,
the number of insolvencies did not increase during the Global Financial Crisis nor more
recently during the COVID-19 pandemic thanks to extensive support measures. The sus-
pension of the obligation to file for insolvency is also likely to have played a role in this
regard. Low risk premia on bonds and loans as well as low risk provisioning at banks could
be a reflection of an overly optimistic assessment of credit risk. This was one of the rea-
sons why the Federal Financial Supervisory Authority (BaFin) adopted a package of macro-
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prudential measures at the beginning of 2022 in order to strengthen the resilience of the
financial system (see the box entitled “Impact of the macroprudential measures” on
pp. 58 ff.).>

In addition, the risks from residential real estate loans have increased. High inflation
reduces households’ disposable income and limits their financial leeway to repay debt.
This increases the probability of default (PD) on loans granted to households and may
result in higher loss allowances for banks amidst adverse developments. However, the
potential losses are mitigated by the fact that banks can liquidate the real estate in the
event of a credit default.

The rise in interest rates in 2022 had already prompted numerous significant cor-
rections in the financial markets and thus led to changes in the value of investments
held by financial intermediaries. This particularly affected small and medium-sized banks
holding large bond portfolios to manage their cash flows as part of their liquidity man-
agement and as a reserve for unexpected deposit outflows, but big banks also suffered
significant losses. Investment funds saw the negative consequences of an investment
strategy that had expanded the share of long-term investments in recent years. Insurers
recorded losses primarily in their bond portfolios owing to the rise in risk premia.

Risk situation of the German banking
system

Banks’ aggregate tier 1 capital ratio has fallen somewhat since mid-2021. The decline
in the tier 1 capital ratio, i.e. the ratio of tier 1 capital to risk-weighted assets, is mainly
due to stronger credit growth and not to an increase in the risk weights. Consequently,
the unweighted capital ratio, i.e. tier 1 capital relative to total assets, has also narrowed.
Up to the third quarter of 2022, the change in the macroeconomic environment has not
yet had a significant negative impact on banks’ capitalisation. At the end of the second
quarter, the tier 1 capital ratio of savings banks and credit cooperatives stood at just under
15.2% (see Chart 2.2.1), and for the large, systemically important banks, this ratio stood
at 17.1%. However, credit risk and therefore banks’ total exposure may have been under-
estimated in recent years owing to the growth phase of the financial cycle.>®

57 See Federal Financial Supervisory Authority (2022).
58 See Deutsche Bundesbank (2021).
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The deteriorating macroeconomic environment harbours considerable risks for the

German banking system. Some of these risks may materialise in the short term, whilst

others could have a more medium-term horizon (see Table 2.2.1). For example, sharp

interest rate hikes often lead to direct losses in banks’ bond portfolios, which reduces cap-

ital if the losses are not offset by other profits. In addition, this loss in value can impair
secured refinancing, as the value of the securities used or available for collateral also

declines. In the short term, interest business also generally suffers when rapidly rising inter-

Transmission channels of interest rate hikes and economic downturns

on bank balance sheets

Assets
Loans

— Higher loss allowances in the event of an interest rate hike/
economic downturn: short to medium-term

— Higher income in new business in the event of an interest rate
hike

Securities

— Valuation losses in the event of an interest rate hike: short-term

Deutsche Bundesbank
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Table 2.2.

Liabilities
Liabilities
— Higher cost of refinancing in the event of an interest rate hike

— Higher liquidity risk/margin requirement for secured financing
in the event of an interest rate hike

Equity

— Higher capital requirements in the event of an interest rate
hike/economic downturn

1
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est rates make banks’ funding more expensive. In the medium term, however, the posi-
tive effects arising from interest income in lending are likely to dominate. The changed
macroeconomic environment will probably have a significant impact on lending in the
medium term as well. It can be expected, for example, that loan loss ratios will rise mark-
edly from their currently very low level. This is especially true of loans to enterprises, which
in the past had benefited greatly from low interest rates and a favourable economic envir-
onment up to the pandemic (see the section entitled “Default risk for loans to enterprises
could increase significantly” on pp. 52 ff.). Particularly strong effects are also likely to be
seen on loans to enterprises in the energy-intensive sectors. Capital requirements will
probably rise at the same time, especially for big banks. These institutions mainly use their
own risk models to calculate their capital requirements (internal ratings-based approach,
IRBA). The requirements are relatively sensitive to changes in economic activity.

In the short term, the changed environment
will have a significant impact on the banking
system

The rise in interest rates already led to considerable valuation losses in banks’ secur-
ities portfolios in the first half of the year. For savings banks and credit cooperatives,
write-downs on securities amounted to €12.3 billion (see Chart 2.2.2), corresponding to
around 5.6% of common equity tier 1 (CET1) capital. Hidden valuation reserves prevented
significantly higher losses.>® For example, the hidden valuation reserves for securities held
by savings banks and credit cooperatives declined by €21.8 billion in the first half of the
year. As a result, banks on aggregate do not have any more hidden reserves available for
the time being, which is why further losses in value would lead directly to corresponding
write-downs and losses. However, small and medium-sized banks often hold securities to
maturity. Since bonds are repaid at par at maturity, market value losses are offset by cor-
responding valuation gains at that point, if not before. In the meantime, however, the loss
in value reduces banks" capital and with it their ability to absorb further losses from, say,
lending business. For the large, systemically important banks, market price declines also
resulted in considerable losses, albeit to a much lesser extent than for savings banks and
credit cooperatives. In the first half of the year, they amounted to €7.9 billion, or 3.7% of
CET1 capital. Losses were therefore lower because, inter alia, these banks more frequently
undertake hedging transactions and some even made a profit in trading business.

59 According to the German Commercial Code (Handelsgesetzbuch), valuation reserves arise when securities are not rec-
ognised at their respective market prices but at a lower value in the balance sheet. Hidden reserves and changes to them
do not need to be reported separately in the balance sheet or the profit and loss account.
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Profit and loss of selected categories of banks in Germany Chart 2.2.2
due to market price changes
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By contrast, banks’ secured funding so far appears to have been scarcely affected
by an interest rate hike. In the case of secured funding, banks deposit collateral in the
form of liquid securities that their creditors can realise in the event of a bank default. Col-
lateral also plays a major role in derivatives trading. A rise in interest rates reduces the
value of this collateral and may require banks to offset the loss by topping it up. Liquid-
ity risk arises when banks find it difficult to submit additional collateral. Central bank refi-
nancing is particularly relevant for the banking system. At the end of 2021, around 83%
of the securities submitted to the Bundesbank — and thus available for collateralisation —
by large, systemically important banks were actually used for refinancing. For small and
medium-sized banks, the utilisation rate was significantly lower, at 72%. In a scenario in
which risk-free interest rates rise by 100 basis points, the aggregate utilisation rate would
increase marginally, but still remain well below the 100% threshold. In this scenario, some
of the banks would be underfunded, i.e. collateral utilisation would be above 100%, but
the overall shortfall would be minor. Obtaining funding in the interbank market is also
important, especially for large banks. For funding via repo transactions, the utilisation rate
is 33%. If interest rates were to rise, this would change only slightly.%° The potential mar-

60 A repurchase (repo) transaction is the purchase of an asset combined with an agreement to buy back the asset at a
later date. The assets involved in repurchase agreements are often securities. Economically speaking, a repo is a loan col-
lateralised by securities. The difference between the purchase and selling price of the asset is the lending rate that the lender
receives.
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gin calls for derivative positions also appear to account for only a small share of the cen-
tral bank balances of the banks concerned. Overall, a hike in interest rates appears to be
manageable in terms of the available collateral.

Despite the rise in market interest rates, liquidity levels remain comparatively high.
In order to service short-term, unexpected outflows of deposits, banks hold liquid secur-
ities, i.e. securities that can be realised quickly. High-quality fixed income bonds form a
large portion of these securities. Regulatory provisions also require banks to have a cer-
tain level of liquidity. For example, the liquidity coverage ratio (LCR), i.e. the ratio of liquid
assets to expected short-term liquidity outflows, must be at least 100%. For German
banks, this ratio is high, averaging 157% (see Chart 2.2.3).%" The systemic liquidity buffer
can be used to assess liquidity in a stress phase. This is calculated in a similar way to the
LCR, but takes into account additional stress assumptions. The systemic liquidity buffer,
too, provides little indication that the rise in interest rates this year has had a marked
impact on banks’ liquidity levels. The ratio is still at a relatively high level.

Liquidity in the German banking system in the event of an interest rate hike Chart 2.2.3
Liquid funds as a percentage of liquidity outflow, as of June 2022
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Risks from existing vulnerabilities could
materialise in the medium term

The German banking system has a high level of maturity transformation. Institutions
exposed themselves to elevated liquidity and interest rate risk through maturity transform-
ation. Institutions that conduct mainly traditional lending business, in particular, exhibit

61 Banks typically hold significantly more liquid assets than required in order to avoid falling below the regulatory thresh-
old of 100% for the LCR.
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above average maturity transformation levels. Positive maturity transformation means that
the interest rate fixation period on investments exceeds that of liabilities. Liquidity risk
could arise when deposits are withdrawn in unexpectedly large volumes and the bank in
question is struggling or unable to service the outflows. If liquid funds were insufficient,
the bank would be forced to refinance in some other way at higher costs or even to sell
some of its assets at potentially large markdowns. During the Global Financial Crisis in par-
ticular, such fire sales played a major role in escalating the crisis. Interest rate risk arises
from the fact that, owing to shorter fixed rate periods, rising interest rates are initially
reflected more strongly in interest expenditure than in income. This is particularly the case
for banks that refinance themselves in the market to a relatively large extent. By contrast,
banks holding large shares of customer deposits with interest rates that tend to be less
elastic are less affected.

Though maturity transformation declined slightly in the second quarter of 2022, it
remains at a high level across large parts of the banking system. Maturity transform-
ation can be approximated using the Basel interest rate coefficient. This is a key supervis-
ory measure of interest rate risk in the banking book.®? By changing the calculation for-
mula, it can be turned into the aggregate duration of net assets. The Basel interest rate
coefficient is comparatively high for savings banks and credit cooperatives owing to the
significance of lending business. It is significantly lower for large, systemically important
institutions (see Chart 2.2.4). Recently, the interest rate coefficient fell slightly. This could
be because the present values underlying the calculation of the Basel interest rate coeffi-
cient decrease when interest shocks have already occurred.

Interest rate risk in the German banking sector” Chart2.2.4
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* Present value loss on the banking book positions exposed to interest rate risk given an abrupt interest rate increase (200 basis points
across all maturities), in relation to own funds (weighted average). Based on the institutions' reports on the Basel interest rate coefficient.
1 Includes the 14 other systemically important institutions (O-Slls) in Germany.
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62 To calculate the Basel interest rate coefficient, banks establish the present value of their assets and liabilities and exam-
ine how it would change if the interest rate level rose abruptly by 200 basis points. This loss is expressed in relation to own
funds. The Basel interest rate coefficient also includes a cut in the interest rate level by 200 basis points, with the larger loss
in each of the scenarios being determinative. For most banks, the scenario with the rise in interest rates is the relevant one
(see Chart 2.2.4).
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Big banks may be underestimating their maturity transformation. Low Basel interest
rate coefficient values are often due to the fact that a long holding period is estimated
for customer deposits based on past experience. The estimated holding periods usually
differ from the contractual maturities. The range of estimated values is wide for large, sys-
temically important banks, spanning from one day to five years. The mean value for small
customers’ deposits is just over two years.®* The importance of the assumed maturities to
the size of the Basel interest rate coefficient can be assessed by assuming shorter matur-
ities for holding periods. For example, if it is assumed that, for all large banks for which
data are available, the maturities were consistently in line with the mean, the Basel inter-
est rate coefficient would be 10 percentage points higher on average for one-tenth of the
banks examined (see Chart 2.2.5). If the contractual holding period is assumed, this fig-
ure increases by a further 29 percentage points.

Interest rate risk” depending on various deposit maturities Chart2.2.5
of German SSM banks™
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* Present value loss on the banking book positions exposed to interest rate risk given an abrupt interest rate increase of 200 basis
points, in relation to own funds. ** Banks subject to the Single Supervisory Mechanism (SSM). The various deposits comprise deposits
from non-banks with an undetermined maturity denominated in euro. 1 Fixed values correspond to the maturity averages of the vari-
ous deposits, which are unweighted across banks. 2 Maturity of zero.
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The net interest income of big banks fell markedly in the first half of 2022, while
for small and medium-sized banks it showed signs of bottoming out. Big banks gen-
erally finance themselves via the market to a much greater extent than small and medium-
sized banks, which may have caused a much greater increase in their interest expenditure.
By contrast, small and medium-sized banks are mainly financed through customer deposits
and are therefore less affected by the rise in interest rates on the cost side. For these
banks, the protracted decline in the interest margin this year so far does not seem to have
continued (see Chart 2.2.6). Most banks benefit from an increase in interest rates in the
medium and long term. Empirically, the interest rate level and net interest income are posi-
tively correlated.® It is not yet clear whether current developments indicate a reversal of
trends.

63 No reporting data are available for small and medium-sized banks that conduct maturity transformation to a much
greater extent.
64 See Busch and Memmel (2017).
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Net interest income of selected categories of banks in Germany Chart 2.2.6
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In a supervisory stress test as at the reporting date at the end of 2021, the Bundesbank
and BaFin examined, amongst other things, how a sharp rise in the yield curve of up to
200 basis points would affect small and medium-sized banks in the coming years.®> In
some cases, this scenario has already occurred over the course of 2022, especially in the
area of short-term interest rates. As such, the institutions are expecting a significant
decline in net interest income in the first year. Banks estimate that, in the event of an inter-
est rate hike, net interest income would already be higher in the second year than in a
comparable scenario of unchanged interest rates.®® However, this scenario assumes a
shock in which interest rates rise abruptly and banks do not adjust their balance sheets.
In reality, interest rates often increase gradually and banks have the opportunity to react
to an interest rate hike and adjust their balance sheets accordingly.

Default risk for loans to enterprises could
increase significantly

A deterioration in the economic situation could lead to a significant rise in loan loss
allowances. Owing to an extremely low interest rate level until recently and a long eco-
nomic upswing that lasted until the coronavirus pandemic, loan loss allowances have
remained at very low levels. At the end of 2021, banks’ risk provisioning was not expected
to grow given the favourable economic outlook. The economic outlook has deteriorated
substantially since then, pushing up the risk of increased credit defaults significantly.

65 A total of six scenarios were examined. A severe interest rate scenario simulated a 200 basis point increase in the yield
curve. For more information on this stress test, see https://www.bundesbank.de/en/press/press-releases/results-of-the-2022-
Isi-stress-test-898038

66 Analyses based on balance sheet data and supervisory reports confirm this assessment.
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Nevertheless, the rise in credit risk has so far not been reflected in loss allowances (see
Chart 2.2.7). One reason for this may be that the impact of changes in the underlying
economic conditions is often only seen in credit defaults after a time lag.

Components of risk provisioning in German institutions' lending business Chart 2.2.7
As a percentage of gross lending
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credit risk) and non-performing (stage 3: credit-impaired).
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For loans to enterprises in particular, falling income and higher interest expenditure
may raise the risk of default. An economic downturn increases the risk that enterprises
will no longer be able to meet their payment obligations if their earnings fall. Rising inter-
est rates exacerbate this risk, as the interest burden grows. This elevates credit default risk.
In new lending business, higher default risk is normally reflected to an appropriate degree
in the risk premia for the lending rate. In the case of fixed interest loans that are already
in the portfolio, however, the higher default risk does not affect risk premia.®” This might
lead to losses in banks’ lending business, which may be more or less severe depending on
the severity of the downturn.

Relatively highly indebted enterprises make up a disproportionately large share of
the loan portfolios. These allocation risks are reflected in enterprises’ debt overhang ratio
and interest coverage ratio.®® At the end of 2021, loans to enterprises with an above aver-
age debt overhang ratio made up 73%, and those with a below average interest cover-
age ratio 70%, of banks’ credit portfolio (see Chart 2.2.8). Allocation risks may have even
increased since 2021 and may continue to rise going forward. Assuming a 200 basis point
increase in lending rates from 2021 onwards, the share of loans with a below average
interest coverage ratio would increase by just under 12 percentage points to 82%. Such
a scenario has already materialised in part as a result of the rise in interest rates in 2022.

67 In order to prepare for an unexpected default, banks hold a proportional amount of equity against the loans.

68 The debt overhang ratio corresponds to the debt-to-EBITDA (earnings before interest, taxes, depreciation and amort-
isation) ratio. The interest coverage ratio is EBITDA over interest expenditure. For more on allocation risk, according to which
banks’ loan portfolios contain a comparatively large number of loans with above average risks. See Bednarek (2021) and
Deutsche Bundesbank (2021).
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Allocation risk in German banks' domestic credit portfolio Chart2.2.8
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Notwithstanding the large share of loans to comparatively highly leveraged enterprises,
the share of enterprises with below average creditworthiness from the bank’s perspective
is small.®

Thus the share of loans with a relatively high probability of default was only 32%. The
share is unlikely to have changed significantly since 2021, as the probabilities of default
remained relatively stable. If the Altman Z-score is used to assess credit quality instead of
the probability of default calculated by banks, the share of loans to relatively risky enter-
prises is much higher, at 70%.7°

Losses could arise, in particular, on loans to energy-intensive enterprises. High
energy prices can weigh considerably on enterprises that cannot pass the higher costs
through to their customers. These firms may also be exposed to increased business risk in
connection with the structural change caused by climate change (see the box entitled
“Structural change and financial stability — challenges for macroprudential supervision” on
pp. 83 ff.). Energy-intensive enterprises do not have a higher leverage ratio than other

69 Banks’ credit assessment is reflected in the probability of default calculated by banks using their own internal proced-
ures.

70 The Altman Z-score is a procedure used to assess enterprises’ credit quality. It is calculated as a linear combination of
weighted balance sheet metrics. See Altman (1968).
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enterprises (see Chart 2.1.10 on p. 30). However, firms’ debt sustainability diminishes if
earnings decline over the long term. This would also entail increased credit default risks
for the banking system. Taken together, these enterprises account for only around 6% of
German banks’ corporate loans. And yet, along the value chains, there are many indirect
dependencies between German enterprises and energy price developments. It is difficult
to quantify the indirect risks to banks.

Energy suppliers are a special case. Overall, German banks’ credit claims on these enter-
prises account for only around 4.3% of loans to enterprises (see Chart 2.2.9). Credit
cooperatives are comparatively heavily exposed to credit risk from private energy suppliers.
Small and medium-sized banks are not more exposed to municipal energy suppliers than
large banks. Credit risk appears to be fairly moderate owing to the low importance in the
credit portfolio and fiscal support measures for energy suppliers.

On-balance-sheet credit claims on energy suppliers’ Chart 2.2.9
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Banks could indirectly experience losses from their role in energy exchanges. Sev-
eral banks are represented on European energy exchanges as clearing members. In this
function, they ensure that companies in the energy sector, in particular, have access to
central counterparties (CCPs) and thus to exchange trades. If a participant defaults during
the life of the transaction, such a clearing bank assumes the existing payment obligations
of the defaulted participant. Banks tap the deposited collateral. If it is not sufficient, they
must bear the additional losses themselves. As a result of energy price developments, the
collateral requirements for exchange-traded energy derivatives have risen sharply. In cer-
tain scenarios, there is a danger of market participants, especially energy companies,
defaulting (see the chapter entitled “Current issues putting central clearing to the test” on
pp. 115ff.). Overall, however, the potential losses for the German banking system appear
to be limited.
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The probability of default on loans to enterprises calculated by banks could increase
in future. In the past, large banks, in particular, credited enterprises with having very low
PDs. A key driver of PDs falling up until recently is likely to have been the drop in enter-
prises’ interest burden. At the end of 2020, enterprises’ average interest expenditure
amounted to around 1% of total assets. Owing to the rise in interest rates, it is now likely
to be significantly higher and could rise further. In the past, an increase of 1 percentage
point in the interest expenditure ratio was accompanied, on average, by an increase of
just under 0.1 percentage point in the average PD on loans to enterprises as calculated by
banks. This means that the PDs would currently increase by around 30%. Similarly, a
poorer economic outlook is likely to drive up default risk significantly. The average PD
would likewise rise by 30 percentage points if enterprises’ return on equity were to fall by
5 percentage points.

Owing to increasing probabilities of default, capital requirements for loans to enter-
prises could go up significantly overall going forward. In particular, the large, system-
ically important banks which use internal models to calculate capital requirements cur-
rently have low risk weights for their loans to enterprises.”” However, the risk weights may
not correspond to the actual credit risk and may be too low.”? A gloomier economic out-
look and a higher interest burden could worsen enterprises’ credit assessment, which is
quantified in banks" models as the PD on corporate loans. The percentage increase in cap-
ital requirements on higher PDs could be relatively steep. This is because the current PDs
are mostly low and the risk weight function is concave (see Chart 2.2.10).73 If a loan with
an average PD of 0.35% is taken as a basis, a 0.1 percentage point increase in the PD

Capital requirements as a function of the probability of default (PD)" Chart 2.2.10
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71 The bank’s capital requirements are calculated as the sum total of risk-weighted assets (RWAs). Large, systemically
important banks, in particular, use internal models to calculate risk weights in lending business.

72 See inter alia Deutsche Bundesbank (2021).

73 The risk weight function assigns a specific risk weight to the PD on a loan. The capital requirement amounts to 8% of
the product of risk weight and the part of the loan that is at risk of default.
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increases the capital requirement for this loan by 16%. By contrast, if the PD is set to 1%,
the capital requirement would increase by only 4%.74

Vulnerabilities from real estate loans continue
to exist

In the case of residential real estate loans, loan loss allowances could increase. Small
and medium-sized banks, in particular, have significantly expanded their real estate lend-
ing in recent years (see Chart 2.2.11). Following the rise in interest rates and a potential
economic downturn, credit defaults in this area could rise. The increase is likely to be grad-
ual owing to the typically long interest rate lock-in periods. Banks' losses are also limited
by the fact that loans are secured by real estate. Even a sharp slump in house prices would,
taken in isolation, only lead to comparatively moderate losses. In a scenario where house
prices fall by 30% and unemployment rises to 10%, banks’ losses would only amount to
0.7% of the affected loan volume.”® In a systemic view, however, further effects would
occur, possibly also affecting other parts of banks’ credit portfolio.

In an economic downturn, there is also a risk of higher loan loss allowances for
commercial real estate loans. Commercial real estate loans account for a relatively large
share (8%) of German banks’ total assets. The results of surveys conducted among banks
in July 2022 suggest that they are expecting higher risks associated with new commercial

German banks' lending to domestic households for house purchase’ Chart 2.2.11
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74 The risk weight function is a concave function of the PD. This means that the slope of the curve decreases as the PD
increases.
75 For details on the underlying model, see Barasinska et al. (2019).

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 57



Impact of the macroprudential measures

In January 2022, the Federal Financial Supervisory Authority (BaFin) announced
a package of macroprudential measures aimed at strengthening the resilience
of the German banking system. The measures had become necessary because
high vulnerabilities had built up in the German banking system in previous years.!
BaFin therefore announced that it would raise the countercyclical capital buffer
(CCyB) to 0.75% of domestic exposures and introduce a sectoral systemic risk buf-
fer (sSyRB) of 2% for loans secured by residential real estate located in Germany.
While the CCyB is designed to ensure the banking system is resilient to cyclical vul-
nerabilities, the sSyRB additionally increases the resilience of lenders that are espe-
cially active in the area of residential real estate financing in Germany. Banks have
until 1 February 2023 to satisfy the buffer requirements in full. Furthermore, super-
visors have called on lenders to apply prudent lending standards in residential real
estate financing.

The macroprudential measures aim to strengthen the resilience of the bank-
ing system by building up capital buffers for periods of stress. The capital buf-
fers can absorb losses during periods of stress and thus counteract excessive lend-
ing constraints. While the buffers are being built up, however, the buffer require-
ments might, as a side effect, decrease banks’ credit supply if they were to reduce
their risk-weighted assets (RWAs). This would increase banks’ capital ratio and thus
stabilise their excess capital relative to their risk-weighted assets. Particularly banks
with lower capitalisation might reduce their credit supply or issue loans with a lower
risk of default. At the level of individual banks, this may certainly be a desirable side
effect, as it would dampen balance sheet growth at banks with lower capitalisa-
tion. Better-capitalised banks could partly compensate for a potential decline in the
supply of credit. This would then result in a redistribution of lending within the
banking system without credit supply being constrained excessively overall. Macro-
prudential supervisors do not currently expect the macroprudential measures to
substantially impair the credit supply of the banking system, as most banks already
have sufficient excess capital to satisfy the buffer requirements.? The impact of the
macroprudential measures is reviewed on a regular basis.

1 See German Financial Stability Committee (2022a).
2 See German Financial Stability Committee (2022b).
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The buffer requirements preserve existing excess capital in the banking sys-
tem and, in the medium term, provide banks with an incentive to build up
new excess capital. In the second quarter of 2022, the banking system did not
increase its capital base compared with the same quarter of the previous year. Nor
was that expected, as most banks are already able to satisfy the additional buffer
requirements with their existing excess capital.> Nonetheless, the buffer require-
ments strengthen the resilience of the banking system by preserving excess capital
of around €23 billion, or just under 5% of the German banking system’s common
equity tier 1 (CET1) capital. Compared with the banking system as a whole, there
was a greater increase in capital by institutions that were unable to fulfil the require-
ments with their existing excess capital when the macroprudential measures were
announced. Nevertheless, a number of smaller banks will need to build up further
capital in the coming quarters in order to satisfy the communicated buffer require-
ments.# In the medium term, all banks will probably have an incentive to build up
additional capital in order to return to their desired excess capital ratio.

So far, there is no indication that the macroprudential measures have signifi-
cantly dampened the lending of the banking system. The German banking sys-
tem’s new lending to non-financial corporations and households also partly experi-
enced a significant year-on-year increase in the months following the announce-
ment of the measures (see the chart). The risk premium on loans, i.e. the difference
between the lending rate and the risk-free reference rate, has not risen.> Moreover,
no significant changes in the structure of loan portfolios are visible in the aggregate
in the first half of 2022 despite the sSyRB increasing the capital requirements for
residential real estate loans, in particular.® Ultimately, however, causal impacts of
the macroprudential measures on credit supply cannot be identified so far, as these
are obscured by changes in the macro-financial environment, and lending is affected
by both credit supply and credit demand factors.

To date, there are no significant differences between the new lending of banks
with lower excess capital and that of better-capitalised banks. The aggregate
view could mask shifts in new lending from banks with relatively low capitalisation

3 Excess capital is the share of CET1 capital that exceeds the minimum requirements and the buffer requirements.
4 These banks account for 1.4% of the total assets of the banking system.

5 The weighted, risk-free reference rate for loans with a maturity of one year or less is based on the euro inter-
bank offered rate (EURIBOR); for loans with a maturity of more than one year, it is based on Federal bond yields.
6 See Geiger (2022).
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New lending to non-financial corporations and households
Year-on-year percentage change in cumulated new lending over three months
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to better-capitalised banks.” Over the first half of 2022, both groups saw a similar
year-on-year increase overall in their new lending to enterprises and households,
although the extent of this varied in the individual months (see the chart). While new
lending by banks with lower capitalisation was lower than the previous year in July
and August 2022, better-capitalised banks overcompensated for this development,
which meant that the banking system as a whole significantly expanded its new
lending during these months, too. The differences in new lending between banks
with higher and lower capitalisation are not statistically significant after factoring
other bank characteristics as well as bank and time-fixed effects into the estimation.

Since the beginning of 2022, banks have partially tightened their lending
standards for residential real estate financing. Supervisors’ communication
regarding lending standards was intended to counter the potential build-up of risk
in new lending business. The loan-to-value ratio (LTV) for newly issued residential
real estate loans did in fact continue to fall (see the section entitled “Situation in
the household sector” on pp. 33 ff.).28 However, there was a significant increase in
the debt service of new borrowers relative to their income. To what extent these
developments are directly attributable to the macroprudential measures cannot be
judged conclusively based on the available information. Nonetheless, lending stand-
ards were probably influenced to a large extent by the macro-financial environment
and the situation in the housing market.

7 Here, banks are classified as having lower capitalisation if their excess capital is less than 1% relative to their
risk-weighted assets. Banks with at least 1% excess capital are classified as better capitalised. Excess capital is the
share of CET1 capital that exceeds the regulatory requirements.

8 Based on information from Interhyp Group.
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real estate loans (see the chapter entitled “Commercial real estate and the German finan-
cial system” on pp. 97 ff.). Credit institutions are expecting to tighten their credit stand-
ards and credit terms and conditions in the coming months.

I Situation in the insurance sector

At present, the risk situation in the German insurance sector is being shaped largely
by the increase in interest rates, high inflation and uncertainty surrounding asset
prices. Through their investments, insurers have a significant impact on the market prices
of securities and the efficient allocation of financial resources. In the past, life insurers and
pension funds promised households guaranteed returns. They now face the challenge of
generating sufficiently high returns on their investments to achieve these guaranteed
returns on a long-term basis. Rising risk-free interest rates make it easier for life insurers
to generate the minimum return guaranteed in their policies in the long term.

Life insurers are exposed to interest rate risk, but vulnerability to interest rate
changes is likely to have declined somewhat structurally in recent years. They will
tend to benefit from rising risk-free interest rates because on-balance-sheet liabilities will
fall more sharply than on-balance-sheet assets. This is because the liabilities have longer
maturities than the assets. In recent years, life insurers have reduced this gap between
liabilities and assets, thereby mitigating their interest rate risk. As a result, own funds in
the Solvency Il balance sheet are less sensitive to changes in risk-free interest rates. Accord-
ing to BaFin surveys, this trend is likely to continue.”®

The share of corporate bonds with below average credit quality in insurers’ bond
portfolios has risen. This is likely to have been due to the search for yield in an environ-
ment of low interest rates, which had lasted for many years. In addition, rating down-
grades have contributed to a reduction in the credit quality of insurers” asset holdings. The
insurance sector has thus become more exposed to an increase in risk premia on secur-
ities in recent years.

The increase in risk premia since the end of 2021, in particular, has reduced life
insurers’ own funds overall. Taken in isolation, the rise in the risk-free interest rate would
have led to an increase in own funds (see Chart 2.2.12), as life insurers’ liabilities, owing

76 As part of its extended forecast, BaFin surveys life insurers’ projections of Solvency Il indicators.
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Solvency ratios of German life insurers according to Solvency II’ Chart 2.2.12
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to their longer maturity, fall more sharply in value than their assets when interest rates go
up. However, the positive effect was more than offset by the higher risk premia.

Nevertheless, the solvency ratios of life insurers have risen significantly since the
beginning of 2022. The median prudential solvency ratio, i.e. the ratio of own funds to
capital requirements, rose from just over 400% at the end of 2021 to nearly 670% in the
first half of 2022.77 This is the largest increase since the introduction of Solvency I in 2016.
It was due primarily to a decline in own funds requirements, to which a fall in Solvency |l
total assets is likely to have contributed.

77 The market value-oriented approach taken by Solvency Il means that permanent coverage of the requirements by own
funds must equal at least 100%.
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A very sharp rise in interest rates would entail liquidity risk for life insurers. That case
could lead to a wave of policy lapses. According to model calculations, such a scenario
could occur if yields on Bunds with a residual maturity of ten years were to exceed 3% in
the short to medium term (see Chart 2.2.13).78 The current yield on Bunds with a residual
maturity of ten years is now over 2% and has thus moved closer to the critical level of
3%. The scenario of a wave of policy lapses has become more likely in this respect. How-
ever, the model does not take into account the other benefits of life insurance for policy-
holders, which make it less advantageous to terminate their policies, such as protection
against biometric risks or tax advantages. The valuation reserves for fixed income assets
in life insurers’ portfolios have fallen accordingly. If the market value of German life
insurers’ investments were to decrease to such an extent that the surrender values were
no longer fully covered by capital, it could be advantageous for policyholders to termin-
ate their policies.”® As a result, some life insurers might be forced to liquidate some of
their unrealised losses created to some extent by the recent interest rate rises. Irrespect-
ive of this, a growing need for liquidity in the event of interest rate increases or exchange
rate volatility can arise from margin calls for interest rate and foreign exchange derivatives
acquired by insurers to hedge against interest rate risk and exchange rate risk. If, for

Critical interest rate level for German Chart 2.2.13
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78 For details on the underlying model, see Férstemann (2021).
79 For more information on lapse risk in the event of rising interest rates, see Forstemann (2021), Chang and Schmeiser
(2022), Kubitza et al. (2022) and Cheng et al. (2022).
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example, insurers have to sell off bonds in order to obtain liquidity, interest rates will con-
tinue to rise, all else being equal. This would trigger further margin requirements and
encourage a self-reinforcing process. In the first half of 2022, such margin requirements
from derivative positions led to outflows of liquidity from insurers, though no self-
reinforcing processes occurred.

Geopolitical risks are weighing on the insurance sector. Although it is doing little busi-
ness in Russia, Ukraine and Belarus, and there is likewise little foreign direct investment in
Russia, the insurance sector could be indirectly vulnerable owing to its exposure to energy-
intensive sectors. This accounts for 11% of its exposure to non-financial corporations.

The currently very high inflation rates are having a negative impact on non-life
insurers and reinsurers, in particular. The impact on life insurers will be less pronounced,
as their payouts were usually set in nominal terms at the time of the conclusion of the
contract. Assuming that inflation risk will lead to higher long-term nominal returns, the
life insurance sector could even benefit from lower valuations on the liabilities side. By
contrast, the liabilities of non-life insurers and reinsurers are likely to increase, which is
likely to be reflected in a reduced solvency ratio.&°

I Situation in the investment fund sector

Assets under management in the German investment fund sector have recently
fallen slightly. Russia’s war against Ukraine and the resulting deterioration in the macro-
economic environment have, for the time being, choked off the sector’s long-term growth.
However, unlike the shock triggered by the COVID-19 pandemic, where large net outflows
and liquidity frictions occurred, the decline in financial assets is currently mainly due to
valuation losses in the portfolios. The current macroeconomic shocks are affecting indi-
vidual regions of the world, such as Europe, more than others. Against this background,
the investment fund sector could benefit from the increased geographical diversification
of its investments in recent years.

Interest rate risk is materialising in the fund sector. In the low interest rate environ-
ment of recent years, the German investment fund sector increased its maturity transform-
ation and significantly expanded the average capital commitment period, i.e. portfolio

80 The European Insurance and Occupational Pensions Authority (EIOPA) estimates that the increase in inflation will have
reduced the solvency ratio by 10 percentage points in a calculation for an exemplary insurance corporation. See European
Insurance and Occupational Pensions Authority (2022), pp. 94 ff.
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Portfolio duration” of German open-end investment funds by holder group Chart2.2.14
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duration. This made German funds vulnerable to the rise in interest rates in 2022. Although,
in the aftermath of the interest rate reversal, the fund sector’s average portfolio duration
has fallen by 15.9% since the beginning of the year (see Chart 2.2.14), this marked decline
can be attributed mainly to sales as well as, in particular, to losses on long-dated bonds
(see Chart 2.2.15).
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The fund sector’s high degree of interconnectedness can lead to contagion effects.
In September 2022, insurers and pension funds held around 42% of the net fund assets
in the German investment fund sector. By contrast, open-end investment funds and banks
held only 14% and 9% respectively. A mere 27% were owned by households and non-
financial corporations. Procyclical behaviour on the part of fund investors during a price
shock can amplify the impact on financial stability if they react by withdrawing liquidity
and the fund sector has to sell off securities, thus exacerbating the initial price slump.®!
Although new instruments to manage investment funds’ liquidity have been introduced
in order to lower the risk of large-scale withdrawals by investors and the associated liquid-
ity risk, these have not yet been implemented across the board.

The strong intrasectoral interconnectedness of the fund sector makes it difficult to
assess the consequences of possible distress. German investment funds are increas-
ingly holding shares in each other’s funds. Whilst investment fund shares accounted for
only 9% of the assets held by German funds in September 2009, their share in Septem-
ber 2022, at 21%, already amounted to around one-fifth of the assets held by German
funds. Investments by funds in other funds are making fund investments ever more simi-
lar, in particular, as funds are increasingly investing in the same vehicles.8?

I Risk scenario for the German financial system

The current macro-financial environment and the economic outlook pose signifi-
cant challenges for the German financial system. Over the course of the year, the
uncertainty surrounding economic developments has increased, credit terms and condi-
tions for borrowers have been tightened, and a recession has become more likely (see the
section entitled “Macro-financial environment” on pp. 17 ff.). Last year, a scenario analy-
sis by the Bundesbank showed that under unfavourable circumstances, a severe macro-
financial shock could lead to heavy losses in the German financial system.83 Germany’s
economy has already in the past been vulnerable to an adverse scenario in which eco-
nomic activity slumps and both market interest rates and risk premia increase. These vul-
nerabilities, which have been building up within the German financial system for several
years, comprise the potential underestimation of credit risk, the overestimation of loan
collateral and substantial interest rate risk.84 In view of these vulnerabilities, BaFin
announced a package of macroprudential measures intended to strengthen the resilience

81 See Fricke and Wilke (2020) and Fricke et al. (2022).
82 Derivatives positions were not included in the analysis.
83 See Deutsche Bundesbank (2021).

84 See Deutsche Bundesbank (2018, 2019, 2020a, 2021).
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of German banks against adverse macroeconomic developments in January 2022 (see the
box entitled “Impact of the macroprudential measures” on pp. 58 ff.).

A scenario analysis is used to estimate how the changed macro-financial environ-
ment and a potential intensification of the energy crisis could impact on the Ger-
man financial system. In concrete terms, an adverse macroeconomic scenario from the
Bundesbank’s June 2022 Monthly Report is examined.®> This scenario assumes, in contrast
to the baseline projection, that energy prices rise steeply and that energy exports from
Russia to the EU stop completely.8¢ This then leads to energy rationing and cutbacks in
production. Sectoral supply chain interlinkages are taken into account when calculating
losses of value added on the basis of input-output tables, and it is borne in mind that sec-
tors would be affected by a gas supply halt to differing degrees. Furthermore, supply chain
problems are exacerbated in the scenario, and growth in German exporters’ sales markets
falls well below the baseline level.8” As a result, GDP plummets, particularly in 2023 (see
Chart 2.2.16). In addition, the sharp real economic downturn is assumed to be accom-
panied by additional macro-financial stress. In line with this, the value of German shares

Selected developments in the baseline scenario and risk scenario Chart 2.2.16
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85 In the present scenario analysis, only the period from the second quarter of 2022 to the second quarter of 2023 is stud-
ied. The scenario actually extends to the fourth quarter of 2024.

86 The technical interest rate assumptions are based on market expectations for the three-month short-term EURIBOR and
the yield on government bonds with a residual maturity of around ten years (as at mid-May 2022).

87 For a detailed description of the underlying adverse macroeconomic scenario, see Deutsche Bundesbank (2022¢).
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is projected to deteriorate considerably relative to the second quarter of 2022, while risk
premia on German corporate bonds widen markedly.88

The effects of the scenario on the balance sheets of German banks, insurers and
funds are studied using various analysis modules.®® The model calculations track the
effects on loan and securities portfolios in the second quarter of 2022 over the next four
quarters. In the credit risk module for the banking system, the impact of increasing credit
default risk on corporate and residential real estate loans is studied (see Table 2.2.2).%°
Here, it is taken into account that enterprises make recourse to credit lines, particularly
when there is a steep rise in their sector’s credit default rates and they have scarce liquid
funds at their disposal. The market risk module approximates losses in the securities port-
folios of German banks, insurers and investment funds. In addition, the banks" annual
profit is modelled.®" This is heavily influenced by interest income.?> Above and beyond this,
the analysis determines the extent to which banks would have to scale back assets such
as loans or securities in order to prevent their capital ratios from falling below a certain
target ratio.®® In the investment fund sector, potential second-round effects are also ana-
lysed: if investors withdraw capital, funds may feel forced to sell off securities, resulting
in a further decline in their prices.

88 The increased macro-financial stress described does not form part of the scenario in the Bundesbank’s June 2022
Monthly Report. These assumptions are based on conditional forecasts from a Bayesian vector autoregressive (BVAR) model.
In concrete terms, the BVAR model comprises, aside from key variables from the scenario in the aforementioned Monthly
Report, a broad German stock index and a variable for the risk premia on German corporate bonds. The expected paths of
the additional variables are based on conditional forecasts created under the assumption that key variables will develop as
in the scenario simulations.

89 See Falter et al. (2021) and Pelzer et al. (2021). As granting loans accounts for only a small part of German insurers’ and
investment funds’ business activities, they are almost exclusively subject to market risk. However, this risk could increase if
credit risk also rises.

90 See Memmel and Roling (2021) and Barasinska et al. (2019). In the module on loans to non-financial corporations, the
relationship between GDP growth and credit default rates is modelled using quantile regressions (90% quantile). These take
into account the fact that the empirical relationship between the highest and lowest values of both variables may differ
from the relationship between their mean values.

91 Here, net interest income is projected on the basis of interest rate developments. In addition to net interest income and
the valuation result, a residual figure of the profit and loss account remains; this is expressed relative to total assets. The
median of this residual value is subsequently calculated for each bank for the period from 2017 to 2021, and is then used
in the scenario analysis.

92 Inflation expectations are not directly taken into account for either securities losses or net interest income; rather, they
are only indirectly considered via the development of market interest rates.

93 Here, two extreme cases are considered: either the banks use their macroprudential buffers and have a target ratio just
above the regulatory minimum capital requirements of Pillar | and Pillar II, or the banks do not use their buffers — just their
excess capital — and attempt to achieve a target capital ratio that corresponds to the overall capital requirements (minimum
capital requirements of Pillar I and Pillar Il and combined buffer requirements).
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Overview of modules and modelling of stress effects

Module

Stress effects

Credit risk for loans
to non-financial
corporations

(losses and

rise in RWAs)

Projection of loss
ratios based on the
correlation between
sector-specific default
rates and domestic
GDP1

Projection of drawn
credit lines based on
the aggregate path

according to the

Credit risk for
residential real
estate loans
(losses and

rise in RWAs)

Projection of loss
ratios based on the
assumed path of the
unemployment rate
and the residential
real estate price in the
respective scenario.

Market risk2

Projection of losses
on securities based on
the assumed path of
the CDAX, Bund
yields and the risk
premia of non-
financial corporations
in the respective scen-
ario.

Table 2.2.2

Annual profit

Projection of net
interest income based
on the yield curve in
the respective scen-
ario. For the sum of
the remaining com-
ponents of the profit
and loss account, the
median of the past
five years is extrapo-
lated.

scenario. Sectors with
higher loss ratios and
lower cash to fixed
costs ratios draw
more credit lines in
relative terms.

Banks, insurers, Banks

investment funds3

Intermediaries affected Banks Banks

Second-round and amplification
effects

For banks: deleveraging (loans, liquid assets)
For investment funds: deleveraging, capital withdrawals, second-round effects on securities and
investment fund share prices

1 Modelling of the 90% quantile of default rates using quantile regression on the basis of data from 2008 to 2020. 2 Market risk includes
the default risk of market-traded assets (e.g. shares, bonds). 3 Second-round effects in the German fund sector have an impact on banks
and insurers that hold corresponding fund shares.

Deutsche Bundesbank

Risk of real economic contagion effects
in the event of an intensified energy crisis

In the intensified energy crisis scenario, significant losses could occur in the loan
and securities portfolios of German banks. The capital reserves of the German bank-
ing system comprise excess capital and the macroprudential buffers, and amounted to
6.9% in June 2022 relative to risk-weighted assets (see Table 2.2.3).94 In the risk scenario,

94 Excess capital is CET1 capital that banks hold on a voluntary basis over and above the capital requirements (minimum
capital requirements of Pillar | and Pillar Il plus buffer requirements). Only the portion of the capital reserves that can be
used without breaching parallel minimum requirements from the leverage ratio is taken into account.
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the ratio of capital reserves to risk-weighted assets decreases by 2.8 percentage points.
The greatest losses are generated by defaults on loans to enterprises. In addition, enter-
prises make recourse to credit lines. However, this is only slightly responsible for the rise
in risk-weighted assets. Furthermore, in the scenario, substantial losses are also incurred
due to market risk. One reason for this is that rising interest rates have a negative impact
on the prices of securities. As small and medium-sized banks have hardly any hidden
reserves (see the section entitled “Risk situation of the German banking system” on
pp. 45ff.), these can no longer have a dampening effect, either. Losses and the rise in risk-
weighted assets from residential real estate loans are, overall, relatively minor in this scen-
ario.?>

The higher level of interest rates results in increased net interest income at some
banks over the observed one-year horizon; however, on aggregate, this is insuffi-
cient to offset additional losses. Banks that predominantly engage in deposit and lend-
ing business and are therefore greatly dependent on maturity transformation are nega-
tively affected by a rise in the short-term interest rate over the observed one-year horizon.
At banks with a more diversified business model and less of a dependence on maturity
transformation, by contrast, such a rise in the interest rate tends to have a positive effect
on interest income in the short term.%®

Banks may respond to losses by reducing their holdings of relatively riskier assets
such as securities and loans to non-financial corporations in order to stabilise their
capital ratios. The extent to which this deleveraging occurs also depends on the extent
to which banks use their buffers. Use of the buffer is defined as a bank temporarily under-
shooting its macroprudential buffer requirements.®” This reduces deleveraging in response
to losses, which then has a stabilising effect on lending. When banks use their buffers
—i.e. aim for a target capital ratio just above the minimum requirements — they reduce
their assets by 0.8%, thus increasing their capital reserves by 0.1 percentage point. If they
do not use their buffers, risk-weighted assets thus fall more sharply, by 4.4%; meanwhile,
capital reserves increase by 0.5 percentage point.

In the selected model framework, a substantial restriction of lending by the bank-
ing system may occur in the intensified energy crisis scenario, thus triggering con-

95 The econometric models implemented for the projection of residential real estate prices are estimated using empirical
data. In the past, residential real estate prices in Germany have barely decreased, or have actually increased, even when
there has been a sharp decline in GDP.

96 Over a longer observation horizon, banks are likely to benefit from rising interest rates and record higher interest income.
The pull-to-par effect, i.e. where the bond price converges to its nominal value towards its maturity date, can also be
expected to generate medium-term profits in bond portfolios.

97 When banks undershoot the buffer requirements, they accept supervisory consequences such as restrictions on the dis-
tribution of bonuses or dividends. If buffers are released by the supervisory authorities — that is to say, the requirement is
lowered to zero — these restrictions fall away and banks’ excess capital rises immediately. For example, the countercyclical
capital buffer is intended to be released in the event of adverse developments, where heavy losses are incurred or are clearly
indicated, and there is a risk of excessive restrictions on lending.
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Scenario analysis: effects of an intensified energy crisis

%, as at Q2 2022

Impact on German banks and their lending

Scenario metric

Starting situation

Capital reserves!
(% of RWAs2)

Capital depletion
Change in RWAs

Change in CET1 capital
(% of RWAs2)

Increase in credit risk,
non-financial corporations

Increase in credit risk,
residential real estate

Increase in market risk

Net interest income and other
income

Capital reserves after stress
(% of RWAS)

Deleveraging
Change in RWAs

Capital reserves after deleveraging
(% of RWAS)

Reduction in lending

Change in lending to enterprises3

Real economic effect

Additional GDP effect
(percentage points)4

GDP growth after stress

Effects of the intensified

energy Crisis scenario

with use of  without use
buffers of buffers
6.9
8.6
=23
=15
0.0
-1.1
0.3
4.1
-0.8 -4.4
4.2 4.6
-1.2 -8.38
- -44
-4.2 -8.6

Detailed results for market risk module
Scenario metric

Banks — first-round effect
Banking book at market values
Banking book at book values
Banking book (% of RWAs2)

Trading book (% of RWAs2)

Insurers — first-round effect
Securities portfolio at market values
Securities portfolio (% of own funds)

Liabilities (% of own funds)

Investment funds — first and second-round
effects

Securities portfolio at market values —
first-round effect

Net asset value — first-round effect

Securities portfolio at market values —
second-round effect

Net asset value — second-round effect>

Table 2.2.3

Changes

0.0

-153

1 Capital reserves: CET1 capital from macroprudential buffers and excess capital. 2 In this context, risk-weighted assets (RWAs) prior to
capital depletion. 3 Relative to total loans to enterprises in the respective scenario; assumption regarding loan substitution: loans can be
substituted by a different bank provided that a credit relationship with the relevant enterprise already exists and this enterprise does not
belong to a particularly hard-hit sector. 4 The additional GDP effect results from a credit supply shock, which is the difference between
credit supply restrictions with and without the use of buffers. The shock is converted into a GDP effect using a structural vector autore-
gression (SVAR) model. 5 Corresponds to the “aggregate vulnerability” metric for the fund sector, i.e. sum of second-round losses of all
funds relative to the fund sector’s aggregate net asset value before the shock. See Fricke and Wilke (2020) and Deutsche Bundesbank

(2019).

Deutsche Bundesbank
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tagion effects in the real economy, particularly in the event that banks do not use
their buffers. If banks do not use their buffers, their lending capacity to domestic non-
financial corporations declines by 9.8% (see Chart 2.2.17). At the same time, other banks
that still have scope for lending following stress effects could take on the market shares
of capital-constrained banks.?® Through credit substitution, the decline in lending capacity
in the banking system could then be brought down by around 1 percentage point to
8.8%. The results show that such substitution is evenly distributed throughout the bank-
ing system and that the free lending capacity of the solvent banks is not eroded to an
excessive degree. If, on the other hand, the banks use their buffers, their lending capacity
to non-financial corporations only falls by 1.5%. Through substitution, the decline can be
lessened by 0.3 percentage point. If the banks in the risk scenario do not use their buf-
fers, there is a greater burden on GDP. The stress effects in the banking system and the
restriction of lending capacity to domestic enterprises would decrease domestic GDP by
up to an additional 4.4 percentage points in this case.®® The results are based on extreme
assumptions with regard to buffer usage — in other words, in the analysis, either all or
none of the banks use their buffers to the extent that this would be necessary on account
of losses. The actual restriction of lending if the scenario were to occur would likely lie
somewhere between these values, and would depend on the extent to which banks were

Effects of the intensified energy crisis scenario on financial stability Chart 2.2.17

Percentage points

Decline in lending capacity to enterprises as a whole Additional
Without use of buffers With use of buffers slump in do:n-
After first round Overall After first round Overall estic GDP
+0.3
=2 15 -1.2
After substitution
-4
-4.4
-6
After substitution
=8 1.0
=10

=95

1 This results from the decline in lending capacity to domestic enterprises caused by not using buffers and is additional to the assumed
decline in GDP in the intensified energy crisis scenario.

Deutsche Bundesbank

98 Substitution within a credit relationship occurs when the following conditions are fulfilled: a) the borrower already had
a credit relationship with the substituting bank prior to the shock; b) the borrower belongs to a sector that has not been
hit excessively hard by the macro-financial shock; and c) the banks still have sufficient excess capital to substitute. Here, it
is assumed that banks are not subject to any liquidity restrictions, i.e. they are able to obtain unlimited liquidity in order to
refinance loans.

99 The relationship between the change in lending capacity to non-financial corporations within Germany and the change
in real gross domestic product (GDP) is estimated with a structural vector autoregressive (SVAR) model. Here, the additional
decline in lending capacity resulting from banks not using their buffers is modelled as a credit supply shock over eight quar-
ters. It is assumed that deleveraging in the event of buffer usage and the resulting GDP effect are already taken into account
in the respective macro-financial scenario.
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willing to use their buffers.' This willingness is likely to decline in the event of a high
degree of uncertainty, and would also be influenced by political measures — for instance,
if a real economic shock was mitigated by fiscal measures, as was the case during the
coronavirus pandemic.

In the scenario of an intensified energy crisis, insurers experience high securities
portfolio losses. On account of Solvency I, insurers are required to book securities accord-
ing to their market price. The securities affected in the risk scenario lose around 7.1% of
their value, which is equivalent to 15.3% of insurers’ own funds (see Table 2.2.3 on p. 71).
Just under half of this is attributable to losses in equity instruments, which are held either
directly or indirectly via investment funds. Reinsurers are disproportionately affected by
this, as they usually tend to invest more strongly in shares. In the baseline scenario,
insurers are also impacted by valuation losses on the assets side, though this primarily
results from rising interest rates.

The burden on the assets side of the insurance sector is also offset by relief on the
liabilities side. The higher interest rate level results in future liabilities being discounted
to a greater extent, causing a depreciation of around 7% in their value relative to own
funds. This means that almost one-half of valuation losses sustained in own funds on the
assets side are recovered when using fair value accounting. Life insurance companies
benefit most from this compensatory effect as their capital investment is less long-term
than their liabilities. Non-life insurers and reinsurers, by contrast, tend to experience a posi-
tive duration gap, causing a larger decline in their solvency ratios. As the interest rate
paths in the risk scenario and the baseline scenario (generated by market expectations)
are assumed to be identical, the eased burden on insurers would more than offset losses
in asset value in the baseline scenario, meaning that the insurance sector would profit
from an interest rate rise. Overall, insurers in the intensified energy crisis scenario are
barely likely to exacerbate declines in market price through sales, as they have sound cap-
ital adequacy and their investment behaviour has traditionally tended to be rather passive.
Indeed, well-capitalised institutions or insurers that benefit greatly from a rise in interest
rates could conceivably purchase higher-yielding shares, thereby exerting a stabilising
effect.’’

German funds record relatively moderate losses. In the scenario of an intensified
energy crisis, the first-round losses in the German investment fund sector amount to 6.7%
of net fund assets, or 7.2% of securities held (see Table 2.2.3 on p. 71). Valuation losses

100 Banks cannot use their buffers if, for instance, they wish to avoid supervisory consequences such as distribution restric-
tions or fear that doing so will be interpreted by market players as a sign that they are in financial difficulties. See German
Financial Stability Committee (2021).

101 Such anticyclical investment behaviour was observed in the German insurance sector at the onset of the coronavirus
pandemic in 2020. See German Financial Stability Committee (2021).
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in the shares held by the funds are the main factor here. In the fund sector, losses result-
ing from Russia’s attack on Ukraine over the past few months have been factored in. The
bond portfolios of German investment funds have also depreciated significantly against
the backdrop of rising interest rates (see the section entitled “Situation in the investment
fund sector” on pp. 64ff.). In the scenario, this results in mild first-round losses for the
funds relative to those experienced by the banking system.

Funds could nevertheless markedly exacerbate losses from securities. Alongside
these first-round losses, second-round effects arise in the fund sector through the hold-
ing of mutual fund shares and fund managers’ responses. Fund managers may feel com-
pelled to sell securities to service outflows or to maintain a leverage ratio that they have
communicated to their investors. Through such sales, they contribute to a further fall in
the prices of the securities sold.'°2 In the risk scenario, the fund sector suffers second-
round losses of 2.7% of net fund assets or 2.9% of securities assets as a result of such
sales. In addition, high second-round effects can translate into higher losses for institu-
tional investors, including German banks and insurers. At the same time, real economic
effects also arise as the net wealth of private investors decreases.

Adequate resilience important for the
functional viability of the financial system

The results of the scenario analysis show that excess capital and capital buffers are
important to the functional viability of the banking system during periods of stress.
In the depicted scenario, the solvency of the banking system is maintained, but a substan-
tial restriction of lending may occur. Particularly in the event that banks do not use their
buffers, the credit supply to the real economy could be significantly constrained. If the
buffers are used, however, the banking system will then be less resilient to potential sub-
sequent shocks until the buffers are built up again. To cope with unexpected shocks and
losses, it is crucial that the banking system has an appropriately high level of resilience.
Macroprudential policy should continue contributing to the maintenance of the existing
level of resilience accordingly, and increase it further where appropriate (see the section
entitled “Overall assessment and implications for macroprudential policy” on pp. 77 ff.).

Actual developments in the macro-financial environment to date have been less
unfavourable overall than assumed in the scenario. According to the Federal Statis-
tical Office’s GDP flash estimate for the third quarter of 2022, economic growth in Ger-

102 See Fricke et al. (2022).
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many was slightly positive and was therefore higher than the path assumed in the scen-
ario. Other variables that are important for the scenario, such as the risk premia on bonds
issued by German non-financial corporations, have also developed more favourably so far
(see Chart 2.2.16 on p. 67). Overall, the scenario continues to depict an unfavourable
path, particularly in view of the development of credit risk.

It is crucial that financial intermediaries do not underestimate macroeconomic risks
and that they take appropriate precautions. The drop in GDP assumed in the risk scen-
ario is likely to be more severe than the economic slump currently expected by market
players. This engenders the danger of credit risk, in particular — which is partially disclosed
in the scenario analysis — being underestimated. In view of the very dynamic and highly
uncertain environment, further macroeconomic scenarios could be less favourable still
than assumed in the analyses. In the event of a major shock and high losses, it may be
the case that substitutability within the banking sector is restricted; for instance, if the
lending capacity of other banks is exhausted. On account of low market liquidity, the fund
sector, first and foremost, is likely to exacerbate potential losses even further. In the insur-
ance sector, very strong and unexpected rises in market interest rates, above all, may lead
to waves of cancellations and result in additional losses.'%3

In addition, scenarios may have a stronger effect via channels which are only
approximated, or are not modelled at all, in the risk modules. Less favourable devel-
opments, such as financial stress coupled with an escalation of the energy crisis, could
therefore lead to significant second-round effects in the German financial system via con-
nections to other financial market players at both the national and international levels, for
instance. Other euro area Member States are also vulnerable to a scenario in which the
energy crisis intensifies and the macro-financial environment deteriorates (see the section
entitled “Vulnerabilities in the euro area” on pp. 25ff.).7%4 If the analysis of the market risk
module is applied to European securities holdings statistics, it can be seen that the euro
area excluding Germany would be hit harder by losses compared with the German finan-
cial system. On account of the high degree of financial and economic interlinkage in the
euro area, a shock affecting the euro area as a whole could thus additionally lead to sig-
nificant losses for the German financial system from abroad. Furthermore, there may be
a risk of losses in banks' loan portfolios from other euro area countries. These could then
also have a negative impact on German banks via second-round effects on the euro area
interbank market.

103 See Deutsche Bundesbank (2021).
104 The underlying scenario was part of a macroeconomic risk scenario for the euro area as a whole. It takes into account
the interlinkages via euro area foreign trade. See Deutsche Bundesbank (2022¢).
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The magnitude of the real economic impact in adverse scenarios is additionally
influenced by economic policy measures. The magnitude of the losses in the financial
system depends on, not least, the extent to which recourse is made to economic policy
measures in a crisis. These were not modelled in the scenario analysis. The economic
impact is thus likely to be less strong in part if a real economic slump has already been
mitigated by fiscal or monetary policy measures, as was the case during critical phases of
the coronavirus pandemic.
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OVERALL ASSESSMENT
AND IMPLICATIONS

FOR MACROPRUDENTIAL
POLICY

The German financial system proved resilient over the course of 2022, despite acute
stress in the financial markets. Rising interest rates and risk premia resulted in market
corrections, and banks, insurers and investment funds suffered valuation losses on their
securities holdings (see the section entitled “Vulnerabilities and resilience in the German
financial system” on pp. 44ff). Nevertheless, the flow of credit to the real economy
remained robust. The major strain on liquidity experienced by some energy companies
due to collateral requirements was mitigated by the Federal Government by means of a
KfW loan programme. Generally speaking, central clearing proved to be a stabilising fac-
tor in the financial system (see the chapter entitled “Current issues putting central clear-
ing to the test” on pp. 115ff.).

All the same, the German financial system is facing major challenges in the current
macro-financial environment. In light of the steep decline in Russian energy exports to
Germany, risks to the real economy are rising considerably: soaring energy prices and a
possible gas shortage over the winter months could lead to a marked drop in economic
activity.’%> This may cause credit losses in the financial system to increase substantially.
Moreover, given the persistently high level of inflation, the probability of interest rates con-
tinuing to rise has gone up (see the section entitled “Macro-financial environment” on
pp. 17 ff.). In the short term, an unexpectedly strong hike in market interest rates could
lead to further valuation losses on securities and other financial assets held by banks,
insurers and investment funds. In addition, credit losses in the banking system may increase
if firms and households have to pay higher interest rates, for example when refinancing
existing loans. At the same time, households’ inflation-driven real income losses are leav-
ing them with less financial headroom. This may cause their debt sustainability to decrease
overall.

105 See Deutsche Bundesbank (2022¢).
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Vulnerabilities have built up in the financial system in recent years, and these har-
bour systemic risks. In an environment long characterised by low interest rates and an
unusually long period of economic expansion, risks may have been underestimated by
banks and other financial market participants.'°® In recent years, banks had expanded their
lending to households and enterprises to a relatively significant extent. In particular, this
concerned long-term loans with fixed interest rates, as well as loans to financially riskier
companies. As a result, banks are now exposed to high credit and interest rate risk. In
addition, expansionary lending has contributed to a sharp rise in household debt and asset
prices over the past few years. High asset prices carry the risk of market price corrections.
These can give rise to considerable losses for banks, insurers and investment funds (see
the section entitled “Vulnerabilities and resilience in the German financial system” on
pp. 44 ff.).

BaFin therefore adopted a package of macroprudential measures in January 2022
to strengthen the resilience of the banking system.’?” The package addresses the
major cyclical vulnerabilities in the German financial system.'® |t is a continuation of the
preventive macroprudential policy approach that led to the activation of the countercycli-
cal capital buffer (CCyB) back in 2019, though the outbreak of the COVID-19 pandemic in
2020 interrupted the buffer’s phase-in period.'® In general, an increase in macropruden-
tial capital buffers strengthens the resilience of the banking system. Banks thereby con-
serve more capital and have an incentive to build up new capital in the medium term. In
the current situation, this is also important as banks’ capitalisation has eroded slightly in
recent times. Scenario analyses confirm the significance of macroprudential buffers in
adverse scenarios affecting the entire financial system (see the section entitled “Risk scen-
ario for the German financial system” on pp. 66 ff.). In order for buffers to be effective, it
is crucial that they can be and actually are used in times of crisis. Besides banks’ potential
concerns about being stigmatised, the use of these buffers could also be restricted by rules
that permit banks to recognise capital multiple times, for instance to meet buffer require-
ments and minimum capital requirements, such as the unweighted capital ratio."® As
these minimum capital requirements must be strictly adhered to, a situation can arise in
times of crisis in which banks cannot use their buffers in full, if at all.

106 See Deutsche Bundesbank (2021).

107 See Federal Financial Supervisory Authority (2022). Under the package of macroprudential measures, the CCyB was
raised to 0.75% of RWAs on domestic exposures and a sectoral systemic risk buffer (sSyRB) of 2% of RWAs on loans secured
by residential real estate in Germany was introduced. Banks were granted a transitional period until 1 February 2023. In
addition, BaFin recommended that lenders take due account of sustainable lending standards with respect to residential
real estate financing.

108 See Federal Financial Supervisory Authority (2022). The IMF considers the package of measures to be appropriate but
points out that further macroprudential measures would have to be taken, in particular to address the risks in the German
residential real estate market; see International Monetary Fund (2022¢).

109 See German Financial Stability Committee (2019, 2020).

110 See Basel Committee on Banking Supervision (2022) and European Systemic Risk Board (2021b).
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Other countries in Europe have also taken or stepped up macroprudential measures
this year in view of major vulnerabilities and downside risks. Since the start of the
year, 14 countries have either activated the CCyB or announced their intention to raise it.
Systemic risk buffers (SyRBs) were activated in three countries, in some cases on a sector-
specific basis only. In addition, five countries announced the activation of borrower-based
instruments and only two countries repealed existing measures (see Chart 2.3.1).M

Number of European countries” that have loosened or tightened their Chart 2.3.1
macroprudential policy since the start of 2022

As at 11 November 2022

5 ATightened

5 VLoosened

Countercyclical capital buffer Systemic risk buffer Borrower-based instruments

Sources: ESRB and national authorities. * European Economic Area countries plus the United Kingdom.
Deutsche Bundesbank

The impact of the package of macroprudential measures is regularly reviewed.
Banks must comply with the increased capital buffer requirements as of 1 February 2023.
They can use their excess capital for this purpose (see Chart 2.3.2). Overall, the banking
system has excess capital of around €150 billion, corresponding to around 4.5% of
RWAs."2 This means that there is more than enough excess capital in the banking system
to meet buffer requirements. It is, however, possible that individual institutions lack suffi-
cient excess capital. These institutions need to restrict their lending or scale back other
exposures in order to lower their capital requirements. At the individual bank level, this
would be a desirable side effect as it would dampen balance sheet growth for undercap-
italised banks displaying comparatively little resilience. If undercapitalised banks curtailed
their lending, better-capitalised banks could use the opportunity to take market shares
from these banks. This would result in a substitution of lending within the banking sys-
tem without a decline in the overall supply of credit. These and other potential effects of

111 Slovenia abolished additional creditworthiness standards for exceeding the debt service-to-income (DSTI) ratio ceiling
in the second quarter of 2022. In their place, however, the SyRB was introduced on 1 July 2022. In Slovakia, the require-
ments to be met to obtain consumer credit for the renovation of single-family homes were eased in the third quarter of
2022. The less stringent requirements are designed to enable planned energy cost savings to be factored into lending by
making it possible to grant larger loans and longer-term loans. The aim of the measure is to increase the availability of finan-
cing for house renovation in Slovakia and to support the transition to a greener economy. Ireland eased the rules for two
borrower-based instruments in the fourth quarter of 2022. The reason given for this was a comprehensive macropruden-
tial framework review. According to the Central Bank of Ireland, the rule changes are unrelated to the current deterioration
in the macroeconomic environment.

112 Excess capital is measured as CET1 capital less minimum and buffer requirements and less the Pillar 2 guidance.
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German banks' CET1 capital Chart2.3.2

As a percentage of risk-weighted assets

I Minimum requirements (risk-weighted)’ I Capital buffers? I Pillar 2 guidance (P2G) I Excess capital

18  Systemically important institutions? Other banks 18
16 16
14 14
12 12
10 10
8 8
6 6
4 4
2 2
0 0
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1 Sum of 4.5% + Pillar 2 requirement (P2R) + AT1/T2 gap. 2 Institutions must comply with the requirements set out in the package of
macroprudential measures (0.75% CCyB and 2% sSyRB) as of February 2023. 3 Includes the 14 other systemically important institutions
(O-Slls).

Deutsche Bundesbank

the measures are reviewed by macroprudential supervisors on an ongoing basis. At
present, there is no evidence to suggest that the package is substantially affecting new
lending in the banking system (see the box entitled “Impact of the macroprudential meas-
ures” on pp. 58 ff.).

Macroprudential supervisors are closely monitoring how worsening conditions in
the macro-financial environment are affecting existing vulnerabilities in the finan-
cial system. At present, some indicators are suggesting that cyclical vulnerabilities in the
German financial system are no longer building up. However, it is unclear whether the
build-up has been merely interrupted or whether a turning point has been reached. Either
way, the risks to financial stability will not diminish immediately, as they have accumulated
over time in loan portfolios. Vulnerabilities thus remain high. Furthermore, the past has
shown that some indicators of cyclical vulnerabilities also declined several quarters before
a crisis occurred (see the section entitled “Macro-financial environment” on pp. 17 ff.). If
buffer requirements were to be eased in such a situation, the resilience of the financial
system could be reduced if, say, banks were to pay out more profits. But it is precisely in
such a situation that a high level of resilience is needed to absorb potential losses and sta-
bilise lending. Should the interruption in the build-up of cyclical vulnerabilities currently
only be of a temporary nature, even larger capital buffers might be needed in the future.
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Macroprudential supervisors can adjust the capital buffers should the situation in
the financial system change. The adjustment can go in both directions. If growth in
lending remains dynamic and additional vulnerabilities build up in the banking system, it
may be necessary to further increase macroprudential capital buffers. Conversely, if neces-
sary, supervisors can decide at any time to release the macroprudential buffers. This may
be the case, for example, when substantial losses are incurred in the financial system or
when they are clearly looming on the horizon and there is a risk of the credit supply in
the banking system being excessively reduced.

Given the high risks to financial stability, the ESRB is in favour of preserving or
enhancing the resilience of the European financial sector.” In its warning to Euro-
pean supervisory authorities, the ESRB notes that a number of severe risks to financial sta-
bility currently exist. These may materialise simultaneously, thereby interacting with each
other and mutually amplifying their impact. This has made the prospect of severe disrup-
tions with substantial losses in the financial system more likely. The ESRB has therefore
called on supervisory authorities to take measures to preserve the resilience of the finan-
cial system, one of which is maintaining existing capital buffers. A targeted increase in the
capital buffers could further strengthen resilience, taking into account country-specific
developments. Other macroprudential measures should be taken, if necessary. Risks to
financial stability emanating from non-banks, such as insurers and investment funds,
should be addressed where appropriate. The ESRB’s warning was welcomed by both the
German Financial Stability Committee and the ECB Governing Council "4

To broaden the scope of macroprudential policy options, its toolkit should be
expanded to include income-based instruments. As things currently stand, BaFin is not
authorised to impose caps on income-based lending standards in the area of residential
real estate financing (see the section entitled “Situation in the household sector” on
pp. 33 ff.). Such instruments allow supervisors to target potential risks to financial stabil-
ity emanating from high household debt. The ESRB and the IMF therefore recommend
establishing a legal basis for income-based instruments in a timely manner to ensure
macroprudential supervisors’ efficiency and ability to act.’™

In the current situation, the onus is not only on supervisors but also on financial
market participants. Over the past two decades, the German financial system has been
spared large-scale losses even during severe economic downturns, such as during the
COVID-19 pandemic. Indirectly, this was not least due to fiscal and monetary policy meas-
ures. Financial market participants should be aware that, despite the long period of low

113 See European Systemic Risk Board (2022b).
114 See German Financial Stability Committee (2022¢) and European Central Bank (2022b).
115 See European Systemic Risk Board (2021a) and International Monetary Fund (2022c).
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and declining losses in the financial system, losses stemming from credit defaults could
rise substantially in the future in view of risks being tilted considerably to the downside.
All actors should therefore scrutinise their risk management, for example by gauging the
impact of adverse scenarios on their business models and, if need be, taking necessary
measures at an early stage to mitigate risks.

Given the high degree of uncertainty, all actors should assess risks adequately and
reflect them on their balance sheets in a transparent manner. This means, in particu-
lar, that banks should revalue their exposures at an early stage if losses are likely to materi-
alise. In addition to prudent risk provisioning, banks should exercise caution when distrib-
uting profits. It is important that financial intermediaries and other financial market par-
ticipants help preserve and further enhance the financial system’s level of resilience —
because only a resilient financial system can perform its functions even during periods of
stress.

In addition, operational risks should be properly addressed. The smooth functioning
of payment systems and a steady cash supply are major cornerstones of economic activ-
ity. The risk of operational disruptions, for instance due to cyberattacks in connection with
geopolitical tensions, has risen sharply. Appropriate precautionary measures are needed
to increase operational resilience.

Macroprudential policy will continue to face challenges in the medium term, in part
due to structural change in the real economy. The current energy crisis has highlighted
the challenges for the financial system given the structural transformation of the real econ-
omy (see the box entitled “Structural change and financial stability — challenges for macro-
prudential supervision” on pp. 83 ff.). Only a resilient financial system can fulfil its func-
tions even when enterprises increasingly exit the market as a result of structural change
and cause losses in the financial system (see the section entitled “Situation in the corpor-
ate sector” on pp. 27 ff.). Firms entering the market, in particular, depend on a function-
ing financial system to be able to take advantage of the opportunities associated with
structural change and to finance growth. Moreover, macroprudential policy needs to help
ensure that financial stability is not jeopardised if a bank or another financial intermedi-
ary runs into difficulties. This requires mechanisms for the effective and efficient resolution
of financial institutions.

Both things can contribute to enhancing financial stability. However, the result may
be a balancing act between the desired objective of structural change towards an
emissions-free economy and the risk-oriented regulation of the financial system. Risk-
oriented regulation should not be adjusted in such a way that sustainable investment, say,
is generally given preferential regulatory treatment. One example of this is the proposal
by the European Commission to give preferential treatment to the green investment
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Structural change and financial stability —
challenges for macroprudential supervision

A stable financial system is able to fulfil its functions at all times — even dur-
ing periods of stress and real economic upheaval. A stable financial system is
resilient, which means that it also cushions losses from unexpected developments
and reduces contagion and feedback effects. Macroprudential supervision has thus
far focused primarily on the financial system’s functioning during periods of stress.
However, we are currently in a period of upheaval in which structural change in the
real economy and the financial sector is accelerating. Russia’s attack on Ukraine and
the associated rise in energy prices are substantial contributors to this development.
Structural change implies shifts in the relative contributions of individual sectors or
factors of production to economic output. It is a prerequisite for safeguarding the
welfare of society and increasing the economy’s growth potential.’

A functioning financial system is a key prerequisite for structural change, as
it promotes and supports the necessary transformation processes in the real
economy. It finances innovations, supports competition and helps to distribute and
hedge risks. Structural change can be associated with abrupt transformations in the
real economy, potentially leading to disruptions in the financial system. This is why
the possible implications of structural change for financial stability have become a
matter of key concern for macroprudential oversight (see the chart).

Structural change is driven by various developments. At present, the main
drivers include climate change and climate action, demographic change, techno-
logical change, for instance due to digitalisation, as well as geopolitical changes
and their implications, such as shifts in global trade relations (see the chart).? As one
example, large parts of the existing capital stock are tied up in carbon-intensive
industries and production techniques. This capital stock may become redundant in
the wake of structural change and the transition toward climate neutrality. There is
thus a considerable need for investment — to ensure that the capital stock is still
replaced but in a way that is compatible with this transition, and also for innovation
and new technologies. Such ventures are associated with high economic risks and
uncertainties.

1 See German Council of Economic Experts (2021).
2 See Buch (2022) and Lane (2021).
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Structural change, not least to tackle climate change, requires innovation and
implies a reallocation of resources between economic sectors. The necessary
real economic adjustments unfold with a varying degree of intensity and speed. In
general, they are gradual and do not lead to sudden or unforeseen changes. How-
ever, such long-term adjustments can also cause disruptions in the financial system
if they lead to abrupt shifts in expectations and repricing of risks and assets.? The
risk of abrupt adjustments may be higher in periods where structural change accel-
erates unexpectedly, as for example in the wake of developments in the gas mar-
ket triggered by Russia’s attack on Ukraine.

Substantial real economic adjustment processes entail a higher need for
investment and thus a greater need for equity or debt financing. In Germany's
bank-based financial system, debt finance is a major financing source for invest-
ments.* Financing structures for start-up and growth finance for small, innovative
enterprises, which tend to rely more heavily on equity financing, are not as well
established as in other economic regions. Policy initiatives such as the capital mar-

3 See Monga and Lin (2019) and Stiglitz (2019).
4 See Allen and Gale (1995).
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kets union may trigger marked changes in enterprises’ funding structure over the
medium term.>

Reallocation processes may be accompanied by an increase in insolvencies in
sectors that are particularly exposed to structural change. Insolvencies are likely
to rise in shrinking sectors. But insolvencies could also be relatively high in very
dynamic sectors characterised by innovation and growth. These adjustments are
perceived asymmetrically, for while the sectors and enterprises that are in decline
as well as the potential balance sheet losses are known, the enterprises that are yet
to be established and their financing needs are not.

Government action shapes the conditions for structural
change

Government action affects the interaction between the real economy and the
financial sector. It influences the way shocks are transmitted as well as who
eventually carries the risks associated with structural change. This regulatory
framework includes insolvency and labour law, financial market regulation, the
design of other regulatory frameworks — for example in the field of science or com-
petition policy — and fiscal policy, particularly the standard tax and transfer system
and contingency measures if risks materialise. The specific design of this framework
is adapted to changes in the environment via policy coordination processes at the
international and national levels.

However, government measures can also come with undesirable side effects
and can lead to corrections that cause sudden developments. For example, the
longer it takes for the necessary climate policy measures to be taken, the greater
the transition risks associated with the transition to a climate-neutral economy. This
is because the later any measures are taken, the larger the adjustments need to be
in order to achieve the climate goals. For one thing, this tends to increase the risk
that market participants will be surprised by the measures or their effects. Transi-
tion risks could also arise if measures already taken are unexpectedly reversed.® In
this way, government measures can thus mitigate the impact of structural change
but they can also amplify its potentially disruptive effects.

5 See German Council of Economic Experts (2018).
6 See Deutsche Bundesbank (2021).
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The impact of structural change is not confined to the real economy or to
traditional risk categories such as market or credit risk. Technological change
also leads to changes in conditions of competition in the financial system. Existing
business models could come under pressure and be supplemented or replaced by
new ones. In this process, risks to financial stability could emerge.”

The financial sector can be a catalyst

From a financial stability perspective, structural change primarily affects the
aforementioned risk categories. Some drivers of structural change can have a dir-
ect impact on these risk categories. For example, physical risks from climate change
such as higher average temperatures or extreme weather may lead to greater dam-
age and thereby losses to asset values in the future. If anticipated, they may already
trigger repricing today.® At the same time, the need to reallocate real economic
resources creates new sources of risk:

First, risks could be systematically underestimated and risk concentrations
could emerge that contribute to the build-up of financial stability risks. Mar-
ket participants could misjudge the timing and magnitude of the adjustment pro-
cesses. If a real contraction in certain sectors is reflected on financial institutions’
balance sheets only with a time lag, hidden risks may accumulate. These can sub-
sequently lead to losses and, in a worst case scenario, impair the financial system’s
ability to finance the transition.

This may happen, for example, if enterprises without a sustainable business
model are kept afloat. Government measures could, for instance, support enter-
prises whose business models are unsustainable in the long term. If banks only
slowly reduce non-performing loans to such enterprises and extend their existing
credit lines, they too can contribute to corporate zombification.® This would ultim-
ately lead to a misallocation of credit and capital in the economy as a whole;
weaker firms would exit the market more slowly, thereby slowing down structural
change.

7 See Buch (2018).
8 See Deutsche Bundesbank (2021).
9 See Andrews and Petroulakis (2019) and Banerjee and Hofmann (2018).
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Second, government frameworks or measures can produce distorted incen-
tives. One of the objectives of government interventions in the context of struc-
tural change may be, for example, to promote private financing and innovation. If,
however, owing to implicit or explicit guarantees for enterprises or financial institu-
tions, actors expect public sector support when risks arise, they may misprice the
associated risks.’® The result would be an incentive for the market participants in
question to take on excessive risk. In principle, anyone taking entrepreneurial risks
should also be able to bear them. If the government nevertheless makes implicit or
explicit guarantees for business activity, it is important to monitor the debt sustain-
ability of public finances as well.

At a given level of minimum capital requirements, a financial system with a
larger capital base can provide more funding to meet the increased demand
for debt financing in times of structural change. This is because financing of
innovation and productivity growth requires a functioning and resilient financial sys-
tem. Financial institutions may be less capable of financing structural change if the
potential losses that arise in the process jeopardise their capital base.” The strength
of this relationship and the extent to which, for example, a banking-dominated
financial sector is able to finance transformation and innovation are determined by
a number of other factors besides capitalisation. These include, inter alia, the degree
of risk aversion and the existence of incentives to take risks.'?

Macroprudential policy and supervision have important tasks
to perform

The task of macroprudential supervision is to understand how the financial
system contributes to structural change and how it is itself affected by the
developments driving structural change. This requires a comprehensive under-
standing of structural change and, amongst other things, of how government influ-
ences it. That also includes measures that go beyond financial regulation such as
competition policy measures, the design of insolvency law, and fiscal support meas-
ures and incentives. Fiscal measures, in particular, have played an important role in

10 For an overview of the impact of implicit guarantees using the too-big-to-fail problem as an example, see Buch
et al. (2021) and Financial Stability Board (2020).

11 See Schivardi et al. (2022).

12 Many studies focus on the role of the financial sector in facilitating investment in innovation. To date, however,
few studies have investigated the relationship between the resilience of the financial sector, on the one hand, and
transformation processes or economic growth, on the other. See Coricelli and Worgétter (2012), Elert et al. (2019),
Hall and Lerner (2010) and Klein and Turk-Ariss (2022).
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safeguarding financial stability in previous periods of stress, for example during the
coronavirus pandemic. Going forward, it is therefore important not to lose sight of
the implications of fiscal policy measures for financial stability. This requires effect-
ive monitoring of both fiscal measures and corporate debt. Overall, from a finan-
cial stability perspective it is important to design economic policy measures such
that they do not distort incentives, maintain the steering effect of price signals and
thus do not delay important adjustment processes. Moreover, they must not put
debt sustainability of public finances at risk.

Long-term structural changes are inherently difficult to predict and model. For
example, in view of potential deglobalisation or fragmentation, analyses should
focus on changes in international interconnectedness. On the one hand, fragmen-
tation could make the financial system more vulnerable and increase contagion
risks. On the other hand, fragmentation aimed at reducing exposures to jurisdic-
tions perceived to be risky could make the financial system less vulnerable. This
could be the case, for example, where western advanced economies change sup-
ply chains such that they import a larger share of their intermediate inputs from
economies that are political partners. One prerequisite for a better understanding
of such implications is analysis of the link between international trade integration
and financial integration.

When analysing risks to financial stability, it is important to understand how
structural change that is slow or delayed — but also unexpectedly rapid — can
affect the financial system. The analytical focus here is on the questions of where,
how and to what extent risks potentially arise in these processes and of who bears
these risks. In the context of structural change in the financial system, it is also
necessary to closely monitor the risks arising from a shift in financing activity to the
non-bank financial sector.

The task of macroprudential policy is to strengthen the resilience of the finan-
cial system, including during and for periods of structural change and high
uncertainty. For if insolvencies increase in the course of the transformation pro-
cess, credit risk will also mount. As a key element of macroprudential policy, cap-
ital buffers, in particular, strengthen banks’ resilience.

Structural change also implies transformation processes in the financial sys-
tem. To finance innovation in the context of structural change, there may be a
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greater need for equity financing, for example in the form of venture capital.’® At
the same time, digitalisation, in particular, is an important driver of structural change
in the financial system. Conditions of competition change as a result. Existing busi-
ness models may become unsustainable and be changed or replaced by new ones,
leading to shifts between the various parts of the financial system as well.'* Risks
to financial stability can arise if core functions of the financial system shift to less
requlated intermediaries.

Another key matter for macroprudential policy is to better manage bank fail-
ure. In this regard, structural change in the financial system also means, not least,
implementing an effective and efficient resolution of financial institutions with
unsustainable business models. The core elements are banks’ recovery and reso-
lution plans. Here, microprudential supervisors play an important role. Resolution
processes must be feasible and credible. They must prevent individual ailing banks,
as far as possible, from putting the stability of the financial system as a whole at
risk in order to avert the need for fiscal stabilisation. This is the only way to avoid
market distortions and inefficiencies. In addition, the associated fiscal burden may
also trigger concerns about the sustainability of public debt or place an excessive
strain on public finances.

13 See Shafie et al. (2021).
14 See Buch (2018).
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needed to finance the insurance sector’s transition to sustainability."® The focus should
be on the risks associated with investment. These can be either high or low when it comes
to “green” investment. Where there are no substantial differences between this invest-
ment type’s risk profile and that of other investment types, the preferential treatment of
sustainable investment could lead to misquided incentives that could pose risks to finan-
cial stability further down the line.

I List of references

Aldasoro, 1., P. Hordahl and S. Zhu (2022), Under Pressure: Market Conditions and Stress,
BIS Quarterly Review, No 37, Bank for International Settlements.

Allen, F. and D. Gale (1995), A Welfare Comparison of Intermediaries and Financial Markets
in Germany and the US, European Economic Review, Vol. 39, No 2, pp. 179-2009.

Altman, E.I. (1968), Financial Ratios, Discriminant Analysis and the Prediction of Corpor-
ate Bankruptcy, The Journal of Finance, Vol. 23, No 4, pp. 589-609.

Andrews, D. and F. Petroulakis (2019), Breaking the Shackles: Zombie Firms, Weak Banks
and Depressed Restructuring in Europe, ECB Working Paper No 2240.

Antony, J. and D.P. Broer (2010), Linkages between the Financial and the Real Sector of
the Economy: A Literature Survey, CPB Document No 216.

Association of German Pfandbrief Banks (vdp) (2021), Strukturen der Wohneigentums-
finanzierung 2021.

Banerjee, R. and B. Hofmann (2018), The Rise of Zombie Firms: Causes and Consequences,
BIS Quarterly Review.

Bank for International Settlements (2022a), Annual Economic Report.

Bank for International Settlements (2022b), Private Sector Debt and Financial Stability,
CGFS Papers No 67, May 2022.

116 See European Commission (2021).

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 90



Bank of England (2022), Financial Stability Report.

Banque de France (2022), Quarterly Business Survey of Inflation Expectations: 2nd quarter
2022, June 2022.

Barasinska, N., P. Haenle, A. Koban and A. Schmidt (2019), Stress testing the German
mortgage market, Deutsche Bundesbank Discussion Paper No 17/2019.

Basel Committee on Banking Supervision (2022), Buffer Usability and Cyclicality in the
Basel Framework, October 2022.

Bednarek, P. (2021), Analysis of (stressed) allocation risk in the aggregate credit portfolio
of domestic banks, Deutsche Bundesbank Technical Paper No 10/2021.

Beutel, J., S. List and G. von Schweinitz (2019), Does Machine Learning Help Us Predict
Banking Crises?, Journal of Financial Stability, Vol. 45, No 100693.

Borio, C. (2014), The Financial Cycle and Macroeconomics: What Have We Learnt?, Journal
of Banking & Finance, Vol. 45, pp. 182-198.

Buch, C. (2018), Competition and stability in the financial sector during times of techno-
logical change, speech at the reception of the German Institute for Economic Research
(DIW) at the annual meeting of the German Economic Association (Verein fur Socialpolitik),
Freiburg im Breisgau, 3 September 2018.

Buch, C., A. Dominguez-Cardoza and M. Vélpel (2021), Too-big-to-fail and funding costs:
A repository of research studies, Deutsche Bundesbank Technical Paper No 01/2021.

Buch, C. (2022), Financial Stability Implications of the Current Geopolitical Situation: Panel
on Systemic Risk — Where is the Next Financial Crisis Coming From?, introductory state-
ment at the Panel on Systemic Risk of the CEPR Symposium, Paris, 2 June 2022.

Busch, R. and C. Memmel (2017), Banks" Net Interest Margin and the Level of Interest
Rates, Credit and Capital Markets, Vol. 50, No 3, pp. 363-392.

Chang, H. and H. Schmeiser (2022), Life Insurance Surrender and Liquidity Risks, Quanti-
tative Finance, Vol. 22, No 4, pp. 761-776.

Cheng, C., C. Hilpert, A. M. Lavasani and M. Schaefer (2022), Surrender Contagion in Life
Insurance, European Journal of Operational Research.

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 91



Claus, J. and J. Thomas (2001), Equity Premia as Low as Three Percent? Evidence from
Analysts’ Earnings Forecasts for Domestic and International Stock Markets, The Journal of
Finance, Vol. 56, No 5, pp. 1629-1666.

Coricelli, F. and A. Worgotter (2012), Structural Change and the Current Account: The Case
of Germany, OECD Economics Department Working Papers No 940.

de Wit, E.R., P. Englund and M.K. Francke (2013), Price and Transaction Volume in the
Dutch Housing Market, Regional Science and Urban Economics, Vol. 43, No 2, pp. 220-241.

Deutsche Bundesbank (2018), Financial Stability Review.
Deutsche Bundesbank (2019), Financial Stability Review.
Deutsche Bundesbank (2020a), Financial Stability Review.
Deutsche Bundesbank (2020b), Monthly Report, October 2020.
Deutsche Bundesbank (2021), Financial Stability Review.
Deutsche Bundesbank (2022a), Monthly Report, February 2022.
Deutsche Bundesbank (2022b), Monthly Report, April 2022.
Deutsche Bundesbank (2022c), Monthly Report, June 2022.
Deutsche Bundesbank (2022d), Monthly Report, July 2022.
Deutsche Bundesbank (2022e), Monthly Report, September 2022.
Deutsche Bundesbank (2022f), Annual Report 2021.

Drehmann, M., C. Borio and K. Tsatsaronis (2012), Characterising the Financial Cycle: Don't
Lose Sight of the Medium Term!, BIS Working Papers No 380.

Elert, N., M. Henrekson and M. Sanders (2019), Savings, Finance, and Capital for Entre-
preneurial Ventures, in The Entrepreneurial Society: International Studies in Entrepreneur-
ship, Vol. 43, Springer, pp. 53-72.

Elul, R., N.S. Souleles, S. Chomsisengphet, D. Glennon and R. Hunt (2010), What “Triggers”
Mortgage Default?, American Economic Review, Vol. 100, No 2, pp. 490-494.

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 92



European Central Bank (2022a), Economic Bulletin, March 2022.

European Central Bank (2022b), Governing Council Statement on Macroprudential Policies,
November 2022.

European Commission (2021), Proposal for a directive of the European Parliament and of
the Council amending Directive 2009/138/EC as regards proportionality, quality of super-
vision, reporting, long-term guarantee measures, macro-prudential tools, sustainability
risks, group and cross-border supervision, September 2021.

European Insurance and Occupational Pensions Authority (2022), Financial Stability Report,
June 2022.

European Systemic Risk Board (2021a), Recommendation on Medium-Term Vulnerabilities
in the Residential Real Estate Sector in Germany, ESRB/2021/10, December 2021.

European Systemic Risk Board (2021b), Report of the Analytical Task Force on the Overlap
Between Capital Buffers and Minimum Requirements, December 2021.

European Systemic Risk Board (2022a), Vulnerabilities in the Residential Real Estate Sectors
of the EEA Countries, February 2022.

European Systemic Risk Board (2022b), Warning on Vulnerabilities in the Union Financial
System, ESRB/2022/7, September 2022.

Falter, A., M. Kleemann, L. Strobel and H. Wilke (2021), Stress testing market risk of Ger-
man financial intermediaries, Deutsche Bundesbank Technical Paper No 11/2021.

Federal Financial Supervisory Authority (2022), Package of macroprudential measures:
BaFin plans to increase the countercyclical capital buffer and set a systemic risk buffer for
the residential property sector, press release of 12 January 2022, Bonn.

Financial Stability Board (2020), Evaluation of the Effects of Too-Big-to-Fail Reforms, Con-
sultation Report.

Forstemann, T. (2021), Lethal Lapses: How a Positive Interest Rate Shock Might Stress Life
Insurers, mimeo.

Fricke, D., S. Jank and H. Wilke (2022), Who creates and who bears flow externalities in
mutual funds? Deutsche Bundesbank Discussion Paper, forthcoming.

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 93



Fricke, D. and H. Wilke (2020), Connected funds, Deutsche Bundesbank Discussion Paper
No 48/2020.

Garriga, C. and A. Hedlund (2020), Mortgage Debt, Consumption, and llliquid Housing
Markets in the Great Recession, American Economic Review, Vol. 110, No 6, pp. 1603-1634.

Geiger, S. (2022), Systemic risk buffer and residential real estate loans: the steering effect
of sectoral buffer application, Deutsche Bundesbank Technical Paper No 04/2022, forth-
coming.

German Council of Economic Experts (2018), Setting the Right Course for Economic Policy:
Annual Report 2018/19.

German Council of Economic Experts (2021), Shaping the Transformation: Education, Dig-
italisation and Sustainability: Annual Report 2021/22.

German Financial Stability Committee (2019), Empfehlung zur Erhéhung des antizyklischen
Kapitalpuffers, AFS/2019/1, May 2019.

German Financial Stability Committee (2020), Herabsenkung des antizyklischen Kapital-
puffers durch die BaFin wird vom AFS begrifst, press release of 18 March 2020, Berlin.

German Financial Stability Committee (2021), Eighth Financial Stability Committee report
to the Bundestag, June 2021.

German Financial Stability Committee (2022a), German Financial Stability Committee wel-
comes the Federal Financial Supervisory Authority’s announced package of macropruden-
tial measures, press release of 12 January 2022, Berlin.

German Financial Stability Committee (2022b), Package of macroprudential measures:
Frequently asked questions (FAQs), February 2022.

German Financial Stability Committee (2022¢), Weakening of the economic environment
and heightened risks: safeguarding the resilience of the German financial sector, press
release of 13 October 2022, Berlin.

Hall, B.H. and J. Lerner (2010), The Financing of R&D and Innovation, in Handbook of the
Economics of Innovation, Vol. 1, North Holland, pp. 609-639.

Hort, K. (2000), Prices and Turnover in the Market for Owner-occupied Homes, Regional
Science and Urban Economics, Vol. 30, No 1, pp. 99-119.

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 94



ifo Institute (2022), Many Construction Projects in Germany Are Being Canceled, press
release of 15 July 2022, Munich.

International Monetary Fund (2019), Global Financial Stability Report: Technical Note on
Asset Valuation Models, October 2019.

International Monetary Fund (2022a), World Economic Outlook Update: Rising Caseloads,
a Disrupted Recovery, and Higher Inflation, January 2022.

International Monetary Fund (2022b), World Economic Outlook Update: Gloomy and
More Uncertain, July 2022,

International Monetary Fund (2022¢), Germany: 2022 Article IV Consultation — Staff
Report, Country Report No 2022/229, July 2022.

International Monetary Fund (2022d), Global Financial Stability Report: Navigating the
High-Inflation Environment, October 2022.

International Monetary Fund (2022e), World Economic Outlook: Countering the Cost-of-
Living Crisis, October 2022.

Jorda, O., M. Schularick and A. M. Taylor (2013), When Credit Bites Back, Journal of
Money, Credit and Banking, Vol. 45, No s2, pp. 3-28.

Kajuth, F. (2021), Land Leverage and the Housing Market: Evidence from Germany, Journal
of Housing Economics, Vol. 51.

Kajuth, F., T. A. Knetsch and N. Pinkwart (2016), Assessing House Prices in Germany: Evi-
dence from a Regional Data Set, Journal of European Real Estate Research, Vol. 9, No 3,
pp. 286-307.

Klein, P-O. and R. Turk-Ariss (2022), Bank Capital and Economic Activity, Journal of Finan-
cial Stability, Vol. 62.

Kubitza, C., N. Grochola and H. Grindl (2022), Life Insurance Convexity, mimeo.
Lane, P. R. (2021), Structural Change and Central Banking: Some Research Priorities, intro-

ductory statement at the 5th Joint Regional Financing Arrangements Research Seminar of
the ESM, Frankfurt am Main, 24 September 2021.

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 95



Memmel, C. and C. Roling (2021), Risks in domestic banks’ corporate lending business,
Deutsche Bundesbank Technical Paper No 08/2021.

Metiu, N. (2022), A composite indicator of financial conditions for Germany, Deutsche
Bundesbank Technical Paper No 3/2022, forthcoming.

Monga, C. and J.Y. Lin (2019), The Oxford Handbook of Structural Transformation, Oxford
University Press.

Moreno Badia, M., P. Medas, P. Gupta and Y. Xiang (2022), Debt is Not Free, Journal of
International Money and Finance, Vol. 127, 102654.

Nagel, J. (2022), Return of inflation: What do we learn from survey data?, speech at the
Joint Spring Conference on Monetary Policy and Expectations of Households and Firms,
Eltville am Rhein, 23 June 2022.

Pelzer, M., N. Barasinska, M. Buchholz, S. Friedrich, S. Geiger, N. Hristov, P. Jamaldeen,
A. Loffler, M. Madjarac, M. Roth, L. Silbermann and L.-H. Wong (2021), Potential delev-
eraging in the German banking system and effects on financial stability, Deutsche Bun-
desbank Technical Paper No 12/2021.

Schivardi, F., E. Sette and G. Tabellini (2022), Credit Misallocation during the European
Financial Crisis, The Economic Journal, Vol. 132, No 641, pp. 391-423.

Schuler, Y.S., P.P. Hiebert and T. A. Peltonen (2020), Financial Cycles: Characterisation and
Real-Time Measurement, Journal of International Money and Finance, Vol. 100.

Shafie, S., M. Liedtke and R. Asghari (2021), Der deutsche Venture-Capital-Markt: Investi-
tionen und Rahmenbedingungen, Wirtschaftsdienst No 101, pp. 906-910.

Stiglitz, J.E. (2019), Structural Transformation, Deep Downturns, and Government Policy,
in The Oxford Handbook of Structural Transformation, Oxford University Press, pp. 35-44.

Stability situation in the German financial system
Deutsche Bundesbank, Financial Stability Review 2022 96



COMMERCIAL REAL
ESTATE AND THE
GERMAN FINANCIAL
SYSTEM

Commercial real estate plays a central role in the financial system as col-
lateral for banks’ loans to firms and as an investment. Prices of commer-
cial real estate react relatively strongly to cyclical developments. The com-
mercial real estate market is also important from a macroeconomic per-
spective. It is therefore unsurprising that adverse developments in commer-
cial real estate markets have amplified financial crises in the past.

The German commercial real estate market does, however, have some fea-
tures that could reduce risk. The indebtedness of commercial real estate
firms has remained constant in recent years. On average, commercial real
estate loans in German banks” portfolios are relatively well collateralised.
Historical relationships provide evidence that commercial property prices in
Germany react more slowly to deteriorating financing conditions than is the
case in other countries. The valuation of commercial real estate is in line
with estimates based on long-term trends. Experience gained in earlier cri-
ses prompted regulators, back in 2013, to address risks arising from runs on
real estate funds.

For a systemic perspective, the analysis should include not only the German
commercial real estate market, but also commercial real estate and invest-
ors abroad. For one thing, a significant share of German commercial real
estate loans have a connection to other countries and, for another, foreign
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players are heavily involved in the German commercial real estate market
as direct investors. International commercial real estate markets tend to
develop along similar paths and are influenced, in part, by the same global
factors. Shocks in the commercial real estate market could therefore have
a greater impact on the economy and financial system than a purely his-
torical and national perspective would suggest.
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Importance of commercial real estate for
financial stability

The commercial real estate market reacts more strongly to cyclical developments
than the residential real estate market. Commercial real estate is held with the aim,
amongst others, of generating capital gains and regular rental income." Expected returns
therefore play a greater role in the decision to buy than is the case with residential real
estate. Income-producing real estate also includes rental housing, i.e. real estate that
enterprises let out for dwelling purposes (see Chart 3.1).2 In an economic downturn, the
rental income expected from commercial real estate will change, and consequently its
value will, too. The commercial real estate market is therefore more sensitive globally to
the state of the economy than the residential real estate market.3

Classification of real estate from a financial stability perspective Chart 3.1
[ Income-producing real estate T Real estate used by owner" )
s " : \
Real estate for non-dwelling purposes

|
L Commercial real estate (e.g. office, retail or logistics real estate)
3 7
Not owned by natural persons
and therefore commercial real Buy-to-let . L
estate (rental housing) res)i/dential real estate Owner-occupied residential real estate
. J

Source: European Systemic Risk Board (2019a). 1 For real estate for non-dwelling purposes, the exact definition is: “property held by
owners for the purpose of conducting their business, purpose or activity”. Social housing is also counted as commercial real estate, but
cannot be clearly classified in this schematic overview. The size of the boxes is not indicative of their relevance.

Deutsche Bundesbank

Abrupt changes in the economic environment can impact the financial system
through multiple channels and amplify developments. The construction and purchase
of commercial real estate is financed by banks, real estate funds and insurers through
loans and direct investment (see Chart 3.2). Large real estate enterprises can also tap the
capital market for funding by issuing bonds and equities. Commercial real estate plays an
important role in the financial system, both as collateral for loans to enterprises and as an
investment for real estate funds. Long-term assets are thus financed using debt with

1 A breakdown of the total floor space of urban commercial real estate, which excludes the logistics segment, yields a
share of around 49% for the rental housing segment, a share of around 39% for the office segment and a share of 12%
for the retail segment. See Knetsch (2021). Calculations are based on data from the 2011 census. A breakdown of the com-
mercial real estate transaction volume by primary use type, which is not comparable to the previous breakdown, suggests
that the logistics segment is of a similar size to the retail segment. See Jones Lang LaSalle (2022).

2 See European Systemic Risk Board (2019a). The legal documents on which the use of macroprudential instruments is
based (CRR/CRD, Section 48u of the German Banking Act, or Kreditwesengesetz) employ a different definition of residen-
tial real estate, which is based solely on the purpose for which it is used and which includes “rental housing”.

3 See Bank for International Settlements (2020).
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Interconnectedness with commercial real estate markets Chart 3.2
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potentially shorter maturities or through fund shares which can potentially be redeemed
at shorter notice. Unlike market-traded securities such as equities and bonds, the liquid-
ity of commercial real estate is low and the underlying information asymmetry is signifi-
cant, something which materialises particularly in the event of a loss of confidence. For
example, borrowers have more insight into construction projects than lenders. Further-
more, unlike with residential real estate, borrowers in the commercial real estate sector
also have little incentive to service loans if they experience financial difficulties.* At the
same time, both commercial real estate firms and investors such as real estate funds may
be leveraged. All the characteristics — debt, maturity and liquidity transformation, illiquid
assets and moral hazard — have the potential to amplify the impact of a negative shock
in the commercial property market on the financial sector. A negative shock may, say, not
only reduce the value of collateral, it may also limit the ability to sell commercial real estate
at an adequate price. At the same time, highly leveraged commercial real estate firms
might fail to service loans, which in turn increases the pressure to sell the commercial
property used as collateral. In addition, indebted investors may be forced to sell other
assets in order to generate liquidity. This is particularly the case where the redemption
notice periods for fund shares in real estate funds are short (see the section entitled “Risks
arising from runs on real estate funds already addressed by regulators” on pp. 105f.). This

4 See European Systemic Risk Board (2015, 2019b).
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could result in negative price spirals with adverse effects on the balance sheets and income
of stakeholders in the commercial real estate market.

Financial intermediaries would also be affected indirectly if, for example, negative
macroeconomic developments caused a decline in construction activity in the com-
mercial real estate market. Depending on the strength of the shock, this could addition-
ally impair economic growth and thus cause credit default rates to rise across sectors. The
interconnectedness of financial intermediaries with each other and through cross-border
loans and investments in commercial real estate may amplify the transmission channels.

The commercial real estate market has, to date, rarely been the sole trigger of
financial crises, but has often amplified their impact. The banking crisis in Sweden in
the early 1990s was largely caused by revaluations in the commercial property market.>
In other crises, commercial real estate loans may not have been the trigger, but they did
contribute significantly to the losses suffered by banks — examples being Spain, Ireland
and the United States during the Global Financial Crisis of 2007-08.6 The non-performing
loans ratio has usually been higher for commercial real estate than for residential real
estate, as there is a greater incentive for strategic credit defaults on commercial real estate
loans.”

Characteristics of the German commercial
real estate market

The commercial real estate market is important for the real economy. Measured by
its share of gross domestic product (GDP) in Germany, the economic importance of the
commercial real estate sector has risen from around 13% in 2010 to almost 15% in 2019.8
This share is roughly in line with the international average.®

Prices in the German commercial real estate market fluctuate procyclically with eco-
nomic developments. In Germany, cyclical troughs in commercial property prices coin-
cide, in particular, with recessionary periods (see Chart 3.3). There is, moreover, a high

5 See Englund (1999).

6 See Levitin and Wachter (2013).

7 See European Systemic Risk Board (2015, 2019b).

8 See International Monetary Fund (2021). Estimates of the size of the commercial real estate sector are based on MSCI
data on the value of professionally managed real estate investments.

9 When calculating this average, the city states were excluded from the underlying International Monetary Fund dataset.
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degree of co-movement between the cycles in the two market segments office and logis-
tics.10

German commercial real estate price cycles’ Chart3.3
Deviation from trend (%)

+15  Real German commercial real estate cycles ...
... office
+10

... logistics

=15 Recessionary periods'
1992 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21
Source: Jones Lang LaSalle. * Extracted using the one-sided HP filter (\ = 1,600). 1 Recessions in Germany as defined by the German

Council of Economic Experts.
Deutsche Bundesbank

For the most part, commercial property prices in Germany rose in the years leading
up to the COVID-19 pandemic, as they did in other European countries. If commer-
cial property prices are broken down into a long-term trend and a cyclical component, it
becomes clear that developments in Germany in recent years do not go beyond the long-

Breakdown of commercial real estate prices in Germany Chart 3.4
Adjusted for inflation
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term trend (see Chart 3.4)." The cyclical component lies within the range seen in other
large European countries. In Germany, commercial property prices have in recent years

10 For reasons of consistency, price data in the charts are based on data provided by real estate service provider JLL. Nation-
ally and internationally comparable data are available only for the logistics and office segments.

11 For the overall commercial real estate index, the office and logistics segments are weighted at 74% and 26%, respect-
ively, based on transaction volume. See Jones Lang LaSalle (2022). No meaningful data are available for the retail segment
in recent quarters. The rental housing segment was not included in the European comparison as no appropriate time ser-
ies are available for this segment. Nominal prices were adjusted for inflation using the consumer price index.
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outpaced other indicators of economic growth, such as GDP, private consumption,
employment or office rents.'> However, increased working from home, the energy crisis
and the economic downturn could have a negative impact on the trend in the long term.

Banks dominate commercial real estate
financing in Germany

In Germany, bank loans are the most important form of commercial real estate
financing. Commercial real estate loans represent around 7% of domestic banks’ total
assets. In Germany, commercial property loans account for around one-third of bank loans
issued to non-financial corporations. This is more than in the other large euro area coun-
tries, where the percentage stands at around 20% to 25%." Bank loans also play a greater
role in Germany than they do in the United States. This also applies to Pfandbriefe, where
the loans are used as cover funds. By contrast, less use is made of commercial mortgage-
backed securities (CMBSs) and non-bank loans to finance commercial real estate.' Loans
to finance domestic commercial real estate are broadly anchored in the banking system.
Foreign business is predominantly the preserve of large banks.

The upturn in the commercial real estate market in recent years has been accom-
panied by an expansion in lending. Lending in the commercial real estate sector has
grown continuously since 2015. In the course of the COVID-19 pandemic, credit growth
declined for a time. While lending to foreign borrowers was temporarily curtailed, growth
in lending to domestic borrowers remained elevated.

Risk characteristics of loans paint mixed picture

The leverage ratio of German commercial real estate enterprises is stable. In relation
to total assets, their debt levels remained broadly unchanged between 2002 and 2020.
Analyses of AnaCredit credit data show that the relative indebtedness of German com-
mercial real estate enterprises with banks has increased slightly over the past three years.
Compared with other euro area countries, however, it is still in the lower range. Vet large

12 The underlying evaluation is based on an analysis by the European Central Bank. See European Central Bank (2011).
13 See International Monetary Fund (2021). This share varies by dataset and the definition used.

14 See International Monetary Fund (2021).

15 For more information on developments in lending and other indicators of developments in the commercial real estate
market, see, in particular, https://www.bundesbank.de/en/statistics/sets-of-indicators/system-of-indicators-for-the-german-
commercial-property-market
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real estate firms, in particular, can also use instruments such as bonds to raise debt. These
are not captured in AnaCredit. The leverage ratio of German real estate enterprises that
are public limited companies has declined since the Global Financial Crisis. By European
standards, however, it is fairly high.

The share of commercial real estate loans with a high loan-to-value (LTV) ratio is
small by the standards of the real estate sector. For example, the share of commercial
real estate loans with an LTV greater than 100% is lower than for residential real estate
loans.'® These LTVs are, however, not fully comparable, as their level is strongly depend-
ent on whether banks count collateral at market value or at the more conservative mort-
gage lending value." In addition, banks take different types of collateral into account
when calculating LTVs, making it more difficult to compare LTVs as reported by banks.'®

Survey results point to a tightening of lending standards. The responses given to a
number of ad hoc questions included in the July 2022 Bank Lending Survey (BLS) suggest
that German banks expect higher risks when granting new commercial real estate loans.
This can be attributed, amongst other things, to the Russian war of aggression against
Ukraine and the reversal of interest rates. Banks indicated that they were expecting to
tighten credit standards slightly and to tighten credit terms and conditions somewhat in
the following six months. This would reduce vulnerability in new lending (see the section
entitled “Risks in the German commercial real estate market” on pp. 110f)).

Non-recourse and bullet loans increase banks’ vulnerabilities; however, the percent-
age of loans with these risk characteristics appears to be relatively constant over
time. In around one-third of commercial real estate loans issued, the lending bank has
recourse only to the posted collateral in the event of a borrower experiencing payment
difficulties. Borrowers’ investors are not obliged to inject any further funds for these loans.
Repayment of these loans is therefore highly dependent on the underlying value of the
property and the cash flows that borrowers generate from the properties. In addition, in
around half of the loan portfolio, principal and interest payments are due only at the end
of the loan term.'™ This is a relatively large proportion by international standards. How-
ever, the share of loans with these risk characteristics in the total commercial real estate
loan portfolio and in new lending appears to be relatively constant over time. The fact

16 The comparison of residential and commercial real estate within Germany is based on a Bundesbank analysis that is con-
fined to institutions reporting collateral on a market value basis.

17 According to Section 3 of the Regulation on calculating the mortgage lending value (Beleihungswertermittlungsverord-
nung), the mortgage lending value is the value of the property after adjustment for short-term, e.g. cyclical, fluctuations.
The market value represents the ceiling for the mortgage lending value.

18 This makes it difficult to compare data within the same dataset and, above all, between datasets such as AnaCredit and
Financial Reporting (FINREP), as the problem is further exacerbated here by different reporting rules.

19 This analysis refers only to loans for which the repayment structure is known. The repayment structure is unknown for
around one-third of the portfolio.
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that only a small proportion of commercial real estate loans are granted without loan col-
lateral limits the risk involved.

In Germany, only a comparatively small percentage of commercial real estate loans
are floating rate loans. As floating rate loans make up only around one-third of the com-
mercial real estate loan portfolio in Germany, interest rate risk lies predominantly with the
lender. Banks typically use derivatives to hedge some of the interest rate risk.2° Around
one-tenth of fixed interest loans have a residual maturity of less than two years. In an
environment of rising interest rates, the borrowers in question therefore risk having to roll
over their loans at expensive rates.

Low risk weights at banks using internal ratings may indicate that risks are being
underestimated. For almost one-third of the total volume of commercial real estate
loans, banks calculate the risk weights used to determine capital requirements based on
internal models (internal ratings-based approach, or IRBA). The weighted median of the
maximum risk weights applied is significantly lower than the risk weights used by institu-
tions applying the credit risk standardised approach (CRSA). During the pandemic, the
median IRBA risk weights temporarily spiked slightly higher.

Potential risks in connection with the effects of the COVID-19 pandemic have not
yet materialised. However, possible signs of a deterioration in credit quality were evident
in a clear increase in loans for which a significant rise in credit risk was observed.?' Over
the past two years, their share in loans backed by commercial real estate has swollen from
12% to 22%.%2 Although these loans are not categorised as non-performing, banks have
increased their risk provisions for them.

Risks arising from runs on real estate funds
already addressed by regulators

Real estate funds have grown significantly in importance in recent years. The Ger-
man real estate fund sector is the largest in Europe in terms of assets under manage-
ment.?3 Since 2010, German open-end real estate funds’ net fund assets have doubled to
8% relative to GDP.2* This is mainly due to the strong growth seen in open-end special-

20 See Hoffmann et al. (2019).

21 This describes developments in stage 2 loans, i.e. loans that are not yet non-performing but for which an increase in
credit risk has been observed. Non-performing loans are not taken into account.

22 These data are available only from banks reporting in accordance with International Financial Reporting Standards (IFRSs).
23 See European Securities and Markets Authority (2022).

24 Both retail and specialised funds are included here.
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ised real estate funds, which are investment vehicles reserved for institutional investors.
As at the end of the third quarter of 2022, German open-end specialised real estate funds
were holding around €170 billion in net fund assets under management. The main share-
holders are German insurers and pension funds, which each hold around 30% of fund
shares, and domestic banks with around 18%. Direct purchases of land and real estate in
Germany still make up the bulk of investment activity of specialised real estate funds, even
if indirect forms of investment via equity investments and loans to real estate companies
now account for just under 30% of commercial real estate investment. Retail real estate
funds, through which households invest mainly in the commercial real estate market, are
more focused on the commercial real estate market abroad.

Regulatory requirements limit risks arising from liquidity and maturity transform-
ation. Real estate assets are illiquid, and real estate funds are only able to free up the
liquidity needed to meet an upturn in redemption requests by shareholders with a time
lag, because they first need to sell off fund assets. Liquidity risk exists, in particular, when
investors expecting devaluations all wish to sell their real estate fund shares at the same
time and their redemption requests have to be met out of the funds’ limited stock of liquid
assets. In the case of German open-end retail real estate funds, this issue has been
addressed through the introduction of long minimum holding and redemption notice
periods. Evidence of the effectiveness of these regulatory requirements can be found in
the data on net fund inflows and outflows during the COVID-19 pandemic in March 2020,
with retail real estate funds launched after the new fund regulation went into effect in
July 2013 registering significantly higher net fund inflows than those set up before that
date. Only the bottom tenth percentile in the distribution of net fund inflows saw new
and old funds register fund outflows in net terms. However, these were significantly
smaller at new funds, being less than 0.1% of their pre-crisis net fund assets, than they
were at old funds, which recorded outflows of around 1% of their pre-crisis net fund
assets.> This suggests that regulators have sharply reduced the risk of a downward spiral
of mutually reinforcing sales by scaling back the incentives for excessive net fund with-
drawals. These rules do not necessarily apply to specialised real estate funds. However,
these vehicles are often held only by individual — or very small groups of — investors. Hav-
ing a small number of investors limits the risk of strategic withdrawals and thus also the
risk of a negative spiral brought about by net fund withdrawals. Another factor is that
demand for investments in real estate funds remained high during the COVID-19 pan-
demic.

25 Even after expiry of the 12-month redemption notice period in February 2021, there were no increased outflows from
new funds.
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All transmission channels relevant

Risks can spill over from the commercial real estate market to the financial system
via all transmission channels. The debt channel is limited in terms of its importance
because it is — with the exception of real estate enterprises organised as public limited
companies — relatively small and constant over time, along with the fact that open-end
real estate funds are subject to borrowing limits. Risks associated with maturity and liquid-
ity transformation are kept in check in the real estate fund sector by way of long min-
imum holding and redemption notice periods. By contrast, cross-border loans by German
banks and direct investment by foreign actors play a relatively major role in the German
commercial real estate sector by international standards. Furthermore, owing to the crit-
ical importance of German bank loans for the commercial real estate market, it can be
assumed that bank loan maturity transformation, the illiquidity of commercial real estate
used as collateral and moral hazard issues for borrowers are the most relevant transmis-
sion channels in the German commercial real estate market. The quantitative significance
of the real economy channel is roughly in line with the international average.

National and international
interconnectedness

German banks and real estate funds are heavily involved in the foreign commercial
real estate market through loans and investments. Around one-quarter of German
banks" commercial real estate loan portfolio has been issued to borrowers abroad. Just
under two-thirds of this volume is also secured with foreign real estate. Open-end retail
real estate funds used primarily by households to invest in the commercial real estate mar-
ket diversify their investments to a degree by financing foreign — mostly European — com-
mercial real estate. As households are less interconnected with other financial market
actors, this limits the risk of contagion within the financial system during periods of stress.
The households are, however, directly exposed to portfolio losses at home and abroad.

International players such as investment funds are heavily involved in the German
commercial real estate market through direct purchases. Foreign investors account
for a large share of commercial real estate, above all in logistics, retail and office proper-
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Net purchases of German commercial real estate by investor origin” Chart 3.5
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ties. Foreign funds, in particular, are active buyers, with net purchases in the years 2017
to 2021 averaging over 50% of the net purchases of German funds (see Chart 3.5).2¢

Credit relationships between banks and real estate funds, and the volume of for-
eign banks’ lending related to the German commercial real estate market are com-
paratively minor. Loans to domestic open-end real estate funds amount to only 5% of
the total volume of German banks’ commercial real estate loans. In addition, banks also
hold shares in domestic open-end real estate funds, though these investments are smaller
than their loan exposures to funds, accounting for around 0.3% of the total assets of Ger-
man banks. The stock of loans issued by German banks to foreign real estate funds is like-
wise very low.?” Similarly, foreign banks have only a very small portfolio of loans related
directly to the German commercial real estate market. Their loan exposures to German
real estate funds are negligible.

26 Data source: Savills.
27 This analysis omits loans issued by German players to non-European real estate funds and loans granted by German
non-banks to foreign real estate funds.
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Global factors influence the value
of commercial real estate in Germany

Commercial property prices in Germany are exposed to international factors owing
to their dependence on the global interest rate level and foreign players’ involve-
ment in the purchase and sale of German commercial real estate. Given sufficiently
large capital flows, international buyers can be regarded as marginal buyers whose will-
ingness to pay has an outsized impact on the price level.?® International investors base
their purchase decisions on the price level of alternative investment opportunities. In add-
ition to comparable investments such as foreign commercial real estate, the price of lower-
risk assets such as government bonds is also an important factor in purchase decisions.
The price of such assets, in turn, is particularly dependent on the global interest rate level
(see the section entitled “Risks in the German commercial real estate market” on pp. 110f.).

Prices in the German commercial real estate market move broadly in line with com-
mercial property prices in other European countries. The influence of a European cycle
on German price developments can be differentiated from purely domestic developments

Breakdown of German commercial real estate prices Chart 3.6
into a European and an idiosyncratic component

Quarter-on-quarter change, normalised

Contributions in percentage points Recessionary periods’
| European component

+3 Idiosyncratic component

+2  Office real estate Prices (%)

+1

+3
Logistics
+2

+1

1992 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21

Sources: Jones Lang LaSalle, OECD and Bundesbank calculations. 1 Recessions in Germany as defined by the German Council of Eco-
nomic Experts.

Deutsche Bundesbank

28 See Bank for International Settlements (2020).
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using a principal component analysis.?® On average, European determinants explain
around 60% of fluctuations in German office and logistics real estate prices.?® One not-
able episode during which European factors exerted a particularly strong influence was
the Global Financial Crisis (see Chart 3.6).

Risks in the German commercial real estate
market

Direct effects from the Russian war of aggression are mainly to be expected on
loans used to finance properties under development. Increased commodity prices are
weighing on the construction sector, and building material shortages can lead to consid-
erable delays in construction activity. This could render ongoing projects economically
unviable. If these are not completed, banks could be particularly affected, as three-quarters
of loans related to properties under development are bullet or non-recourse loans.3' Fur-
thermore, a gas supply freeze would drive up the risk of a recession, which would in turn
increase default risk in the portfolio of commercial real estate loans. However, the shares
of non-performing loans and of loans subject to forbearance measures in the total stock
of loans secured by commercial real estate have both so far stagnated at a low level, com-
ing to 2.1% and 4.1%, respectively, in the second quarter of 2022.

Commercial property prices in Germany react somewhat more slowly to an increase
in funding costs than they do in other European countries. Risk premia on bonds in
Europe have already risen significantly in 2022 and could increase further owing to the
negative economic outlook and the high degree of uncertainty, which would lead to an
additional tightening of financial conditions (see the section entitled “Macro-financial
environment” on pp. 17 ff.). An unexpected increase in credit risk premia is used in model
calculations as a measure for a financial shock in the European non-financial corporate
sector.3? The average effect of such a financial shock on commercial property prices is esti-
mated based on historical relationships in the years 1999 to 2019. Real GDP, consumer

29 The simple average of country-specific filtered cycles can be used as a proxy for a European cycle.

30 Owing to data quality problems — especially from 2017 onwards — international analyses of retail property prices are
only possible to a limited extent. On the basis of the available data, the degree of co-movement between retail property
prices and price developments in other European countries is found to be significantly smaller.

31 Loans funding properties under development account for around 8% of the total portfolio of commercial real estate
loans.

32 The interest rate spread of European corporate bonds over German Bunds serves as a proxy for credit risk premia. The
model is a factor-augmented vector autoregressive model. Data for the period following the COVID-19 shock at the begin-
ning of 2020 were excluded. At present, a consensus has yet to emerge on how to deal with the COVID-19 shock within
the framework of the method used. See Bernanke et al. (2005), Krippner (2013) and Lenza and Primiceri (2022).
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prices and interest rates for the euro area are also used in this model as inputs.® In the
model, a financial shock in the form of a one percentage point increase in credit risk pre-
mia leads to a decline in the growth rate of European commercial property prices by up
to 32 percentage points (see Chart 3.7). The sensitivity of prices in Germany is somewhat
lower initially than it is in other European countries.

Response of commercial real estate prices to a tightening Chart 3.7
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I Potential macroprudential courses of action

Macroprudential instruments can be used to limit risks emanating from the com-
mercial real estate market. A distinction is made here between capital-based and
borrower-based instruments. Where capital-based instruments are used, the build-up of
additional capital buffers strengthens resilience to credit defaults. The deployment of
borrower-based instruments counteracts the build-up of credit risk when new loans are
granted.

Capital-based macroprudential instruments were activated in Germany at the begin-
ning of 2022. The package of macroprudential measures aims to strengthen the resili-
ence of the German financial system in the face of a build-up of cyclical and structural
risks (see the box entitled “Impact of the macroprudential measures” on pp. 58 ff.). Risks
emanating from the commercial real estate market are addressed by the countercyclical

33 Shocks are identified in the model on the basis of recursive zero restrictions (Cholesky decomposition). It is assumed
that exogenous changes in credit risk premia for enterprises will feed through into commercial real estate markets without
a lag. The assumption is that potential effects on the real economy, consumer prices or interest rates would be expected
only with a delay.
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capital buffer (CCyB) as a subset of the aggregate risks. In addition, the sectoral systemic
risk buffer (sSyRB) set for the residential real estate sector also covers risks arising from
loans for rented residential real estate which, from a financial stability perspective, is
assigned to the rental housing market segment because it is used commercially to gener-
ate profit and thus counts as commercial real estate. The imposed sSyRB is therefore esti-
mated to cover one-sixth of the total portfolio of commercial real estate loans. There is
no evidence as yet that the package of measures has led to an excessive decline in new
lending for rental housing properties compared with other commercial real estate lend-
ing. An sSyRB that would cover risks arising from the financing of other commercial real
estate has not yet been imposed.

The borrower-based instruments available for residential real estate financing can
be imposed in the rental housing market segment as well; experience with the
deployment of such instruments for traditional commercial real estate, both in
Europe and globally, has been limited thus far. Unlike existing capital-based measures,
borrower-based instruments have a direct impact on new lending only. This means that
their use can dampen the build-up of risks to financial stability. These instruments do not,
however, contribute directly to risk mitigation in the commercial real estate loan portfolio.
Borrower-based instruments may include, in particular, minimum requirements for lend-
ing standards such as the LTV, the debt service coverage ratio (DSCR) or the interest cov-
erage ratio (ICR). Since 2017, the Federal Financial Supervisory Authority (BaFin) has been
legally authorised to impose LTV ceilings and amortisation requirements in the area of resi-
dential real estate financing. It can deploy these macroprudential instruments to curb the
granting of new loans for the construction or purchase of residential real estate located
in Germany and thus also address risks emanating from the rental housing market seg-
ment.3 The measures may be taken where and to the extent necessary to counteract a
disruption in the functioning of the domestic financial system or a threat to domestic
financial stability. Borrower-based instruments are not yet available in Germany for other
segments of the commercial real estate market, such as office, retail and logistics real
estate. Heterogeneity, international interconnectedness and market complexity are thorny
issues to consider in the debate surrounding possible borrower-based instruments for the
commercial real estate market.3>

34 See Section 48u of the Banking Act, Section 5(8a) of the Investment Code (Kapitalanlagegesetzbuch) and Section 308b
of the Insurance Supervision Act (Versicherungsaufsichtsgesetz).

35 See European Systemic Risk Board (2022), p. 38. The European Systemic Risk Board (ESRB) has set up a working group
to take a more in-depth look at borrower-based instruments for commercial real estate loans at the conceptual level. The
first results are expected in mid-2023.
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CURRENT ISSUES
PUTTING CENTRAL
CLEARING TO THE TEST

Central counterparty clearing, with its multiple lines of defence, mitigates
contagion risk within the financial system. By and large, this approach has
worked as it should and helped preserve financial stability. During bouts of
exceptional market volatility, though, abrupt spikes in margin requirements
can have destabilising effects on market participants.

After market prices for energy products like gas and power ballooned in
2022 in the wake of Russia’s war of aggression against Ukraine, some firms
operating in the enerqgy sector encountered liquidity problems. These issues
were caused not only by higher purchase prices but also by significant mar-
ket volatility that prompted central counterparties (CCPs) to strongly increase
the margin requirements for firms hedging their transactions in the deriva-
tives market. In the end, government-guaranteed lending programmes
were rolled out to ease the liquidity bottlenecks.

CCP regulations are already designed to smooth cyclical effects of this kind.
They are set up in such a way as to prevent margin requirements from
declining too far when markets are calm so that they do not have to be
increased as much during stress episodes. Studies indicate that the existing
requlatory approach grants CCPs too much freedom for determining how
they design the models used to compute margin requirements. For this rea-
son, it is gratifying to note the discussions currently under way at the Euro-
pean level to improve the requlations in this respect. Regulatory measures
are flanked by global studies into the scope for enhancing the transparency
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and accessibility of risk models, and in particular their sensitivity to market
volatility. Such measures will have a limited impact, however, as they can-
not fully offset the fallout from extreme price spikes. Indeed, actual events
can be more severe than the adverse scenarios used to calibrate risk models.
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I Stabilising role of central counterparties

Surprise events and developments in recent years — the COVID-19 outbreak plus bal-
looning energy prices in the wake of Russia’s war of aggression — have put the cen-
tral clearing of financial instruments and commodity derivatives to the test. Central
counterparties (CCPs) have done what they are designed to do during both stress epi-
sodes, and they have shown that they can act as stabilisers in the financial system by min-
imising counterparty risk and boosting market transparency. Unlike in the 2007-08 Global
Financial Crisis, there were no general losses of confidence in the financial system, which
meant that trading was able to continue without interruption in the market segments
affected by the stress episodes. This facilitated price discovery in derivatives markets,
which is essential for market participants’ risk management. CCPs have thus been instru-
mental in ensuring that the financial system was able to perform its important allocation
function even during periods of stress.

CCPs act as systemic risk managers and mitigate contagion risk in the financial sys-
tem. If central clearing did not exist, the failure of a significant market participant could
quickly spill over to other market participants, forcing them to write off their defaulted
exposures and, in turn, laying them, too, open to the risk of financial distress or even
insolvency. In addition, they may have no option but to replace the trades transacted with
the insolvent market participant, possibly at worse terms and conditions. At the same
time, there is a danger of that failed market participant’s collateral being sold in uncoor-
dinated fire sales in the market, potentially amplifying negative price spirals.” To minimise
these risks, CCPs interpose themselves between counterparties to financial transactions
traded, with the original buyer and seller thus becoming members of central clearing.
CCPs promise their clearing members that the financial transaction entered into will be
settled and cleared. If a member defaults, the CCP assumes that member’s obligations
and has to bear any associated losses.? This mechanism means that CCPs take on direct
default risks from trading partners and — provided risk management systems function
properly — are able to mitigate contagion effects and boost the confidence of participants
in a functioning market.? Contagion effects caused by losses of confidence, which can
arise due to a lack of transparency, materialised during the Global Financial Crisis, when
trading in some bilateral market segments came to a standstill.

CCPs operate multi-level systems of safeguards (default waterfalls) to hedge against
the risk of clearing member defaults. Central clearing via CCPs is an option for many
financial transactions, including equity, bond and repo trades as well as for derivatives,

1 See Brunnermeier and Pedersen (2009).
2 See Deutsche Bundesbank (2016), pp. 79 ff.
3 See Affinito and Piazza (2021).
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whose generally long lives make them more complex in terms of risk management. If a
clearing member defaults and the collateral it has posted with the CCP is insufficient to
cover the loss resulting from its failure, the CCP has to use its own financial resources to
absorb some of the remaining losses. This “skin in the game”, as it is known, incentivises
CCPs financially to ensure that their risk management systems are appropriate and thus
to preserve their own financial soundness. In addition, all clearing members are required
to pay contributions into a default fund which is used to cover any losses that go beyond
the collateral posted by defaulted clearing members and the CCPs’ own skin in the game.
This arrangement gives all the stakeholders incentives to ensure that CCPs operate func-
tioning risk management systems.*

CCPs’ risk management is built around netting and initial margins. These initial mar-
gins are collateral that clearing members post with the CCP in the form of cash or secur-
ities, with their amounts being calculated according to risk exposures and marked to mar-
ket. CCPs compute margins using statistical methods such as value-at-risk models to esti-
mate the risk of losses from (portfolios of) derivatives in multiple scenarios. Risk is meas-
ured primarily on the basis of how strongly the market prices of traded products have
fluctuated in the past, with market developments in the recent past usually featuring more
prominently than more distant ones. In addition, CCPs operate by netting offsetting trans-
actions — that is, they assess the entire portfolio of transactions that a member is clearing
through them to determine the net risk arising from all that member’s transactions. This
way, CCPs can also account for correlations across products and categories of financial
instruments as well as concentration risks when they calibrate their margin requirements.
CCPs increase the margin requirements when price volatility rises. Without such initial mar-
gin calls, they would run the risk of having insufficient collateral, if the market environ-
ment changes and a member defaults, to cover losses resulting from that member’s pos-
itions being unwound. The regulatory regime governing CCPs in the European Union (EU)
sets out provisions aimed at preventing margin requirements from declining too far dur-
ing periods of market calm.> The rules do, however, grant the CCPs some discretion in
terms of calibration, and thus in how they design the procyclical — that is, self-amplifying —
properties of risk models.

Ongoing offsetting payments (variation margins) prevent the build-up of substan-
tial unrealised losses over the life of contracts. Market prices of cleared products gen-
erally fluctuate, so to prevent substantial liabilities from building up in clearing members’
longer-running positions as a result of market developments, changes in the value of these
positions are balanced across members at the end of each trading day by means of vari-

4 See Binder and Saguato (2021) and Rehlon (2013).
5 See Regulation (EU) No 648/2012 of the European Parliament and of the Council of 4 July 2012 on OTC derivatives, cen-
tral counterparties and trade repositories.
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ation margins. Clearing members whose positions have lost value as a result of changes
in prices pay that loss to the CCP as a variation margin. These payments always have to
be made in cash because the CCPs then route them to the members whose positions have
made profits. Since one clearing member’s losses will always match the other’s profits,
the sum of variation margin payments made and received always adds up to zero across
clearing members. One exception to this arrangement are intraday variation margins,
which CCPs will call in the event of strong market movements, as these are often only
paid out on the next trading day to the members with a profit position. While variation
margins thus balance liabilities from past price movements, initial margins collected by a
CCP cover the market risk to which the CCP is exposed between the time of a clearing
member’s possible default and the full closeout of the positions cleared for that member.

I Liquidity requirements in central clearing

CCPs call highly liquid collateral from clearing members for both initial and variation
margins, so CCP users need to plan their prospective liquidity needs. For market par-
ticipants, clearing transactions through a CCP means that they no longer have to worry
about the solvency of their counterparties. Centrally cleared portfolios can, however, give
rise to significant short-term liquidity needs if a CCP increases its margin requirements
because of abrupt changes in prices. These liquidity requirements are due to two factors.
First, there is the immediate loss effect, in the form of the variation margins for positions
that lose value as a result of current price developments. Second, there is the adjustment
of initial margins, because if the clearing members or their customers are unwilling or
unable to give up on their trading positions, they must immediately meet the CCP’s
increased margin requirements. This can cause those clearing members or their custom-
ers to experience liquidity bottlenecks.

Rising CCP margin requirements are a major challenge primarily for market partici-
pants whose ability to fall back on highly liquid resources is limited. Users of central
clearing have different degrees of exposure to the risk of liquidity bottlenecks because of
their individual characteristics and business models. Banks are able to access money mar-
kets and central bank loans as sources of funding, which can help them respond to short-
term liquidity demands. Non-banks such as funds or insurers, by contrast, may find it more
difficult to meet CCPs’ margin requirements because, as the customers of clearing mem-
bers, they are connected to CCPs indirectly. Furthermore, they are unable to obtain liquid-
ity from central banks. Non-banks lacking sufficient liquidity buffers have to go to the repo
market or sell assets to generate liquidity. Both of these possible avenues have their draw-
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backs, however. Repo markets accept only high-quality securities as collateral, and sales
of assets can be associated with losses in value. In a worst-case scenario, asset sales will
also set in motion or amplify adverse developments in the prices of the assets sold. Non-
financial corporations, such as firms from the energy sector, have only a limited stock of
liquid assets, which leaves them particularly exposed to the risk of liquidity bottlenecks.
They are often reliant on short-term bank credit financing in order to be in a position to
meet increasing margin requirements. While the European banking system has sufficient
liquidity to provide loans of that kind, risk considerations or the time consumed by
decision-making processes may lead to bottlenecks in short-term lending during spells of
market stress.

Energy price shock pushed up margin
requirements for enterprises

Gas and power prices were already climbing to new highs in the autumn of 2021,
and the surges gained traction after Russia commenced its war of aggression
against Ukraine. Prices in European energy and commodity markets were already rising
sharply in the fourth quarter of 2021. Gas prices increased on the back of multiple factors
including unfavourable weather conditions for renewable energy generation and Russia’s
looming war against Ukraine, while power prices followed similar patterns because gas is
a key input in electric power generation. The outbreak of war in February 2022 and its
implications for the European gas supply sent prices sharply higher yet again in 2022, and
they have been hovering at a significantly elevated level amid considerable fluctuation ever
since (see Chart 2.1.8 on p. 28).

Contracts in the energy sector for the physical supply of gas or power are mainly
traded bilaterally over the counter. Long-term delivery contracts for input factors for
power production, such as gas, are mostly transacted by energy companies in over-the-
counter (OTQ) trading. Similar arrangements are used for the sale of final products, such
as the delivery of power. In regulatory terms, these bilateral delivery contracts are not clas-
sified as OTC derivatives even though, economically speaking, they constitute a derivative
with physical delivery. In the case of OTC derivatives settled in cash at the end of their
lives, many non-financial corporations benefit, furthermore, from a regulatory exemption
from collateralisation requirements in bilateral clearing. Thus, these transactions are col-
lateralised only if the counterparties voluntarily agree to do so (see Chart 4.1). In times of
crisis, then, non-financial corporations may be surprised when their counterparties sud-
denly demand protection against counterparty risk. Exact figures on the amount of col-
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Energy market clearing: trade and payment flows Chart 4.1
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lateral in bilateral energy derivatives clearing are not available. Transparency in this field
should be increased as a matter of urgency.®

Some energy sector trading is conducted on-exchange. In addition to contracts for
same-day or next-day physical delivery, derivatives for later delivery dates are also traded
on exchanges. In the case of power, derivatives related to the delivery of base load power
one year ahead typically account for the bulk of the trading volume in Germany. Through
the use of derivatives, market participants are able to hedge against fluctuations in prices.
This way, energy producers gain planning security because they can sell their future out-
put at a set future date, whilst energy purchasers use forward contracts to secure their
future power needs. All market participants use exchanges for short-term energy trading.
Exchange prices are crucial for how prices evolve in the energy market because prices in
OTC trading are aligned with those quoted on exchanges. All exchange-traded energy
products are centrally cleared by CCPs.

The strong surge in power and gas prices in the wake of Russia’s war of aggression
against Ukraine has put CCPs, clearing members and their customers to the test.
Energy markets in Europe are integrated across borders, as evidenced by a broad circle of
participants from the EU, Switzerland and the United Kingdom of the energy exchanges
and CCPs. European market participants in energy markets use three CCPs in particular:
European Commodity Clearing AG (ECC) in Leipzig, ICE Clear Europe Ltd in London, and
Nasdag OMX Clearing AB in Stockholm. These CCPs perform central clearing for exchange-
traded derivatives related to power, gas and emissions allowances, amongst other trans-
actions. All three CCPs responded to the extreme price increases and elevated price vola-
tility in the energy market by raising the initial margin requirements for their clearing mem-

6 See European Securities and Markets Authority (2022b).
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Margin calls of selected central counterparties Chart 4.2

€ billion, maximum aggregate daily value in each quarter

- Initial margins Variation margins .
European Commodity Clearing Eurex Clearing'
15 15
10 10
5 5
0 0
2019 2020 2021 2022 2019 2020 2021 2022

Sources: European Commodity Clearing and Eurex Clearing. Published in accordance with CPMI-IOSCO Public quantitative disclosure
standards for central counterparties. 1 Eurex Clearing data on initial margin calls also include intraday variation margin calls. End-of-day
margin calls have been included under initial margin calls only since Q3 2021.

Deutsche Bundesbank

bers. At the same time, the strong price swings also led to higher variation margins. As a
result of falling prices and receding market volatility, the volume of initial margins declined
again just as quickly, however.

High liquidity needs for clearing energy derivatives led to liquidity bottlenecks
among firms from the energy sector. Data from ECC, for example, highlight the sharp
increase in margin requirements that had to be met by firms from the energy sector espe-
cially (see Chart 4.2). Whilst, in previous years, ECC's maximum aggregate daily initial mar-
gin call for its clearing members in a given quarter amounted to a figure only in the low
hundreds of millions of euro, it reached more than €10 billion in the fourth quarter of
2021 and more than €17 billion in the first quarter of 2022. Similarly, the maximum aggre-
gate daily value for variation margin calls in a given quarter grew from an amount in the
mid hundreds of millions of euro to around €5 billion. Clearing members passed these
margin requirements on to their customers, in some cases with supplementary add-ons.”
As a result, these customers, which are comprised largely of non-financial corporations
from the energy sector, were confronted with simultaneous liquidity calls from clearing
members to cover initial and variation margins and, in some cases, supplementary add-ons.
Customers active with other CCPs had to meet the liquidity requirements of multiple CCPs
at the same time. Furthermore, some customers faced additional margin requirements
from counterparties in OTC trading.® If energy producers do not have sufficient liquidity
to meet margin requirements, they might scale back their activities in the derivatives mar-
ket. This reduction in supply may cause energy prices in the derivatives market to rise fur-
ther.

7 The business relationship between clearing members and customers has not been at the focus of regulatory efforts thus
far, so these add-ons are not subject to any restrictions. See European Federation of Energy Traders (2022).
8 See German Association of Local Public Utilities e. V. (2022).
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In order to finance the temporary liquidity needs arising from increased margin
requirements from CCPs and thus to safeguard the energy supply, some European
governments implemented extensive fiscal measures. In Germany, the Federal Gov-
ernment established a credit programme via the KfW Group totalling €100 billion and
guaranteed by central government.? This financing instrument is only available to German
energy firms and cannot be used to meet margin requirements in OTC trading. As a fur-
ther measure, market participants called for the range of eligible collateral for central
clearing to be extended, for example to include uncollateralised bank guarantees, amongst
other things. On 21 October 2022, the European Commission granted a one-year excep-
tion to allow this extension.’® Bank guarantees can only be used by non-financial corpor-
ations that are themselves clearing members of a CCP. They are not suitable for covering
the liquidity needs arising from variation margins as these must be provided in cash in
order for CCPs to be able to pass them on. When making amendments to regulation, the
resulting transfer of risk from the real economy to the financial system must fundamen-
tally be taken into account. From the perspective of financial stability, it is vital that requ-
latory changes do not impair the risk management function of CCPs.

Coronavirus shock increased margin
requirements in the financial sector

Unlike in the case of the energy price shock, the financial sector, in particular, had
to bear sharply rising margin requirements during the COVID-19 pandemic. As a
result of the coronavirus shock, liquidity risk arising from margin requirements emerged
within the financial sector in the spring of 2020. In order to meet liquidity requirements,
many financial intermediaries sold off assets, thus triggering a self-reinforcing cycle in
financial markets. Previously, the prices of many financial assets had fallen sharply in light
of the adverse effects of the coronavirus pandemic and the measures taken to contain it,
and volatility in financial markets reached record levels. This development particularly
affected the markets for equities, credit derivatives, and interest rate derivatives, which
are mostly cleared through CCPs.™" The significant price changes led to high intraday vari-
ation margin calls. In addition, the sharply increased volatility resulted in high initial mar-
gin calls.™ This meant that many clearing members’ liquid funds were strained by high
payments for variation and initial margins at the same time. For example, in the first quar-

9 See Federal Ministry of Finance (2022).

10 See European Association of CCP Clearing Houses (2022).

11 See European Central Bank (2020b), p. 101, Chart A.

12 See European Central Bank (2020b). The CCPs’ model sensitivity to heightened market volatility was the main driver of
increased initial margin calls. By contrast, the size and diversification of clearing members’ trading positions played only a
subordinate role.
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ter of 2020, the CCP Eurex Clearing AG called around €16 billion of additional initial mar-
gins on one day, up from amounts in the low single-digit billions of euro in the two pre-
ceding quarters (see Chart 4.2 on p. 122). The maximum aggregate variation margin call
had more than doubled to around €8.5 billion during the same period.

CCPs’ rising margin requirements particularly affected the Dutch insurance sector,
which responded by selling off money market fund shares. Insurers and pension funds
have large holdings of derivatives in order to hedge against interest rate changes and
exchange rate fluctuations. At the end of February and beginning of March 2020, these
positions made strong valuation gains as the euro appreciated against the US dollar and,
at the same time, long-term interest rates decreased. Insurers and pension funds invested
some of the profits — in the form of variation margin inflows — in money market funds.
From mid-March 2020, this trend reversed and derivatives positions experienced a sharp
decline in value. This led to corresponding variation margin calls from the CCPs, which in
turn had to be serviced by the insurers and pension funds.”™ They sold off their money
market fund shares in order to obtain the liquidity needed for the variation margins.™

Money market funds sold off securities — in some cases at significant discounts. In
order to pay out the redeemed money market fund shares, money market funds sold off
short-dated bonds, thereby further reducing the prices of these securities and eroding
their market liquidity. This, in turn, pushed up CCPs" margin requirements. Confidence in
the solvency of money market funds was ultimately lost to a degree,' which caused other
market participants to sell off money market fund shares.’ In the end, the sharply
increased margin requirements contributed to a self-reinforcing fall in the prices of secur-
ities. These procyclical price dynamics were halted by the decisive intervention of multiple
central banks, amongst other factors. By announcing the pandemic emergency purchase
programme (PEPP) and the associated large-scale purchases of securities — notably includ-
ing commercial paper from firms — the Eurosystem helped restore market liquidity and the
prices of securities to stabilise."”

A similar development was observed in the UK gilt market at the beginning of Octo-
ber 2022. The significantly higher interest rate level in 2022 and the debt-financed budget
plans of the government led by Prime Minister Liz Truss brought about an increase in risk
premia and thus in interest rates in the UK gilt market. This subsequently led to a consid-
erable loss in the value of interest rate derivatives and the corresponding variation margin

13 See European Central Bank (2020b), p. 101, Chart A.

14 See European Central Bank (2020b), p. 102, Chart B.

15 In particular, low-volatility net asset value and variable net asset value money market funds came under pressure. By
contrast, the more stringently regulated constant net asset value money market funds were able to generate additional
deposits.

16 A similar spiral was also triggered by margin payments via investment funds. See European Central Bank (2020a),
pp. 122 ff.

17 See European Systemic Risk Board (2020).
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calls of CCPs. This particularly affected UK pension funds, which often try to hedge their
long-term liabilities with interest rate derivatives. In order to generate liquidity to meet
CCPs" margin requirements, these pension funds sold off UK gilts. This triggered a self-
reinforcing fall in the prices of these securities, which could only be halted by a purchase
scheme introduced at short notice by the Bank of England.'®

I Regulation of margin requirements

An important element of CCP regulation is the prevention of excessive declines in
initial margins during periods of calm. Under EU rules, European CCPs are expected to
take measures to prevent potential procyclical effects in their risk management practices,
provided that this does not impair their soundness and financial security. For this reason,
they are required to calibrate their models for calculating initial margins using one of three
options in order to limit procyclicality: CCPs may either (i) apply a buffer of at least 25%
to the calculated initial margins, (i) factor stress phases into the calibration of initial mar-
gin calls with a weight of at least 25%, or (iii) use a historical look-back period of at least
ten years for the calibration. However, both during the period of stress in the wake of the
COVID-19 pandemic and during the energy price shock, it became apparent that these
regulations were only able to counteract the procyclicality of initial margin requirements
to a limited extent. With regard to the market participants affected by high margin require-
ments, rapid changes in initial margins by CCPs are ambivalent: although the rapid decline
during calmer market phases leads to a release of liquidity, this could also cause require-
ments to rise sharply again in future.

From a financial stability perspective, it should be investigated how liquidity bottle-
necks in bilateral and central clearing can be better prevented in future. In addition
to improving supervisory transparency regarding existing collateralisation requirements in
bilateral clearing, expanding the number of enterprises subject to collateral obligations
would also be conceivable. If the sharp rises in margin requirements for central clearing
have been caused by excessive declines in margin requirements during calm market
phases, it may be necessary to introduce more concrete rules which would reduce CCPs’
freedom when it comes to designing their risk models. At present, an international review
is being conducted on how regulation could be further improved.?® Thus far, there has

18 See Bank of England (2022).

19 For information on the risks arising from competition between CCPs and from the procyclicality of collateralisation
requirements, see Deutsche Bundesbank (2016), pp. 85 ff.

20 See Basel Committee on Banking Supervision, Committee on Payments and Market Infrastructures and Board of the
International Organization of Securities Commissions (2022).
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been no global consensus on the extent to which procyclical behaviour in the models for
calculating margin requirements would be acceptable from a regulatory perspective. Inter-
national coordination of regulation would be welcome, as CCPs in the major economic
areas are partly in competition with one another and uniform rules would avoid competi-
tive disadvantages. The European Securities and Markets Authority (ESMA) is working at
the European level to improve the three existing options that limit procyclicality.?! Further-
more, it should be examined whether it would be appropriate to impose regulatory pro-
visions on the add-ons that clearing members may include when passing on CCPs" mar-
gin requirements to their customers. This could reduce liquidity needs and procyclicality
in this peripheral area of central clearing.
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GLOSSARY

BaFin
BIS
BLS
BOP-F
BOP-HH
BVAR
CCPs
CCyB
CET1
CMBSs
CRD
CRR
CRSA
DSCR
DSTI
DTI
EBA
EBITDA
ECB
ECC
EEA
EIOPA
ESMA
ESRB
EU
FINREP
FSB
GDP
G-FSC
G-Slls
ICR
IFRSs

Federal Financial Supervisory Authority
Bank for International Settlements

Bank Lending Survey

Bundesbank Online Panel — Firms
Bundesbank Online Panel — Households
Bayesian vector autoregressive model
Central counterparties

Countercyclical capital buffer

Common equity tier 1

Commercial mortgage-backed securities
Capital Requirements Directive

Capital Requirements Regulation

Credit risk standardised approach

Debt service coverage ratio
Debt-service-to-income ratio
Debt-to-income ratio

European Banking Authority

Earnings before interest, taxes, depreciation and amortisation
European Central Bank

European Commodity Clearing AG
European Economic Area

European Insurance and Occupational Pensions Authority
European Securities and Markets Authority
European Systemic Risk Board

European Union

Financial reporting

Financial Stability Board

Gross domestic product

German Financial Stability Committee
Global systemically important institutions
Interest coverage ratio

International Financial Reporting Standards
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IMF
IRBA
Kfw
LCR
LSTI
LTV
OECD
O-Sllis
OTC derivatives
PEPP
RWAs
SCR
SRF
SSM
sSyRB
SVAR
TPI
vdp

International Monetary Fund

Internal ratings-based approach
Kreditanstalt fur Wiederaufbau

Liquidity coverage ratio
Loan-service-to-income ratio

Loan-to-value ratio

Organisation for Economic Co-operation and Development
Other systemically important institutions
Over-the-counter derivatives

Pandemic emergency purchase programme
Risk-weighted assets

Solvency Capital Requirement

Single Resolution Fund

Single Supervisory Mechanism

Sectoral systemic risk buffer

Structural vector autoregressive model
Transmission Protection Instrument
Association of German Pfandbrief Banks
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BUNDESBANK
PUBLICATIONS
CONCERNING
FINANCIAL STABILITY

This overview lists selected recent Bundesbank publications on the subject of finan-
cial stability. The Financial Stability Review and the Monthly Report are available in
both German and English; technical papers are normally published in German and
discussion papers in English. The publications are provided in electronic format on
our website (under Publications).

Background information on selected models and procedures is available in the asso-
ciated technical papers.

The charts and tables in the Financial Stability Review may be found on our web-
site (under Tasks > Financial and monetary system > Financial Stability Review). In
addition, large volumes of continuously updated data are available for Bundesbank
statistics (under Statistics, in particular in the time series databases).

Deutsche Bundesbank, Financial Stability Review 2022 130



I Financial stability reviews

Financial Stability Reviews for the period 2005 to 2021; usually published once a year in

November.

I Technical papers

04/2022

03/2022

12/2021

11/2021

Systemic risk buffer and residential real estate loans: the steering effect of
sectoral buffer application
(Sebastian Geiger)

A composite indicator of financial conditions for Germany
(Norbert Metiu)

Potential deleveraging in the German banking system and effects on finan-
cial stability

(Manuel Pelzer, Nataliya Barasinska, Manuel Buchholz, Soren Friedrich, Sebas-
tian Geiger, Nikolay Hristov, Philip Jamaldeen, Axel Loffler, Marcel Madjarac,
Markus Roth, Leonid Silbermann, Lui-Hsian Wong)

Stress testing market risk of German financial intermediaries
(Alexander Falter, Michael Kleemann, Lena Strobel, Hannes Wilke)

I Articles from the Monthly Report

October 2022 The validity of interest parity in times of crisis

October 2022 Market conditions for Bunds in the context of monetary policy

purchases and heightened uncertainty

September 2022 Negative interest rate policy period and pandemic as reflected in

the Bank Lending Survey

September 2022  The performance of German credit institutions in 2021

September 2022  The role of the International Monetary Fund in preventing and

managing crises

Deutsche Bundesbank, Financial Stability Review 2022 131



August 2022
July 2022

July 2022
July 2022

June 2022
June 2022

June 2022

May 2022
April 2022

April 2022
February 2022
January 2022
January 2022
January 2022
December 2021

November 2021
October 2021

Monetary policy and banking business

Distributional Wealth Accounts for households in Germany — results
and use cases

Factors influencing international portfolio flows

Government debt in the euro area: developments in creditor struc
ture

Outlook for the German economy for 2022 to 2024

Public finances in the euro area: current developments and chal-
lenges

The Bundesbank’s surveys of firms — applications for assessing the
financial situation in the corporate sector

Monetary policy and banking business

Potential macroeconomic consequences of the war in Ukraine —
simulations based on a severe risk scenario

Development of the debt situation in the euro area private
non-financial sector since the outbreak of the COVID-19 pandemic
Monetary policy and banking business

Changes in the secured money market

Climate change and climate policy: analytical requirements and
options from a central bank perspective

Scenario-based equity valuation effects induced by greenhouse gas
emissions

Outlook for the German economy for 2022 to 2024

Monetary policy and banking business

The regulation of remuneration at credit institutions

I Discussion papers

37/2022

Basellll and SME bank finance in Germany

(Philipp Marek, Ingrid Stein)

36/2022

Germany

The impact of natural disasters on banks’ impairment flow — Evidence from

(Iliriana Shala, Benno Schumacher)
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34/2022

33/2022

30/2022

29/2022

24/2022

21/2022

19/2022

16/2022

15/2022

14/2022

08/2022

07/2022

Global monetary and financial spillovers: Evidence from a new measure of
Bundesbank policy shocks
(James S. Cloyne, Patrick M. Hurtgen, Alan M. Taylor)

Going below zero — How do banks react?
(Henrike Michaelis)

Loan pricing in internal capital markets and the impact of the two-tier system
— Finance groups in Germany
(Ulrike Busch, Nuri Khayal, Melanie Klein)

Information transmission between banks and the market for corporate control
(Christian Bittner, Falko Fecht, Melissa Pala, Farzad Saidi)

CDS market structure and bond spreads
(Andrada Bilan, Yalin Gind(z)

Monetary policy and endogenous financial crises
(Frédéric Boissay, Fabrice Collard, Jordi Gali, Cristina Manea)

The impact of German public support transfers on firm finance — Evidence
from the Covid-19 crisis
(Leo Gartner, Philipp Marek)

What moves markets?
(Mark Kerssenfischer, Maik Schmeling)

Financial crises and shadow banks: A quantitative analysis
(Matthias Rottner)

Interest rate shocks, competition and bank liquidity creation
(Thomas Kick)

Cybersecurity and financial stability
(Kartik Anand, Chanelle Duley, Prasanna Gai)

The impact of carbon pricing in a multi-region production network model
and an application to climate scenarios
(lvan Frankovic)
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06/2022

05/2022

04/2022

03/2022

54/2021

46/2021

42/2021

41/2021

Banks' strategic interaction, adverse price dynamics and systemic liquidity risk
(Ulrich Kruger, Christoph Roling, Leonid Silbermann, Lui-Hsian Wong)

Time-variation in the effects of push and pull factors on portfolio flows:
Evidence from a Bayesian dynamic factor model
(Timo Bettendorf, Aikaterini Karadimitropoulou)

Calibration alternatives to logistic regression and their potential for transfer-
ring the dispersion of discriminatory power into uncertainties of probabilities
of default

(Jan Henrik Wosnitza)

You can't always get what you want (where you want it): cross-border effects
of the US money market fund reform
(Daniel Fricke, Stefan Greppmair, Karol Paludkiewicz)

Markups and financial shocks
(Philipp Meinen, Ana Cristina Soares)

Why are interest rates on bank deposits so low?
(Ramona Busch, Christoph Memmel)

Bank risk-taking and impaired monetary policy transmission
(Philipp J. Koenig, Eva Schliephake)

Monetary policy and Bitcoin
(Séren Karau)
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