
From the monetary pillar to the monetary 
and financial analysis

In the summer of 2021, the Governing Council of the ECB, in the latest review of its monetary pol-

icy strategy, made it clear that the content of the existing “monetary analysis” had become 

increasingly broader since its last review in 2003. Against this background, the present article 

traces the development of the monetary analysis from the beginning of monetary union to the 

present.

At the beginning of monetary union, the two- pillar strategy enabled the ECB Governing Council 

to look at all information relevant to the monetary policy decision- making process in a structured 

manner. In this context, the “monetary pillar” initially focused on the money supply. However, the 

deviation of money growth from its reference value played a prominent role only at the start of 

monetary union. This was due, amongst other things, to the weakening of the relationship 

between money growth and inflation and to changes in the macroeconomic environment that 

confronted monetary policy with new challenges.

Following the global financial crisis, studies of the transmission of monetary policy measures via 

the financial system gained in importance, particularly the deployment and design of the new 

non- standard monetary policy measures introduced in the low- inflation environment. In addition, 

the monetary analysis has made valuable contributions to the identification of financial shocks 

and their impact on the real economy. As a consequence, since the recent strategy review, the 

ECB Governing Council now uses the term “monetary and financial analysis”. This analysis is also 

tasked with taking greater account of financial stability aspects than it had before.

With the pandemic, the energy crisis and high inflation, the issues to be addressed by the mon-

etary and financial analysis have shifted once again. One such issue that arises, for instance, is 

the extent to which the high money growth in 2020 could have caused the rise in inflation in 

2021-22. Our analyses suggest that the strong money growth in the first phase was driven by the 

build- up of liquidity buffers, which, in and of itself, is not inflationary. Subsequently, money growth 

and inflation were supported by aggregate demand shocks, which are likely to be attributable to 

fiscal support measures taken during the COVID- 19 pandemic, as well as by an accommodative 

monetary policy.

Against the backdrop of the currently very high inflation rates, the monetary and financial analy-

sis now needs to assess how the monetary policy tightening that began at the end of 2021 is 

affecting the financing conditions of banks, firms and households. Available data and models 

suggest that the transmission process is intact and that monetary policy tightening is being trans-

mitted to the real economy as expected. The current monetary policy stance is also confirmed to 

be appropriate when taking into account the attendant risks to financial stability. Given the stable 

situation of the euro area banking system at present, it is currently unlikely that the tightening of 

monetary policy envisaged by the ECB Governing Council will lead to any major negative feed-

back loops between the financial system and the real economy.
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Monetary and financial 
analysis  in transition

In July 2021, the ECB Governing Council un-

veiled the results of its review of the Eurosys-

tem’s monetary policy strategy and, at the 

same time, adopted its new strategy.1 This 

strategy is designed to address the challenges 

to monetary policy that have arisen since the 

last strategy review in 2003. With regard to the 

monetary analysis, the Eurosystem used the 

strategy review to bridge the gap between 

public perception and its own analytical prac-

tice: the ECB Governing Council clarified that 

the content of the monetary analysis had be-

come increasingly broader since 2003 and that 

it would now cover financial markets and the 

financial situation of banks, firms and house-

holds. In this respect, it was only logical to re-

brand the “monetary analysis” as the “monet-

ary and financial analysis”.2

The Eurosystem’s strategy review also reflected 

the lessons for monetary policy learned from 

the global financial crisis. One key lesson was 

that there are close links between the real 

economy and the financial system, which must 

be taken into account when making monetary 

policy decisions. Against this background, the 

ECB Governing Council replaced the previous 

two- pillar structure, which was characterised 

by the coexistence of the monetary analysis 

and the economic analysis, with an integrated 

analytical framework in which monetary and 

financial analysis is an integral part. Within this 

framework, the “economic analysis” and the 

“monetary and financial analysis” no longer 

represent two separate perspectives on infla-

tion. Instead, the interrelationships between 

economic developments and monetary and 

financial developments are now explicitly taken 

into account in the assessment of inflation risks 

and in the orientation of monetary policy. The 

contents of the analysis are therefore more 

closely interlinked.

The ECB Governing Council also decided to 

give more weight to financial stability aspects 

in the monetary policy debate and assigned 

this topic to the monetary and financial analy-

sis.3 Although financial stability is not an inde-

pendent monetary policy objective, it is a key 

prerequisite for price stability and is also neces-

sary for effective monetary policy transmis-

sion.4 This poses great analytical challenges be-

cause the interrelationships between monetary 

policy, financial stability and macroprudential 

policy, and their interaction in various phases 

of economic and financial cycles, are complex 

and have not yet been comprehensively re-

searched.5

Against this background, the present article will 

begin by tracing the development of the mon-

etary analysis from the beginning of monetary 

union to the 2021 strategy review. It will then 

discuss the specific issues addressed by the 

monetary and financial analysis in the current 

environment of monetary policy tightening.

2021 strategy 
review clarified 
content of the 
monetary and 
financial 
analysis  …

… integrated 
monetary and 
financial analy-
sis more closely 
with economic 
analysis …

… and explicitly 
incorporated 
financial stability 
considerations 
into the monet-
ary and finan-
cial analysis

Structure of this 
article

1 For a comprehensive presentation of the results, see 
Deutsche Bundesbank (2021a).
2 At the same time, the ECB Governing Council made it 
clear that the monetary and financial analysis in its new 
form would no longer be confined to the medium term 
alone. It would also increasingly look at shorter- term devel-
opments, for example as part of its analyses of the trans-
mission of monetary policy impulses through the financial 
sector.
3 Financial stability aspects were not alien to the monetary 
analysis even before the strategy review, especially since 
bank loans are the main source of trend money growth. 
However, the strategy review expanded and gave structure 
to the relevant analytical mandate.
4 See Deutsche Bundesbank (2015a).
5 For more on the methodological challenges of a joint an-
alysis of business cycles and medium- term financial cycles, 
see, for example, WGEM Team on Real and Financial Cycles 
(2018). The topic is also discussed in Boyarchenko et al. 
(2022) and Ajello et al. (2022).
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Looking back: The evolution 
of the monetary analysis 
from the start of monetary 
union to the second strategy 
review

Diminishing importance of 
the money growth- inflation 
relationship 

From the outset, a key element of the Eurosys-

tem’s monetary policy strategy was to structure 

the assessment of risks to price stability on the 

basis of two analytical perspectives (two- pillar 

strategy). The monetary pillar encompassed the 

assessment of risks to price stability using mon-

etary indicators, while the economic pillar com-

prised a broadly based analytical approach with 

a focus on real economic developments and 

cost dynamics.6 Within the monetary pillar, the 

money supply initially played a prominent role, 

which was embodied in the formulation of a 

reference value for the growth of the broad 

monetary aggregate M3 and its annual review 

by the ECB Governing Council.7 In an environ-

ment of high uncertainty resulting from the 

introduction of the single currency, the ECB 

Governing Council sought to ensure that the 

relationship between money growth and infla-

tion was sufficiently incorporated into the as-

sessment of risks to price stability. Moreover, as 

a young institution with no track record of its 

own, the Eurosystem was concerned with 

building on the Bundesbank’s culture of stabil-

ity.8

However, even in the early years of monetary 

union, the information content of money 

growth for future inflation developments al-

ready proved to be limited in the short term. 

One reason for this was the impact on monet-

ary developments of the non- bank sector’s 

portfolio shifts, which were unrelated to the 

aggregate demand for goods and thus to po-

tential risks to price stability.9 Subsequently, the 

reference value for money growth receded into 

the background and its annual review was dis-

continued with the 2003 strategy review. The 

monetary pillar evolved into the monetary an-

alysis that – complementing the economic an-

alysis – was intended to flag medium- term to 

long- term risks to price stability.10 This took 

place due to the empirically documented rela-

tionship between the trend components of 

money growth and inflation. By contrast, cor-

responding analyses failed to identify a stable 

relationship between the short- term to 

medium- term changes in the two time series. 

The identification of the relevant long- term 

component of money growth –  the “under-

lying money growth”  – was based both on 

statistical methods and on a comprehensive 

analysis of the determinants of changes in the 

money supply, its components and counter-

parts, including at the sectoral level.11 An im-

portant reason for this comprehensive analysis 

was the challenge of identifying underlying 

money growth for the monetary policy 

decision- making process in real time.12

However, studies published since the mid- 

2000s show that the long- term relationship be-

tween money growth and inflation has also 

changed over time and weakened in an envir-

onment of low and stable inflation rates (see 

the box on pp. 18 ff.). This evidence suggests 

that, in such an environment, the long- term 

component of money growth likewise has only 

limited information content for monetary pol-

icy.

The Eurosys-
tem’s original 
two- pillar strat-
egy, in which 
the money 
supply  played a 
prominent role

After 2003: 
Focus on analys-
ing underlying 
money growth 
and the infor-
mation it pro-
vides on the 
trend rate of 
inflation

Empirical evi-
dence shows a 
weakening of 
the long- term 
relationship 
between money 
growth and 
inflation, too

6 See, for example, European Central Bank (2011), p. 69.
7 The reference value for the annual growth rate of the 
monetary aggregate M3 was 4.5%.
8 See Issing (2006) and European Central Bank (2000).
9 See Holm- Hadulla et al. (2021a), p. 30 f.
10 The contribution of the economic analysis focused on 
short- term to medium- term price stability risks.
11 See, for example, Drudi et al. (2010), p. 83 f.
12 See, for example, Drudi et al. (2010), pp. 77 ff. and 96 f. 
Identifying the long- term trend component of money 
growth using statistical methods in real time is fraught with 
great uncertainty. A key reason for this is that, owing to the 
absence of data on future money growth, two- sided filters 
cannot be used at the current end. However, one- sided fil-
ters, which only consider current data and past observa-
tions, are less accurate.
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Empirical evidence concerning the long- term relationship 
between money growth and infl ation

The quantity theory of money predicts a 

stable, long- term 1:1 relationship between 

money growth and the growth rate of the 

price level, i.e. the infl ation rate.1 However, 

empirical studies published over the past 

15-20 years suggest that the long- term re-

lationship between money growth and in-

fl ation is subject to change over time.

The fi rst set of analyses includes cross- 

sectional studies of the relationship be-

tween average money growth and infl ation 

rates across different economies over long 

periods of time.2 De Grauwe and Polan 

(2005) take this approach in their examin-

ation of the long- term empirical relation-

ship between the growth rates of the mon-

etary aggregates M1 and M2 and of infl a-

tion in a sample of more than 100 coun-

tries. They show that, in regressions of the 

infl ation rate on the money growth rate, 

the coeffi  cient of money growth varies with 

the level of money growth. For average 

money growth rates below 10%, the re-

gression coeffi  cient is not signifi cantly dif-

ferent from zero.3

Teles et al. (2016) use a similar approach to 

investigate the relationship between M1 

growth and the infl ation rate of countries 

where average infl ation was below 12% in 

the sample period. The theoretically ex-

pected 1:1 relationship can only be seen if 

money growth is corrected for the other 

factors contained in the quantity equation – 

real GDP growth and changes in the vel-

ocity of circulation caused by changes in 

the opportunity cost of holding money. 

However, for one subset of countries, 

whose central banks pursued an implicit or 

explicit strategy of direct infl ation targeting, 

there was still no evidence of a quantity 

theory relationship even in this case, i.e. 

there appears to be no discernible link be-

tween money growth and infl ation. These 

countries still show cross- sectional disper-

sion of (corrected) money growth. How-

ever, central banks’ stability- oriented mon-

etary policy goes hand in hand with a very 

low dispersion of infl ation, with the result 

that the correlation between money growth 

and infl ation tends toward zero.

The second set of approaches encompasses 

time series analyses of the relationship be-

tween money growth and infl ation in indi-

vidual economies. Benati (2009) examines 

the relationship between the trends in the 

growth rates of various monetary aggre-

gates and infl ation and how it changes over 

time in a number of countries using fre-

quency domain techniques. His results 

show that, although the trends in money 

growth and infl ation exhibit common fl uc-

tuations, the change in the infl ation trend 

associated with a given change in the 

money growth trend can nevertheless be 

very small over long periods. Benati explains 

the results using simulations of a model in 

which the drivers of money growth and in-

fl ation change over time. If unexpected 

changes in the velocity of money in circula-

tion – i.e. money demand shocks – domin-

ate, a given change in the trend growth of 

money has only a weak effect on infl ation. 

Periods in which the central bank does not 

– or, due to external infl uences, cannot – 

pursue a stability- oriented monetary policy 

lead to a sustained increase in infl ation and 

1 See Lucas (1996), p. 665.
2 A well- known example of this analytical approach 
can be found in McCandless and Weber (1995).
3 This result is supported by further analyses using 
panel regressions, see De Grauwe and Polan (2005).
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money growth and to the correlation be-

tween the changes in the two variables ris-

ing towards one.4

Sargent and Surico (2011) show that, for 

the United States, the coeffi  cient of a re-

gression of the infl ation trend on the M2 

growth trend is also signifi cantly lower than 

one over longer periods.5 They develop a 

quantitative model in which the disappear-

ance of the 1:1 relationship between the 

long- term trends of money growth and in-

fl ation can be explained by changes in the 

monetary policy reaction function. In their 

simulations, a credible stability- oriented 

monetary policy causes the relationship be-

tween money growth and the infl ation that 

was previously visible in the data to become 

weaker or disappear.6

Gao et al. (2021) review developments in in-

fl ation rates and money growth rates (M1) 

for a large group of countries, adjusted for 

short- term fl uctuations. They correct money 

growth for changes in real GDP growth and 

the opportunity cost of holding money. The 

graphical comparison shows common fl uc-

tuations in the two variables for some of 

the economies under review. For other 

countries, including Germany, however, the 

correlation appears to be weak.7 The 

authors attribute these differences to mon-

etary policy regime changes and support 

this hypothesis with simulations based on a 

New Keynesian macroeconomic model. In 

this model framework, the assumption of a 

time- varying infl ation target subject to per-

sistent fl uctuations leads to the quantity 

theory relationship between money growth 

and infl ation becoming visible in the data, 

while the correlation is weak given a con-

stant infl ation target.

The model- based explanations proposed by 

Benati (2009), Sargent and Surico (2011) 

and Gao et al. (2021) indicate that the em-

pirical relationship between money growth 

and infl ation is strongly infl uenced by mon-

etary policy and that the transition to a 

stability- oriented monetary policy has weak-

ened the relationship that was previously 

visible between the two variables.

Analyses of the long- term relationship be-

tween money growth and infl ation in the 

euro area are complicated by the limited 

length of the sample period. Mandler and 

Scharnagl (2023) examine the relationship 

between growth in the monetary aggre-

gate M3 and the Harmonised Index of Con-

sumer Prices (HICP) infl ation rate in the euro 

area using a dataset ranging from 1970 to 

2022.8 The wavelet analysis- based tools 

used for this purpose allow the relationship 

between the time series to be examined for 

4 In the model, these shocks are presented as trend in-
fl ation shocks, see Ascari and Ropele (2009).
5 Their analysis includes regressions with fi ltered infl a-
tion and money growth rates based on Lucas (1980), 
and a calculation of the cross- spectral gain for fre-
quency zero using an estimated time- varying vector 
autoregressive model. Benati (2021) conducts a similar 
study for 17 countries. He interprets the results of his 
analyses using a time- varying vector autoregressive 
model as evidence of a 1:1 relationship between 
money growth and infl ation rate trends. His regression 
analysis of the low- frequency components of money 
growth and infl ation using the Müller and Watson 
(2018) approach provides evidence of a weakening of 
the relationship between money growth and infl ation 
after 1985. However, the estimation uncertainty is very 
high.
6 The model assumes a 1:1 relationship between 
money growth and infl ation in the money demand 
function, i.e. a quantity theory relationship is included 
in the model via money demand. In the case of an ag-
gressive anti- infl ationary monetary policy response, 
however, this relationship is not refl ected in regres-
sions of the trend components, as the central bank 
prevents the emergence of persistent movements in 
money growth.
7 Gao et al. (2021) use the Hodrick- Prescott (HP) fi lter 
to remove short- term fl uctuations from the time series. 
However, the properties of the HP fi lter can create ar-
tifi cial correlations between the two fi ltered time ser-
ies; see, for example, Hamilton (2018).
8 This is an update of the analysis of Mandler and 
Scharnagl (2014) based on an extended data set reach-
ing as far back as possible. Another difference is a 
modifi ed bootstrap algorithm for the signifi cance tests 
which takes account of possible heteroscedasticity. See 
Mandler and Scharnagl (2023).
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Growing importance of 
analysing  the monetary policy 
transmission process

Despite the change in the assessment of the in-

formation content of monetary developments, 

the monetary analysis has remained a source of 

important information for the monetary policy 

decision- making process. The monetary policy 

transmission process now forms a new focal 

point of the monetary analysis. This concerns 

the mechanisms through which changes in 

monetary policy instruments feed through to 

economic activity and inflation. With the global 

financial crisis, potential changes or disruptions 

to the transmission process and the use of 

novel monetary policy instruments took centre 

stage in the monetary policy debate. The mon-

etary analysis has proven to be well suited to 

providing analyses of the monetary policy 

transmission process for monetary policy 

decision- making.13

The chart on p. 21 shows a stylised depiction of 

the transmission of policy rate changes. At the 

early stages of many of the monetary policy 

transmission mechanisms, monetary policy in-

struments affect financial variables.14 The im-

pact of monetary policy on banks’ funding 

costs and loan supply, i.e. on lending rates and 

other lending conditions, is of particular im-

portance for the euro area as a bank- based 

financial system. These are variables that had 

already featured prominently in the monetary 

analysis. First, in the balance sheet context, 

bank lending is the most important determin-

ant of monetary developments. Second, data 

on banks’ lending and deposit rates, as well as 

information on the loan market from the Bank 

Monetary analy-
sis provides 
information on 
monetary policy 
transmission 
mechanism …

… as the 
monetary  and 
financial data it 
studies capture 
the early stages 
of the transmis-
sion process

possible changes over time and across fl uc-

tuations of different lengths.9

The authors fi nd evidence of a strong, 

stable correlation between long- term fl uc-

tuations in the growth rate of M3 (cor-

rected for real GDP growth) and the infl a-

tion rate with a fl uctuation period of 24 to 

40 years.10 For these long- term fl uctuations, 

the relationship between changes in money 

growth and infl ation is close to the 1:1 rela-

tionship expected on the basis of quantity 

theory. Fluctuations in both time series are 

contemporaneous, i.e. there is no evidence 

of money growth leading infl ation. The lack 

of a lead of money growth and the prob-

lems associated with estimating the rele-

vant long- term fl uctuations in money 

growth at the current end mean that the 

long- term relationship identifi ed provides 

very little information on the future infl ation 

rate that could be utilised for monetary pol-

icy purposes.

The results described above are valid for a 

period between around 1990 and the early 

2000s. This is because the estimation of the 

relationship between the variables using the 

wavelet approach requires many data 

points before and after the time period 

under observation. This approach does not 

allow a suffi  ciently accurate assessment of 

whether the relationship has changed in 

the period thereafter.

9 For more information on wavelet analysis, see the 
annex in Deutsche Bundesbank (2019b).
10 The maximum length of the fl uctuations that can 
be analysed using this procedure and this specifi c data-
set length is 40 years.

13 For an overview of studies on monetary policy transmis-
sion from the monetary analysis, see also Holm- Hadulla et 
al. (2021a).
14 For an explanation of the transmission channels to de-
velopments in loans and the money supply, see Deutsche 
Bundesbank (2017a). More detailed explanations of the 
monetary policy transmission mechanisms can be found, 
for example, in Mishkin (2019), Chapter 26.
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Lending Survey (BLS), have already been used 

by the monetary analysis to assess the deter-

minants of monetary developments.

In response to the global financial crisis, the 

Euro system cut policy rates sharply. Even after 

the onset of the sovereign debt crisis, the risk 

of excessively low inflation required that policy 

rates be kept low. The observed differences be-

tween euro area countries in the pass- through 

of lower monetary policy rates to lending rates 

and the weak dynamics of lending raised the 

question of whether the monetary policy trans-

mission mechanism might be disrupted in cer-

tain countries, for example owing to loan sup-

ply restrictions. The monetary analysis was thus 

expanded to include the country- specific 

macroeconomic environment, developments in 

sovereign bond markets, the debt situation of 

the private non- financial sector and bank- 

specific factors.15

With the scope for further monetary policy eas-

ing via policy rate cuts largely exhausted as it 

approached the lower bound, the Eurosystem 

implemented a series of non- standard monet-

ary policy measures, such as asset purchase 

programmes (APPs) or targeted longer- term re-

financing operations (TLTROs). The stylised de-

piction of the transmission process of an asset 

purchase programme on p. 22 illustrates how 

key transmission mechanisms function via the 

banking system.16 Other non- standard meas-

ures, such as the TLTROs, were aimed directly 

at influencing banks’ loan supply. With its ana-

Heterogeneous 
developments in 
the euro area 
have required, 
amongst other 
things, the 
country- specific 
macroeconomic 
environment to 
be taken into 
account

Analysis of the 
transmission of 
non- standard 
monetary policy 
instruments

Transmission of policy rate changes

Deutsche Bundesbank

Money market ratesFormation of expectations

Policy rate change

Asset prices
Bank interest rates

Capital market rates
Exchange rates

Loan demand

Money supply

Supply and demand on labour and goods markets

Wages Import prices

Domestic prices

Price developments

15 Examples of such analyses of interest rate pass- through 
include Darracq Paries et al. (2014) and Altavilla et al. 
(2020). For an analysis of the heterogeneity of loan devel-
opments in the euro area, see, for example, Deutsche 
Bundes bank (2015b). For an analysis of the debt situation 
in the euro area, see, for example, Deutsche Bundesbank 
(2014, 2017c).
16 For more information on the impact of asset purchases 
for monetary policy purposes on the banking sector, see 
Deutsche Bundesbank (2017b), p. 27. For more information 
on the transmission mechanisms of asset purchase pro-
grammes, see Deutsche Bundesbank (2016).
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lyses of the transmission process, the monetary 

analysis made a valuable contribution to the 

decisions on the deployment, design and 

(re)calibration of these novel monetary policy 

instruments.17

As the period of low interest rates persisted, 

interest grew in whether there were character-

istics of monetary policy transmission that were 

specific to the low interest rate environment, 

such as the transmission of negative policy 

rates to banks’ lending and deposit rates.18 

Other topics included the possible adverse 

effects  of very low or negative policy rates and 

a very flat yield curve on the loan supply.19

For the studies on transmission, the dataset 

and the models used by the monetary analysis 

were refined, improved and expanded. The ex-

tensions to the model approaches included, 

amongst other things, approaches using micro 

data – primarily bank- specific data – and the 

use of multi- country models to capture pos-

sible differences in monetary policy transmis-

sion within the euro area.20 The use of micro 

data has enabled researchers to drill deeper 

into the determinants of lending, examples of 

which include the relevance of the characteris-

Monetary policy 
transmission in 
the low interest 
rate environ-
ment

Extensions of 
the dataset and 
of the modelling 
approaches

Transmission of a monetary policy asset purchase programme*

* The blue fields denote active intervention in the transmission process by the central bank. For reasons of clarity, the chart does not 
take into account any feedback effects.

Deutsche Bundesbank

Signal of low policy rates over a prolonged period

Increase in government bond prices /
 decrease in government bond yields

Increase in stock of government bonds 
on the central bank's balance sheet

Asset purchases

Increase in asset prices

Decrease in general level of interest rates

Decrease in interest rates
Depreciation of 

domestic currency

Increase in money holdings
and loans

Increase in supply and demand on the labour and goods markets

Increase in wages Increase in import prices

Increase in domestic prices

Increase in inflation

17 For analyses of the transmission of the TLTROs, see, for 
example, Barbiero et al. (2021), Barbiero and Burlon (2020) 
and European Central Bank (2017c). Deutsche Bundesbank 
(2020a) contains findings on the transmission of the 
TLTROs and the APP. For more information on the impact 
of non- standard monetary policy measures on lending 
rates, see, for example, Altavilla et al. (2020) and European 
Central Bank (2017a).
18 See, for example, Altavilla et al. (2022) and Heider et al. 
(2019).
19 The focus here was on the effects of the low and nega-
tive interest rate policy on bank profitability (see, for ex-
ample, Altavilla et al. (2018), Altavilla et al. (2022) and 
European Central Bank (2017a)) and the discussion about 
the “reversal rate”, below which further interest rate cuts 
restrict the loan supply rather than expand it; see, for ex-
ample, Deutsche Bundesbank (2022a). For a study on the 
transmission of the negative interest rate policy via financial 
markets and the banking sector as well as its impact on the 
corporate sector, see, for example, Boucinha and Burlon 
(2021).
20 See, for example, Mandler and Scharnagl (2020b) and 
Mandler et al. (2022).
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tics of banks and borrowers.21 Given the im-

portance of financial markets for the transmis-

sion of non- standard monetary policy meas-

ures, such as the asset purchase programmes, 

and their impact on banks’ funding costs and 

portfolio decisions, financial market prices and 

yields have likewise become increasingly im-

portant for monetary analysis.22

With the non- standard measures, the monet-

ary analysis perspective was expanded beyond 

bank loans and lending rates to a comprehen-

sive assessment of financing conditions of the 

corporate sector. Both financial market data 

and information from the financial accounts 

play a key role in assessing the overall picture 

of firms’ financing conditions. These allow ac-

count to be taken of other forms of external 

financing, such as the issuance of bonds and 

equity, as well as of firms’ internal financing, 

which can substitute bank loans.23 In addition, 

the financial accounting data enable the debt 

situation of the private non- financial sector, 

which can also have an impact on the transmis-

sion of monetary policy impulses, to be incorp-

orated into the analysis.24

Analysis of the effects of 
financial  shocks

The monetary analysis also continued to con-

tribute to the assessment of risks to price stabil-

ity by using the information contained in finan-

cial variables such as loans, lending rates and 

financial market yields to examine the impact 

of financial shocks on the financial sector, the 

real economy and inflation.25 The financial sys-

tem is not just a mechanism that transmits and 

amplifies economic shocks originating in the 

real economy.26 As the global financial crisis, 

above all, has shown, shocks can also originate 

in the financial system, spill over from there to 

the real economy, and have a quantitatively 

significant impact on economic activity and in-

flation.27 Moreover, due to the links and inter-

actions between the real economy and the 

financial system, financial shocks can also have 

negative feedback effects on the financial sys-

tem through their real economic effects.28

However, such shocks are not directly observ-

able – yet they can be indirectly inferred from 

unexpected changes in economic time series. 

This requires suitable economic models. Using 

financial variables and appropriate models, the 

monetary analysis can identify financial shocks 

and assess their impact on the financial sector, 

economic activity and inflation. An example of 

such an analysis for the euro area is shown in 

the chart on p. 24. The underlying econometric 

model combines monetary and financial data 

(bank loans to non- financial corporations, the 

monetary aggregate M3, the lending rate, the 

yield on government bonds, and the difference 

Comprehensive 
assessment of 
financing 
conditions  and 
indebtedness of 
firms and 
households 

Identifying 
financial shocks 
and assessing 
their effects on 
the financial 
sector and the 
real economy

Examples of the 
importance of 
loan supply and 
money demand 
shocks

21 See, for example, Albertazzi et al. (2021), Altavilla et al. 
(2021) and Arce et al. (2021).
22 See, for example, European Central Bank (2017b) and 
the analysis of the portfolio rebalancing channel in Alber-
tazzi et al. (2021).
23 For information on the substitution relationship be-
tween loans and corporate bonds, see, for example, Al-
tavilla et al. (2019) and Arce et al. (2021). For an analysis of 
the complementarity and substitution relationships be-
tween various forms of external financing, see Mandler 
and Scharnagl (2020a).
24 See, for example, Deutsche Bundesbank (2021b) and, 
on the impact of firms’ funding structure on monetary pol-
icy transmission, Holm- Hadulla et al. (2022) and Holm- 
Hadulla and Thürwächter (2021).
25 The prevailing paradigm in macroeconomics assumes 
that an economy converges towards a long- term “steady 
state”, deviations from which are caused by shocks, i.e. ex-
ogenous impulses affecting the economy.
26 These mechanisms are based, for example, on asym-
metric information, incomplete contracts and incentive 
problems. These frictions lead, amongst other things, to an 
external finance premium, i.e. a premium on external finan-
cing compared with internal financing and credit rationing. 
The external financing premium and the availability of 
loans depend, amongst other things, on the borrower’s 
capital. A decline in equity as a result of a slowing econ-
omy can lead to a deterioration in firms’ financing condi-
tions, which in turn adversely affects the real economy. 
These mechanisms are discussed in, for example, Bernanke 
et al. (1999), Gertler and Gilchrist (2018) and Niepelt 
(2019), Chapter 8.3.
27 See, for example, Christiano et al. (2010) and Prieto et 
al. (2016).
28 For an overview, see, for example, Claessens and Kose 
(2018). One example is a shock- induced deterioration in 
the real economy’s financing conditions that causes eco-
nomic activity to contract. The increased insolvency risk 
that could ensue may require banks to increase their loan 
loss provisions, impair their loan supply, and thus further 
worsen financing conditions in the economy. Feedback ef-
fects are also possible in the case of real economic shocks, 
whose effects on the financial system can, in turn, spill over 
to the real economy.

Deutsche Bundesbank 
Monthly Report 

January 2023 
23



between the yields on corporate bonds and 

government bonds (excess bond premium)) 

with real economic data, real gross domestic 

product (GDP), and the Harmonised Index of 

Consumer Prices (HICP). It thus allows selected 

financial shocks and their impact on the real 

economy to be identified.29 A shadow rate is 

used as an indicator of monetary policy (see 

the box on pp. 25 ff.). Two financial shocks are 

identified – a loan supply shock and a money 

demand shock. The loan supply shock repre-

sents a change in banks’ lending behaviour for 

given economic fundamentals captured by the 

other variables.30 The money demand shock 

leads to a change in money holdings and to 

portfolio shifts between riskier assets and 

money for given economic conditions. It can 

also be interpreted as an uncertainty shock in 

which heightened uncertainty in the economy 

in general or in the financial markets specifically 

triggers a build- up of liquidity buffers and shifts 

into safe assets.

The adjacent chart shows the effects of the 

two financial shocks and other macroeconomic 

shocks on selected variables up to the end of 

2019. The black lines represent the deviations 

of the annual growth rates of the monetary 

aggre gate M3, loans to non- financial corpor-

ations, real GDP, and HICP and of the shadow 

rate level from a hypothetical simulated model 

scenario in which no economic shocks hit the 

euro area. These deviations are decomposed 

into the contributions of the various shocks. 

The chart shows that positive and negative 

loan supply shocks during the credit boom in 

the second half of the 2000s and during the 

European sovereign debt crisis had a quantita-

tively relevant impact on loan and money 

growth, respectively. Similar effects on GDP 

Loan supply 
shocks import-
ant during the 
credit boom and 
sovereign debt 
crisis, money 
demand shocks 
during the finan-
cial crisis

Shock decomposition of key variables 

using a VAR model, 2001–19*

* Deviations  from an unconditional  forecast.  See  the  box  on 

pp. 25 ff.  1 Sum  of  the  contributions  of  the  unidentified 

shocks. 2 Deviations of the annual growth rate.
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Monetary policy
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Aggregate supply

Aggregate demand Total

Enlarged scale

HICP2

Shadow rate

Real gross domestic product2

Monetary aggregate M32

Loans to non-financial
corporations2

29 In addition, real economic shocks are also identified. 
See the box on pp. 25 ff.
30 In the model used here, a (negative) loan supply shock 
can represent a number of underlying changes, such as a 
loss of capital, higher capital requirements, elevated risk as-
sessments, increased risk aversion, etc.
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BVAR model for estimating the effects of macroeconomic 
shocks on growth in gross domestic product, loans and the 
money supply and on the infl ation rate

The chart on p. 24 shows the results of a 

Bayesian vector autoregressive (BVAR) 

model estimated for the euro area.1 The 

model contains nine variables: real gross 

domestic product (GDP), the Harmonised 

Index of Consumer Prices (HICP), loans to 

non- fi nancial corporations, the lending rate, 

the euro area shadow rate of Geiger and 

Schupp (2018), the average yield on fi ve- 

year euro area government bonds, the 

monetary aggregate M3, the difference be-

tween the yield on corporate bonds and a 

risk- free interest rate with the same matur-

ity (excess bond premium),2 and the yield 

on fi ve- year US Treasuries. The shadow rate 

is used as a composite indicator of the 

Euro system’s standard and non- standard 

monetary policy.3 The US Treasury yield is 

used to control for possible infl uences from 

the US or global capital markets.

The model is estimated using quarterly data 

covering the period from the second quar-

ter of 2000 to the fourth quarter of 2019.4 

With the exception of the interest rates and 

the interest rate spread, all of the variables 

are entered into the estimation as log levels. 

The estimation is carried out using the ap-

proach in Giannone et al. (2015).

The residuals of the model contain the eco-

nomically interpretable “structural shocks”, 

which are responsible for the fl uctuations of 

the variables around the model’s long- term 

equilibrium, in the form of linear combin-

ations. In order to estimate the impact of 

the shocks on the model variables, the 

shocks need to be identifi ed on the basis of 

assumptions. In the analysis presented here, 

shocks are identifi ed through the use of 

sign restrictions, i.e. assumptions about the 

direction in which a shock moves the model 

variables.

Five economic shocks are identifi ed. The 

sign restrictions for each of the shocks are 

shown in the table on p. 26. The aggregate 

demand shock comprises exogenous 

changes in the demand for goods due to 

changes in consumer preferences or gov-

ernment spending. For the monetary vari-

ables, it is assumed that the demand shock 

leads to greater demand for loans, and thus 

to a rise in both the volume of loans and 

the lending rate, as well as to an increase in 

the money supply (additional money cre-

ation through loans, increased nominal 

money demand due to a higher price level 

and higher real income). The aggregate 

supply shock comprises, amongst other 

things, shocks that affect fi rms’ production 

technologies or mark- ups, and also energy 

price shocks. The loan supply shock repre-

1 This model is an extended and modifi ed version of 
that in Mandler and Scharnagl (2020a) and Deutsche 
Bundesbank (2020b). The extension to include the 
money demand shock originates from Mandler (2021).
2 This indicator was devised by Gilchrist and Zakrajšek 
(2012) and is constructed so as to avoid possible dis-
tortions caused by duration mismatches. Gilchrist and 
Mojon (2018) calculate corresponding indicators for 
the euro area countries; see https://publications.
banque-france.fr/en/economic-and-financial- 
publications-working-papers/credit-risk-euro-area.
3 The shadow rate is calculated using a term structure 
model. It is the hypothetical short- term interest rate 
absent the zero lower bound. The shadow rate is infl u-
enced by monetary policy measures that affect the 
yield curve, even if these measures do not affect the 
actual market short- term interest rate due to the zero 
lower bound; see Deutsche Bundesbank (2017d).
4 Ending the estimation before the COVID- 19 pan-
demic is intended to avoid potential distortions caused 
by the pandemic; see Lenza and Primiceri (2022). 
Nevertheless, the shock decomposition includes the 
period from the fi rst quarter of 2000 until the third 
quarter of 2022, i.e. the analysis assumes that the re-
lationships estimated for the preceding period con-
tinue to hold true from 2020 onwards.
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sents exogenous changes in banks’ supply 

of loans. An increase in the loan supply 

leads, amongst other things, to a decline in 

the lending rate and an increase in real GDP, 

the volume of loans, and the money sup-

ply.5 The negative response of the excess 

bond premium to the loan supply shock as-

sumes that fi rms respond to an expansion 

in the loan supply by substituting credit 

fi nancing for bond fi nancing. Therefore, the 

supply of corporate bonds declines and the 

yield on corporate bonds falls relative to the 

yield on government bonds. The monetary 

policy shock is a deviation of the monetary 

policy indicator – in this case, the shadow 

rate  – from the monetary policy reaction 

function estimated in the model, i.e. from 

the systematic relationship between the 

policy indicator and the other variables in 

the model. In the case of a restrictive (posi-

tive) monetary policy shock, monetary pol-

icy is thus more restrictive than the model 

would predict given the other variables and 

other shocks. Alongside the sign restrictions 

typically used to identify a monetary policy 

shock, the table shows that the excess 

bond premium is also assumed to rise fol-

lowing a restrictive monetary policy shock.6 

In addition to the sign restrictions shown in 

the table, it is assumed that the coeffi  cients 

of contemporaneous GDP and the price 

level in the equation for the shadow rate 

are positive, which causes the central bank 

to respond immediately to an increase in 

output or prices by tightening monetary 

policy.7 A money demand shock is identifi ed 

as the fi fth structural shock. This leads to a 

rise in money holdings, the government 

bond yield, and the excess bond premium. 

Money holders sell off non- monetary assets 

in order to increase their money balances. 

The positive effect on the excess bond pre-

mium assumes that there is a relatively 

larger reduction in demand for risky assets 

compared with low- risk and risk- free assets, 

such as government bonds. In addition to 

portfolio reallocation, it is assumed that 

money holders will also increase their 

money holdings by making fewer pur-

chases, thereby reducing output and the 

price level. Monetary policy responds to the 

5 For more information on the identifi cation assump-
tions for the loan supply shock, see Mandler and 
Scharnagl (2020a).
6 See Gertler and Karadi (2015).
7 See Arias et al. (2019).

Sign restrictions*

 

Variable

Shock

Aggregate 
demand 

Aggregate 
supply Loan supply

Monetary 
policy 

Money 
demand 

GDP + – + – –

HICP + + . – –

Loans + . + – .

Lending rate + . – + .

Euro area government bond yield . . . . +

Shadow rate + + + + –

Money supply + . + – +

Excess bond premium . . – + +

US Treasury yield . . . . .

* The restrictions apply to the period in which the shock occurs. Points indicate that no assumption has been made for that 
variable regarding the direction of the effect of the shock described in the corresponding column.
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defl ationary effect of the money demand 

shock through easing, i.e. by accommodat-

ing the increased demand for money. 

Alongside this interpretation of the money 

demand shock, which is based on money 

demand theory, there is another alternative 

interpretation whereby economic agents re-

spond to an exogenous rise in macroeco-

nomic uncertainty: this leads to a reduction 

in the demand for goods and services, a 

build- up of precautionary funds, and a shift 

from risky and less liquid assets to money.

In contrast to the model described on 

pp.  41ff., an independent loan demand 

shock is not identifi ed. As shown on p. 42, 

a loan demand shock results in changes in 

the volume of loans and the lending rate, 

both in the same direction. In the model 

presented here, this condition is fulfi lled by 

the aggregate demand shock. The aggre-

gate supply shock and the money demand 

shock may also fundamentally be con-

sidered to be components of a loan de-

mand shock, as their identifi cation assump-

tions do not exclude the possibility of loan 

volumes and lending rates moving in the 

same direction. Another difference from 

the model on pp. 41ff. is that the loan sup-

ply shock defi ned therein also encompasses 

the monetary policy shock defi ned in the 

model described here, as it leads to the 

loan volume and lending rate moving in op-

posite directions.

Economic shocks move the variables out of 

the long- term equilibrium to which the 

model converges. The effects of a shock 

may persist beyond the period in which it 

occurs, as the changes in the variables 

caused directly by the shock are transmitted 

to subsequent periods via the model dy-

namics (shock propagation). In each period, 

the deviation of the actual observed vari-

ables from their hypothetical paths if the 

shocks had not occurred thus incorporates 

the effects of the current shocks as well as 

the persisting effects of previous shocks 

and can be assigned to the categories of 

shocks described above. The chart on p. 24 

shows the decomposition of the deviations 

of the observed variables from a hypothet-

ical scenario in which the shocks do not 

occur into the contributions of the various 

economically interpretable shocks. As the 

model contains nine variables but identifi es 

only fi ve shocks, four additional unidenti-

fi ed and thus uninterpretable shocks affect 

the variables.

The Bayesian estimation produces a prob-

ability distribution of the shock contribu-

tions. However, the charts show only the 

stacked medians of the contributions of the 

various shocks and do not provide any in-

formation on their statistical distribution. In 

order to assert that a particular shock 

played an important role in the develop-

ment of a particular variable at specifi c 

points in time, the estimation uncertainty in 

the distribution of the shock contributions 

must also be taken into account. If the dis-

tribution of a shock contribution is very 

wide, it is not possible to make any defi ni-

tive assertions regarding its direction, even 

if the median is relatively large. As in Mand-

ler and Scharnagl (2019), this analysis uses 

percentiles of the distribution of the shock 

contributions and the ratio of the posterior 

probabilities of a positive versus negative 

contribution (or vice versa) of a shock at a 

given point in time for the assessment. The 

main article discusses results that can be 

considered suffi  ciently reliable on the basis 

of these analytical tools. One example in 

which the high degree of estimation uncer-

tainty prevents conclusions from being de-

rived with confi dence is the effect of the 

loan supply shock on loan growth since 

2020 in the chart on p. 29. Although, at fi rst 

glance, the median contribution suggests 

that the loan supply shock had a quantita-
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growth and inflation are also evident.31 In 

addition , the analysis shows that positive 

(uncertainty- related) money demand shocks 

occurred during the initial phase of the global 

financial crisis, which were clearly reflected in 

GDP growth and inflation.32 These are valuable 

insights that helped decision- makers to assess 

both the risks to price stability and the trans-

mission process.

Questions of monetary 
and financial analysis in the 
current environment

High M3 growth at the 
outbreak  of the COVID- 19 
pandemic 

The macro models used to identify financial 

shocks are also contributing to the interpret-

ation of economic developments in the current 

environment. Upon the onset of the COVID- 19 

pandemic in 2020, the annual growth rate of 

the monetary aggregate M3 increased to more 

than 12% before receding over the course of 

2021 and 2022. The inflation rate rose steadily 

over the same period. This raises the question 

of a possible relationship between the increase 

in the M3 growth rate and the increase in the 

inflation rate.

This question can be analysed in the empirical 

macro model presented on pp. 23 ff. and in the 

box on pp. 25 ff. The monetary aggregate M3 

and the price level are endogenous variables, 

i.e. they are explained within the model. Their 

Illustrative 
analysis of 
money growth 
and inflation 
since 2020 …

… by means of 
shock decom-
position

tively signifi cant impact, the uncertainty 

surrounding its contribution is so great that 

the model ultimately does not provide any 

reliable evidence that loan supply shocks 

played a signifi cant role during this period.8

8 While the other results described in the main text 
prove to be qualitatively robust for different variations 
of the model (use of the monetary aggregate M1 in-
stead of M3, extension to include an equity price 
index, use of another shadow rate), this is not the case 
for the contribution of the loan supply shock in the re-
cent past. For example, the model does not indicate 
any relevant median effect of loan supply shocks from 
2020 onwards if, instead of the shadow rate of Geiger 
and Schupp (2018), that of Wu and Xia (2016) is used.

31 Further studies on the impact of loan supply shocks in 
the euro area or in the individual Member States include 
Bijster bosch and Falagiarda (2015), Gambetti and Musso 
(2017), Hristov et al. (2012) and Mandler and Scharnagl 
(2020a).
32 Qualitatively similar results can be obtained if the analy-
sis is carried out using the monetary aggregate M1 instead 
of M3. However, the money demand shocks and their im-
pact tend to be stronger for M1. This is likely because 
uncertainty- related portfolio shifts are particularly reflected 
in the most liquid components of the monetary aggregate.
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dynamics, in conjunction with the other en-

dogenous variables, thus result from the econ-

omy’s responses to macroeconomic shocks. 

How the two variables react, and thus their ob-

served correlation, depends on the nature of 

the shock. A good way to obtain an under-

standing of money growth and the inflation 

rate in recent years is therefore to decompose, 

as described above, the deviations of the vari-

ables from a baseline scenario into the contri-

butions of different macroeconomic shocks. 

The adjacent chart continues the shock decom-

position on p. 23 from the first quarter of 2020 

to the third quarter of 2022. In addition to the 

two financial shocks described above (loan 

supply shock and money demand shock), it 

also shows the estimated contributions of ag-

gregate demand shocks and aggregate supply 

shocks as well as monetary policy shocks 

(which are discussed on pp. 25 ff.). The effects 

of the shocks are interpreted individually below.

According to the model, money demand 

shocks made a marked contribution to the ac-

celeration of money growth in 2020. These are 

likely to reflect, in particular, the heightened 

uncertainty and the build- up of liquidity re-

serves at the outbreak of the COVID- 19 pan-

demic. The increased demand for liquidity was 

accommodated by monetary policy, as as-

sumed in the model. This is represented by the 

negative contributions of the money demand 

shocks to the shadow rate. These liquidity buf-

fers were later reduced again, which is re-

flected in the fact that the contributions of the 

money demand shock to money growth de-

cline and eventually enter into negative terri-

tory. The effect of the money demand shocks 

on the inflation rate is negative at first, as im-

plied by the identification assumptions, but 

turns positive as from the end of 2021.33 At the 

outbreak of the pandemic, money growth rises 

Money growth 
accelerated at 
the outbreak of 
the pandemic 
due to money 
demand shocks, 
which had a 
negative impact 
on inflation, 
however

Shock decomposition of key variables 

using a VAR model, 2020 –22*

* Deviations  from an unconditional  forecast.  See  the  box  on 

pp. 25 ff.  1 Sum  of  the  contributions  of  the  unidentified 

shocks. 2 Deviations of the annual growth rate.
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Shadow rate

Real gross domestic product2

Monetary aggregate M32

Loans to non-financial corporations2

33 The model is estimated in the levels of the variables. The 
positive contribution of the money demand shock to infla-
tion towards from the end of 2021 onward largely reflects 
a base effect resulting from the, in the short term, negative 
(but only temporary) impact of a money demand shock on 
the price level.
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above the baseline while inflation falls below 

the baseline of the model. Towards the end of 

the period under review, money growth de-

clines as inflation rises. These dynamics illus-

trate the fundamentally countervailing effects 

of the money demand shock on inflation and 

the monetary aggregate.

In the short run, money growth and inflation 

are assumed to be affected in the same direc-

tion by monetary policy shocks. Monetary pol-

icy shocks are deviations of the shadow rate, 

which is used as a monetary policy indicator, 

from its “normal” estimated response to the 

other variables.34 According to the estimations, 

monetary policy has been particularly accom-

modative compared with the model since mid- 

2020. This has raised both money growth and 

the inflation rate since mid- 2021. At this stage, 

however, the overall money growth rate had 

already begun to decline again. The expansion-

ary monetary policy shocks from mid- 2020 are 

reflected in the chart showing the shadow 

rate.35 Although the model does not indicate 

expansionary monetary policy at the end of the 

period under review, the monetary policy 

shocks that occurred up to that point may con-

tinue to have a positive impact on money 

growth and inflation for some time to come.

Unusually strong growth in aggregate demand 

(positive demand shocks) was a further com-

mon driver of money growth and inflation. The 

shock decomposition of real GDP growth 

shows that these positive demand shocks oc-

curred between mid- 2020 and mid- 2021. This 

suggests that these shocks could reflect fiscal 

support measures during the COVID- 19 pan-

demic. The impact of these demand shocks on 

money growth and inflation persists up to the 

current end. Supply- side disruptions, i.e. aggre-

gate supply shocks, were also increasingly play-

ing a role in the rise in inflation in 2022, im-

pacting positively on the inflation rate, but, at 

the same time, according to the estimations, 

tending to adversely affect money growth at 

the current end.

These results illustrate that the correlation be-

tween money growth and inflation at a given 

point in time depends on which economic 

shocks are particularly important for the dy-

namics of the two variables. The increase in 

money growth in 2020 was initially driven 

mainly by money demand shocks, which, how-

ever, impacted negatively on the price level. It 

was only in the subsequent phase that aggre-

gate demand shocks and monetary policy 

shocks became more important for money 

growth; taken in isolation, they caused both 

money growth and inflation to rise.36 However, 

information on the underlying shocks can be 

obtained only if monetary developments are 

analysed holistically along with real economic 

and financial variables. Focusing on a money 

growth- inflation relationship that assumes a 

stable positive correlation between the two 

variables can therefore lead to misjudgements.

The results of the model can be related to the 

consolidated balance sheet of the euro area MFI 

sector. One of the main reasons for the high 

money growth during the pandemic was the 

strong expansion in securities held for monetary 

policy purposes by the Eurosystem in the con-

text of the low inflation environment; the other 

was the increased new issuance of government 

Expansionary 
monetary policy 
raised money 
growth and 
inflation …

… and positive 
aggregate 
demand shocks

Interpretation 
of monetary 
dynamics 
depends on 
underlying 
shocks

The result could 
reflect the inter-
play between 
asset purchases 
for monetary 
policy purposes 
and expansion-
ary fiscal policy

34 The “normal” monetary policy response also includes 
the response of the shadow rate to the other macroeco-
nomic shocks.
35 The chart for the shadow rate shows a pronounced re-
strictive monetary policy shock in the second quarter of 
2020, i.e. a more restrictive monetary policy than the nor-
mal monetary policy response to the other variables. The 
fall in output in the second quarter of 2020 was an ex-
treme event compared with the history of GDP movements 
over the estimation period. The estimated monetary policy 
reaction function implicitly contained in the model predicts 
a stronger easing of monetary policy, i.e. a greater decline 
in the shadow rate than actually occurred, in response to 
this sharp decline in output. The zero lower bound and 
limits for possible monetary policy asset purchase pro-
grammes would probably not have allowed for monetary 
policy easing to the extent predicted by the model. In add-
ition, the chart shows that, as early as in the following 
quarter, the Eurosystem provided an accommodative im-
pulse above and beyond the monetary policy response pre-
dicted by the model.
36 As the expiring money demand shocks and a number of 
other shocks overcompensated for the impact of the ag-
gregate demand and monetary policy shocks on the devi-
ation of money growth from the baseline, the deviation in 
the period of rising inflation is largely declining in the chart.
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bonds to raise funding for fiscal support meas-

ures during the pandemic. The interplay be-

tween expansionary fiscal and monetary policy is 

reflected in the model results, on the one hand, 

in the positive aggregate demand shocks and 

their impact on GDP growth and inflation.37 On 

the other, it is also part of the expansionary 

monetary policy shocks and their effects.38

Bank loans to the private sector were the 

second major counterpart to the changes in 

the monetary aggregate M3 since 2020. The 

positive relationship between loan growth and 

money growth reflects the money creation pro-

cess and can, in principle, be caused by any of 

the shocks contained in the model.39 In the 

chart on p. 24, the close relationship between 

loans and the monetary aggregate over the 

period up until 2020 is reflected in the fact that 

the contributions of the various shocks to the 

growth of loans to non- financial corporations 

and to M3 growth are often of similar relative 

importance and tend to point in the same di-

rection for both variables.

Overall, the model shows that monetary policy 

shocks and aggregate demand shocks have 

played an important role in joint developments 

in money growth and inflation, while money 

demand shocks tended to cause countervailing 

developments of both variables. However, the 

model is unable to assign a significant part of 

the upward deviation in the current inflation 

rate to any of the identified shocks. This is be-

cause, amongst other things, the model does 

not use a broad range of determinants of the 

inflation process as a basis (for example, it does 

not include energy prices), but instead focuses 

on financial variables, consistent with the focus 

of the monetary and financial analysis.

Transmission of monetary 
policy  tightening

Overview

As described above, one of the main tasks of 

the monetary and financial analysis in its cur-

rent form is to assess the progress and degree 

of monetary policy transmission in the early 

stages of the monetary policy transmission pro-

cess described on p. 21. Whilst a large number 

of the above- mentioned transmission analyses 

were conducted in an environment of very low 

inflation rates, economic conditions have now 

changed and, as a result, so too has the mon-

etary policy stance. The economic downturn in 

2020 and the rise in inflation in 2021 were 

shaped by the COVID- 19 pandemic. In 2022, 

macroeconomic developments were also in-

creasingly driven by the outbreak of the war in 

Ukraine and its economic repercussions. Sharp 

rises in energy and food prices, continuing dis-

ruption to global supply chains and the post- 

pandemic recovery in demand led to inflation 

reaching new highs over the course of the year. 

Strong inflationary pressures, which are ex-

pected to persist over the medium term, forced 

Money creation 
through lending 
to the private 
sector is not 
reflected in 
specific  shocks

Model can only 
partly explain 
rise in inflation

Monetary policy 
addresses high 
inflation with 
increased mon-
etary policy 
tightening

37 A demand shock caused by an expansionary fiscal pol-
icy impulse leads ceteris paribus to an increase in GDP and 
in the price level compared with the baseline, to which the 
central bank responds by tightening monetary policy. In the 
model, however, this tightening is not strong enough to 
prevent an increase in the money supply, which means that 
the fiscal policy shock is temporarily and partially accom-
modated by monetary policy. The monetary policy accom-
modation of a demand shock is thus also reflected in the 
contributions of the demand shock to the decomposition 
of money growth.
38 If the central bank responds to an expansionary fiscal 
policy impulse by tightening its monetary policy to a lesser 
extent than it would according to its estimated reaction 
function, GDP and the price level rise relative to the base-
line, while the shadow rate falls relative to it. This is de-
picted in the model as an expansionary monetary policy im-
pulse. Since the model does not contain any fiscal policy 
variables, fiscal policy impulses cannot be isolated from the 
monetary policy and aggregate demand shocks. For infor-
mation on identifying fiscal policy shocks, see, for example, 
Ramey (2016).
39 For more information on the money creation process, 
see Deutsche Bundesbank (2017b). The assumptions made 
in order to estimate the aggregate demand shock and the 
monetary policy shock assume a positive correlation be-
tween money growth and loan growth, while the assump-
tions regarding the other shocks do not rule out a positive 
correlation.
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a rapid tightening of the monetary policy 

stance in the euro area. In the first half of 2022, 

the ECB Governing Council discontinued net 

asset purchases; in July, it reversed its interest 

rates. Since then, key interest rates have risen 

by a total of 250 basis points.

In this environment, the monetary and financial 

analysis must address three core issues. First, it 

must assess whether banks pass on the monet-

ary policy- induced rise in market interest rates 

to borrowers to the necessary extent. Second, 

it must evaluate whether the tightening of 

financing conditions has the intended dampen-

ing effect on the demand for loans among 

households and firms. And third, the monetary 

and financial analysis must also keep a close 

eye on the loan supply side. This is because 

very loose lending policies among banks could 

weaken the impact of monetary policy tighten-

ing, whilst excessively restrictive lending could 

lead to undesirable feedback loops between 

the financial system and the real economy. By 

analysing these issues, it is possible to adjust 

the monetary policy stance to a changing en-

vironment in good time, where necessary.

The dashboard shown above provides an initial 

condensed overview of the assessment of trans-

mission, outlining how financing conditions for 

the private non- financial sector develop across 

the monetary policy transmission process. For 

this purpose, it contains upstream indicators 

that directly address financing conditions for the 

money and capital markets, as well as down-

stream indicators that capture the subsequent 

stages of monetary policy transmission and 

mainly reflect financing conditions for banks’ 

lending business. The dashboard shows in-

creases in almost all indicators for 2022, with 

the tightening observed since December 2021 

being more pronounced for upstream indicators 

than for downstream indicators. This is due to 

the fact that upstream indicators respond quickly 

to monetary policy impulses, whereas the cor-

responding changes in downstream indicators 

Monetary and 
financial analy-
sis provides 
information on 
regular assess-
ment of monet-
ary policy stance

Tightening of 
monetary policy 
feeds through to 
financing condi-
tions for private 
non- financial 
sector

Financing Conditions Dashboard for the euro area: Actual changes in the financing 

conditions of the non-financial sector as well as predictions of these changes 

conditional on the macroeconomic environment*

Sources: Bloomberg, ECB, and Bundesbank calculations. * Conditional on the growth and inflation gap. Based on the most recent data 

available in each case. The non-financial sector encompasses non-financial corporations, households and general government. 1 Ten-

year €STR overnight index swap less ten-year inflation-linked swap. 2 Volume-weighted average interest rate according to the MFI in-

terest rate statistics. 3 Aggregate index of volume-weighted financing costs of the non-financial sector (AIFC). 4 AIFC less 5y-5y infla-

tion-linked swap. 5 Three-month growth rate of MFI loans according to the BSI statistics with the sign reversed. 6 Refers to indicators 

at upstream stages of transmission that are directly linked to the financing conditions on the money and capital market. 7 Encompasses 

downstream indicators that primarily reflect the financing conditions in banks' lending business.
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typically occur with a time lag. This is illustrated 

particularly clearly by the growth in bank loans 

to non- financial corporations, which remained 

virtually unchanged over the course of 2022.

In addition to the summarised depiction of 

financing conditions, the dashboard shows the 

results of an empirical analysis in which changes 

in the indicators are conditioned to the devel-

opment of the macroeconomic environment. 40 

Specifically, this means that changes in the indi-

vidual indicators are regressed on current and 

past values of the output and inflation gaps.41 

These estimation models can be used to assess 

the degree to which changes in the indicators 

are consistent with macroeconomic develop-

ments.42 It is clear that, taking into account an 

area of uncertainty (grey lines), the tightening 

of financing conditions observed since Decem-

ber 2021 is broadly in line with the develop-

ments in the macroeconomic environment. 

This is due, in particular, to the high inflation 

dynamics. Looking at the point forecasts, the 

actual tightening shown by the upstream indi-

cators close to the financial market is, in some 

cases, slightly more pronounced than predicted 

by the models. This is likely to be attributable, 

in particular, to markets’ reappraisal of the an-

ticipated monetary policy response to the 

macroeconomic environment. In the case of 

the downstream indicators, which mainly re-

flect banking conditions, the increases have 

thus far been largely in line with expectations.

Pass- through of higher interest rates in 
banks’ lending business

In a bank- based economy such as the euro 

area, the banking sector’s responses to adjust-

ments in the monetary policy stance have a 

crucial influence on developments in financing 

conditions for the private non- financial sector. 

Banks pass on rising financial market interest 

rates in their lending business to cover their 

own higher funding costs. As the upper chart 

on p. 34 shows, banks’ funding costs, which 

had been extremely low for a long time, have 

risen significantly since the beginning of 2022. 

This upward movement was mainly due to the 

sharp rise in yields on bank debt securities, 

which, in turn, followed the general trend of 

money market and capital market interest 

rates.

Higher interest rates in the financial markets led 

banks to significantly raise interest rates, which 

had been close to all- time lows up until that 

point, on loans to non- financial corporations 

and loans to households for house purchase. 

This occurred with a time lag. Empirical models 

based on historical interrelationships show 

that, for loans to non- financial corporations 

and loans to households for house purchase in 

the euro area, interest rates are generally 

passed through almost entirely and that this 

process is largely concluded after one year. In 

the case of loans to non- financial corporations, 

developments in market interest rates are 

mostly passed on within the first few months, 

Developments in 
financing condi-
tions thus far in 
line with macro-
economic envir-
onment

Banks’ funding 
costs have risen 
significantly 
since the begin-
ning of 2022

Banks’ interest 
rate pass- 
through thus far 
in line with his-
torical patterns

40 It is assumed that market participants form their expect-
ations about future monetary policy using simple rules, 
such as the Orphanides rule; see Hartmann and Smets 
(2018), pp. 21f. and Orphanides (2003). If the expected 
output gap and/ or the expected inflation gap are positive, 
market participants expect rising interest rates and vice 
versa.
41 The estimates are based on autoregressive distributed 
lag (ARDL) models of orders p and q. Specifically, this 
means that the dependent variable (change in the indicator 
compared with the previous period) is regressed on p of its 
own lags as well as on contemporaneous values and q lags 
of additional explanatory variables. Within the scope of this 
analysis, the expected output gap (deviation of expected 
annualised GDP growth at time t from potential growth 
approximated using expected growth in six to ten years) 
and the expected inflation gap (expected inflation in one 
year minus the inflation target) serve as explanatory vari-
ables and describe the macroeconomic environment. Ex-
pected values are measured using monthly consensus fore-
casts, which, using the method developed by Knüppel and 
Vladu (2016), are converted into annual rates at times t 
and t + 12. The lag lengths are selected on the basis of the 
Schwarz- Bayes information criterion.
42 As the upstream indicators are entered into the estima-
tion at a weekly frequency, the time dimension of the 
monthly data from the macroeconomic indicators is trans-
formed accordingly. For the weekly figures on the upstream 
indicators, this means that only lagged values of the macro-
economic indicators are entered into the regression and 
these values are kept constant over every week of a given 
month. This approach is consistent with the fact that the 
information and data on economic conditions are only 
available with a certain lag, which means that, using this 
estimation procedure, the forward- looking financial market 
variables in a given week are ultimately responding to 
macroeconomic data from the previous month. For infor-
mation on a similar approach, see Brave and Kelley (2017).
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while these take longer to pass through to 

loans to households for house purchase.43 In 

2022, lending rates in the euro area as a whole 

developed essentially in line with the historical 

patterns indicated by the models (see the lower 

adjacent chart). With a few exceptions, this 

also applies to the interest rate pass- through in 

the four largest Member States.

The models suggest that lending rates will rise 

further in the coming months. First, it is likely 

that part of the increase in financial market 

interest rates over the past few months is not 

yet reflected in lending rates, but will have a 

delayed impact. Second, a further hike in lend-

ing rates can be expected if market interest 

rates continue to rise. With regard to lending 

rates, the models do not yet provide any rea-

son to expect increasing heterogeneity among 

the euro area countries.

Development of financing needs of firms 
and households

Experience shows that the decline in demand 

for loans among non- financial corporations 

and households as a result of higher financing 

costs requires more time. For instance, some 

borrowers frontload their borrowing activity in 

anticipation of rising interest rates. In addition, 

in a weakening economy, firms’ internal finan-

cing options diminish, which initially increases 

their needs for external financing and thus also 

their demand for bank loans.44 Furthermore, in 

the current environment, the increasingly 

broad- based, massive rise in prices, aggregate 

supply bottlenecks and acute liquidity short-

ages among some firms in the energy sector 

have led to dynamic loan demand despite 

higher financing costs in the wake of monetary 

policy tightening. Financing volumes thus re-

mained high for a time or even grew further. A 

weakening was not observed until the final 

quarter of 2022, meaning that the tightening 

of the monetary policy stance is likely to grad-

Models suggest 
further rise in 
lending rates

Rising financing 
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with high finan-
cing needs
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ually achieve its intended impact. In the current 

environment, it is difficult to say whether these 

developments in lending are in line with histor-

ical patterns or should be regarded as excep-

tional. This is because the euro area data avail-

able for such analyses do not contain periods 

with similarly high inflation rates. According to 

the estimation results presented in the dash-

board, the developments in lending can be re-

garded as unremarkable taking into account 

the broad area of uncertainty in 2022.

With regard to loans to households, signs of a 

slowdown were already emerging as early as in 

the middle of the year. Net lending decreased 

significantly from June 2022 (see the adjacent 

chart). The corresponding year- on- year growth 

rate has declined moderately since mid- 2022. 

There was a particular drop in the previously 

buoyant demand for loans for house purchase, 

which is the most significant sub- item of loans 

to households. In this case, the rise in lending 

rates led to a significantly higher interest bur-

den for newly issued and renegotiated loans. 

From the second quarter of 2022, the banks 

surveyed by the BLS identify the rise in the 

interest rate level as a factor dragging on de-

mand. Furthermore, they cite both the decline 

in consumer confidence as well as the signifi-

cant deterioration in the housing market out-

look as perceived by borrowers as reasons for 

the dampened demand (see the chart on p. 39). 

Indeed, in the euro area, there are mounting 

signs of a turnaround in the housing market, 

which boomed during the low interest rate 

period.

The picture is more complex for non- financial 

corporations, as they generally have access to 

multiple forms of external financing. Against 

the backdrop of the tightening of monetary 

policy in the euro area from the beginning of 

2022, there was an increasing shift within ex-

ternal financing from market financing to bank 

financing (see the upper adjacent chart). The 

associated reduction in financing by debt secur-

ities, which had played an increasingly import-

ant role in corporate financing in the wake of 

the global financial crisis, was particularly pro-

nounced (see the box on pp. 37 f.). This was 

mainly due to the divergence in financing costs. 

Interest rates on debt securities have risen 

sharply since the turn of 2021-22 owing to the 

close linkages between interest rates in the 

financial markets. Bank lending rates, however, 

in line with the historical patterns outlined in 

the above- mentioned interest rate pass- 

through models, responded with a certain time 

lag (see the lower adjacent chart). As a result, 

obtaining financing via debt securities became 

increasingly unattractive. Overall, both the 

nominal and the real costs of debt financing for 
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non- financial corporations increased clearly 

over the course of 2022.

Another key factor that sustained demand for 

bank loans despite rising interest rates was the 

decline in internal financing, i.e. financing from 

internally generated payment surpluses within 

firms. The main driver of this development was 

higher dividend payments by firms, which re-

duced the available cash flow. The euro area 

firms participating in the Survey on the Access 

to Finance (SAFE) also indicated a stronger in-

crease in production costs despite higher sales, 

which resulted in mounting reports of declining 

profits. At the same time, financing needs for 

working capital and inventories were relatively 

high and investment activity also remained 

comparatively robust in nominal terms. A gap 

therefore opened up between the need for 

financing and internally generated funds, which 

was closed by taking out bank loans.

Against this backdrop, banks’ aggregate lend-

ing to non- financial corporations remained 

high into the summer. Alongside the aforemen-

tioned reasons, government- sponsored large- 

volume loans to firms in the energy sector also 

played a role.45 However, a slowdown in non- 

financial corporations’ demand for loans can 

also be observed at the current end. Net lend-

ing has been in decline since September, and 

came to a standstill in November (see the chart 

on p. 35). As a result, the annual growth rate 

went down moderately in November from a 

high level. The banks participating in the BLS 

expected a decline in loan demand in the final 

quarter of 2022 (see the adjacent chart above). 

A drop in firms’ financing needs for fixed in-

vestment was cited as the main factor damp-

ening demand, in line with the deteriorating 

economic and geopolitical environment. On 

top of this, there is the rising lending rate, 

which makes some investments no longer 

seem lucrative. In the third quarter of 2022, for 

example, BLS banks for the first time cited 

higher financing costs as a dampening factor in 

corporate demand for loans. Furthermore, it is 

also possible that the now easing supply bottle-

necks will lead to lower financing needs for 

working capital and inventories.

Developments in banks’ loan supply

It is crucial that the monetary and financial an-

alysis also keeps a close eye on developments 

in the loan supply, as changes in banks’ lending 

policies can accelerate or weaken the impact of 

monetary policy tightening. The BLS provides 
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45 In Germany, in particular, these loans were granted via 
state- owned banks, such as KfW Group, in order to coun-
ter the higher energy costs and the resulting increased 
margin requirements for futures transactions at energy ex-
changes.
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Shift in the debt fi nancing structure of non- fi nancial 
corporations  from bank loans to debt securities

The expanded monetary and fi nancial an-

alysis takes into account, amongst other 

things, that the importance of alternative 

debt fi nancing relative to bank loans1 for 

non- fi nancial corporations (NFCs) in the 

euro area has been growing for some time 

now.2 Debt securities have traditionally 

been the main alternative to bank loans for 

fi nancing investments in non- fi nancial assets.3 

The role of debt securities has increased 

markedly since the start of the millennium. 

However, this development has taken place 

with temporary fl uctuations and a certain 

degree of heterogeneity at the country level 

(see the chart on p. 38).

The share of debt securities in non- fi nancial 

corporate debt in Germany and Italy rose 

almost continuously from only around 5% 

in 1999 to just over 23% and 19%, respect-

ively, at the beginning of 2022. In Germany, 

this was due, in particular, to a relatively 

strong issuance of debt securities. In Italy, 

by contrast, the decline in bank loans in the 

wake of the European debt crisis was the 

main driving factor. In the case of NFCs in 

Spain, the share of debt securities initially 

fell during the bank credit boom at the be-

ginning of the millennium to just 2% at the 

end of 2005. Since then, however, the 

share of debt securities has grown steadily, 

amounting to just over 18% at the begin-

ning of 2022. Both the strong issuance of 

debt securities and the signifi cant decline in 

bank loans following the global fi nancial 

crisis contributed to this. In France, the al-

most 30% share at the beginning of 1999 

was already very high compared with other 

countries. Debt securities initially became 

increasingly important up to 2004 on the 

back of strong issuance. Net issuance then 

came more or less to a standstill by the end 

of 2008. This, combined with strong bor-

rowing from banks, resulted in a declining 

debt securities share. From 2009 onwards, 

however, fi nancing through debt securities 

rebounded signifi cantly, thus appreciably 

pushing up its share once more. Stronger 

demand for bank loans caused a sideways 

movement from the end of 2013. Given 

these country- specifi c developments, the 

share of debt securities in the euro area as 

a whole increased almost continuously, 

with the exception of the period of the 

strong bank credit boom between 2003 

and 2008.

The shift from bank loans to debt securities 

can impact the transmission of monetary 

policy. The interest rate channel is the focus 

of theories on monetary policy transmis-

sion, with fi ndings suggesting that a tight-

ening of monetary policy increases interest 

rates on borrowed capital. This, in turn, 

leads to lower demand for credit and 

weaker investment. As a result of fi nancial 

constraints, the fi nancial sector can amplify 

this channel. Through the banking channel 

of monetary policy transmission, a tighten-

ing of monetary policy restricts banks’ credit 

supply. This leads, amongst other things, to 

a rise in bank lending rates. If NFCs only 

make limited use of alternative fi nancing, 

the interest they pay on borrowed capital 

will thus increase disproportionately sharply. 

Against this backdrop, it would be expected 

1 In this box, the term “bank loans” is used synonym-
ously for “MFI loans”.
2 For a detailed analysis of the shifts in corporate 
fi nancing see Deutsche Bundesbank (2012, 2018a).
3 In terms of safeguarding liquidity, trade credits and 
advances are the main alternative to bank loans. Their 
importance has likewise increased in recent years. 
However, as they are less relevant for monetary policy 
transmission, their role is not examined in detail here.
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that a high share of debt securities in NFC 

fi nancing weakens monetary policy im-

pulses via this channel. A recent study by a 

Eurosystem working group confi rms this as-

sumption, showing that conventional mon-

etary policy shocks lead to a smaller decline 

in GDP in euro area countries that have a 

high share of debt securities in NFC fi nan-

cing than in those with a small share.4 How-

ever, this result only applies to conventional 

monetary policy shocks that are refl ected in 

changes in short- term interest rates. The ef-

fect is reversed in the case of unconven-

tional monetary policy shocks that affect 

the long end of the yield curve, with mon-

etary policy thereby having a stronger im-

pact in euro area countries with a high 

share of debt securities. One reason for this 

could be the fact that debt securities are 

often held by non- bank fi nancial intermedi-

aries. These tend to make comparatively 

strong adjustments to their balance sheets 

in response to changes in long- term interest 

rates. Taken together, a shift in NFC fi nan-

cing from bank loans to debt securities 

could thus change the relative importance 

of individual monetary policy transmission 

channels. However, this should not funda-

mentally weaken the transmission of mon-

etary policy. The research area briefl y out-

lined here, which is still largely in its infancy, 

will undoubtedly provide further insights in 

this regard over the next few years.

4 For more in- depth information, see Work stream on 
non- bank fi nancial intermediation (2021). Its fi ndings 
on monetary policy transmission are based on the 
work of Holm- Hadulla and Thürwächter (2021). Similar 
results are found at the fi rm level for the United States 
as well. For more information see Crouzet (2021).

Relative importance of bank loans and 

debt securities for the financing of 

non-financial corporations *

Sources: ECB and Bundesbank calculations. * In order to elim-
inate  any  influence  from  price  fluctuations,  calculations  are 
made by adding cumulated transactions to initial stocks.
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information about the orientation of loan sup-

ply policies. BLS banks reported that they had 

repeatedly tightened their credit standards for 

loans to non- financial corporations and house-

holds in the first three quarters of 2022 (latest 

data, see the chart above). They justified the 

stricter standards on the grounds of a per-

ceived heightening of credit risk. For the cor-

porate lending segment, a deterioration in the 

general economic situation and the economic 

outlook, as well as industry- specific and firm- 

specific factors, were cited as the most signifi-

cant reasons. In the case of loans to house-

holds for house purchase, the key issues were 

not only the deterioration in the general eco-

nomic situation but also the decline in borrow-

ers’ creditworthiness. In addition, there was a 

decrease in risk tolerance among the BLS 

banks. The non- standard monetary policy 

measures also gradually expired in 2022 and, 

according to BLS data, therefore no longer had 

an expansionary effect on banks’ financing op-

tions and lending policies.46

Given these indications of a significant tighten-

ing of credit standards, the question arises as 

to whether current restrictive effects on lend-

ing caused by loan supply policy exceed the de-

sired degree of monetary policy transmission. 

For a comprehensive assessment, it is necessary 

to incorporate the BLS results into a broader 

context and to evaluate them against the back-

drop of the macroeconomic environment. A 

vector autoregressive model is presented on 

pp.  41ff. that combines data on the growth 

and lending rate of loans to non- financial cor-

porations in the euro area with the correspond-

ing BLS data on changes in credit standards 

and loan demand, conditioning results on GDP 

growth. While the model registered pro-

nounced restrictive loan supply shocks in the 

years of the financial and sovereign debt crises 

as well as in 2021, during the COVID- 19 pan-

demic, there are not yet any signs of an add-

itional restrictive impact through banks for 

No indications 
of greater loan 
supply restric-
tions thus far

Changes in credit demand* in the euro area and selected explanatory factors**

Source: Bank Lending Survey. * Difference between the sum of the percentages of banks responding “increased considerably” and “in-
creased somewhat” and the sum of the percentages of banks responding “decreased somewhat” and “decreased considerably”. ** Dif-
ference between the sum of the percentages “contributed considerably to higher demand” and “contributed somewhat to higher de-
mand” and the sum of the percentages of banks responding “contributed somewhat to lower demand” and “contributed considerably 
to lower demand”. 1 Expectations for Q4 2022.
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2022. The analysis therefore shows that the re-

ported adjustments to credit standards have 

not had an overly restrictive effect on lending 

to date. In addition, as shown in the chart on 

p. 29, the model outlined on pp. 25 ff. indicates 

that the contributions of the loan supply shocks 

in the recent past have a negative median. 

However, as explained in the box on pp. 25 ff., 

this finding is sensitive to specification choices 

and the uncertainty surrounding the estimates 

of these contributions is high. There are there-

fore doubts regarding the reliability of this re-

sult. Overall, model evidence therefore does 

not point to loan supply shocks having a 

greater relevance at present.

Surveys of businesses likewise provide no indi-

cation of any significant financing restrictions 

and thus support the model- based estimate. 

Firms surveyed by SAFE continue to regard ac-

cess to financing as the least of their worries. 

The shortage of skilled labour, in particular, cur-

rently poses the biggest problem for firms. Sur-

veys conducted by the European Commission 

also do not indicate any fundamental deterior-

ation in enterprises’ financing conditions to 

date, although there were reports that finan-

cing bottlenecks had become more relevant 

over the course of the year. Firms did not re-

gard them as one of their most pressing con-

cerns, however.

The assessment that supply- side financing con-

straints are not currently a major factor is also 

consistent with the available information on 

the banking sector’s capital resources and prof-

itability in the euro area. The indicators avail-

able for significant banks directly supervised by 

the ECB under the Single Supervisory Mechan-

ism (SSM) suggest that the banking sector was 

well positioned when interest rates began to 

reverse. Although the Common Equity Tier 1 

(CET1) ratio of these banks recently fell slightly, 

it still tended to be somewhat higher in the first 

three quarters of 2022 than it had been in the 

period prior to the start of the pandemic. Earn-

So far no 
indication  of 
major financing 
bottlenecks in 
business surveys 
either

Banking sector 
was well pos-
itioned at onset 
of interest rate 
reversal

Changes in credit standards* in the euro area and selected explanatory factors**

Source:  Bank Lending Survey.  * Difference between the sum of  the percentages of  banks responding “tightened considerably” and 

“tightened somewhat” and the sum of the percentages of banks responding “eased somewhat” and “eased considerably”. ** Differ-

ence between the sum of the percentages “contributed considerably to tightening of credit standards” and “contributed somewhat to 

tightening of credit standards” and the sum of the percentages of banks responding “contributed somewhat to easing of credit stand-

ards” and “contributed considerably to easing of credit  standards”. 1 Expectations for Q4 2022. 2 Average of the following factors: 

costs related to a bank's capital position, access to market financing, and liquidity position. Since Q1 2022, the factor “Cost of funds 

and balance sheet constraints” has been subdivided into the aforementioned separate factors for loans to households. 
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Identifying loan supply and loan demand using the 
Bank Lending Survey

An important task of the monetary and 

fi nancial analysis is to draw conclusions 

about changes in loan supply and loan de-

mand based on developments in loan 

growth and the lending rate. Monetary pol-

icymakers are particularly interested in 

whether and, if so, to what extent develop-

ments in lending are hindered by supply- 

side constraints. Restrictive loan supply 

shocks could prevent the desired monetary 

policy impulses from being transmitted 

from the key interest rates to the real econ-

omy in the intended way. If this were the 

case, policymakers would have to take this 

factor into account when further tightening 

monetary policy.

However, a multitude of variables have an 

impact on the loan market, which means 

that loan supply and loan demand cannot 

simply be inferred from the statistical data 

on loan growth and the lending rate. This 

box outlines an analytical tool that serves 

this purpose with regard to loans to non- 

fi nancial corporations in the euro area. To 

this end, the information on lending vol-

umes from the MFI balance sheet statistics 

is supplemented by fi gures from the MFI 

interest rate statistics on the average rates 

for (newly issued) loans as well as data from 

the Bank Lending Survey (BLS). In the BLS, 

the Eurosystem surveys a sample of 153 

banks domiciled in the euro area about 

credit developments on a quarterly basis. 

The banks’ responses are categorised, 

amongst other things, into information on 

changes in their credit standards on the one 

hand and their assessments of changes in 

loan demand on the other. From an eco-

nomic perspective, however, the responses 

to both of these questions cannot always 

be attributed defi nitively to either the loan 

demand side or the loan supply side.1 Fur-

thermore, banks provide their responses to 

the BLS by selecting one of fi ve multiple- 

choice options2 – as a result, the aggregate 

observations are averages or net shares of a 

qualitative variable. For these reasons, it is 

not possible to quantitatively decompose 

loan growth and the lending rate into 

supply- side and demand- side components 

directly from the survey responses. Instead, 

these can only be obtained in conjunction 

with statistical data.

To this end, a vector autoregressive (VAR) 

model is used to defi ne equations for loan 

growth, the lending rate, the change in 

credit standards according to the BLS (BLS 

standards), and the change in loan demand 

according to the BLS (BLS demand). Each 

equation incorporates the lagged values of 

its own variable as well as those of each of 

the other variables as a linear combination. 

In addition, the model is conditioned on 

GDP growth, the current and lagged values 

of which are also factored into each equa-

tion. The coeffi  cients of this equation and 

the residuals, i.e. the unexplained remain-

ders, are estimated using standard statis-

tical methods (ordinary least squares 

method) for the period from the fi rst quar-

1 The questions mainly relate to developments in lend-
ing volumes (in new business). However, a decline in 
lending volumes, for example due to a higher lending 
rate, that the surveyed bank attributes to loan demand 
may have actually been caused by a shift in the loan 
supply curve to which borrowers respond by moving 
along their loan demand curve, which itself remains 
unchanged.
2 For credit standards, the multiple- choice options are 
“tightened considerably”, “tightened somewhat”, “re-
mained basically unchanged”, “eased somewhat”, and 
“eased considerably”. For loan demand, the multiple- 
choice options are “decreased considerably”, “de-
creased somewhat”, “remained basically unchanged”, 
“increased somewhat”, and “increased considerably”.
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ter of 2003 to the third quarter of 2022. 

The residuals are then decomposed into 

supply and demand effects as well as into 

an unidentifi ed remainder component. This 

is done by imposing a combination of zero 

and sign restrictions on the model (see the 

table above). These restrictions refl ect the 

defi nitions of loan supply and loan demand, 

supplemented by the assumed responses of 

the variables from the BLS: an increase in 

loan supply increases loan growth, lowers 

the lending rate, and eases BLS standards, 

while BLS demand remains unchanged. An 

increase in loan demand increases loan 

growth, raises the lending rate, and in-

creases BLS demand, while BLS standards 

remain unchanged.3 The remainder shown 

in the adjacent chart therefore consists of 

the components of the residuals that do 

not correspond to this pattern.

Pronounced restrictive loan supply shocks 

were thus mainly recorded during the years 

in which the fi nancial and sovereign debt 

crises occurred (2010-11 and 2013-14) and 

in 2021, one of the years of the COVID- 19 

pandemic (see the adjacent chart). Owing 

to the government emergency measures, 

2020 was not characterised by restrictions 

to the loan supply. It appears that, to a cer-

tain extent, banks caught up on imposing 

such tightening measures following the un-

certainty regarding the future course of the 

pandemic that was prevalent at the start of 

2021. At the current end, the model indi-

cates surprisingly strong lending. This is at-

tributable, fi rst, to expansionary develop-

ments in loan demand. Second, despite the 

recent tightening of credit standards, the 

loan supply side is also not having a restrict-

ive effect, but instead a slightly expansion-

ary impact compared with the previous 

year. This is the result of the relatively small 

rise in interest rates compared with the rise 

in loan growth: the identifi cation mechan-

ism reveals an expansionary loan demand 

shock, as this type of shock increases the 

residual values of both loan growth and the 

lending rate. At the same time, an expan-

sionary loan supply shock is identifi ed, as 

3 This defi nition refers to the relative responses of the 
variables to each other and applies conversely if a re-
duction in loan supply or a decline in loan demand are 
assumed. Furthermore, not all of the variables must 
necessarily change; possible zero responses are also 
taken into account in the sign restrictions.

Identifying zero and sign restrictions*

 

Variable 

Shock

Loan supply Loan demand

Loan growth + +

Lending rate – +

BLS standards + 0

BLS demand 0 +

* The restrictions apply to the period in which the shock 
occurs. Conversely to how it is typically depicted, the vari-
able “BLS standards” is defi ned such that an increase in 
the variable represents an easing of standards.
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ings, as measured by the return on assets, de-

veloped positively in the first three quarters of 

2022. The share of non- performing loans on 

the books of significant banks continued to de-

cline during this period, despite the war in 

Ukraine. Taken in isolation, the relatively healthy 

state of the banking sector reduces the risk of 

additional loan supply- driven constraints, which 

could lead to negative feedback loops between 

the financial sector and the real economy.

Current financial stability 
issues

When assessing the current monetary policy 

tightening process, the expanded monetary 

and financial analysis also looks at interactions 

between monetary policy and financial stability. 

These are relevant to monetary policy because 

they can have a considerable impact on eco-

nomic activity and inflation. In adverse scen-

arios, there are likely to be negative feedback 

loops between the financial system and the 

real economy as well as severe disruptions to 

the process of monetary policy transmission. In 

the current environment, the monetary and 

financial analysis gauges the risks to financial 

stability posed by the tighter monetary policy 

stance – which is a necessary response to infla-

tion – and whether this has implications for the 

future path of inflation and thus for forthcom-

ing monetary policy decisions.

Monetary policy tightening has both positive 

and negative effects on financial stability. At 

present, a key question is whether this tighten-

ing may further heighten the risks to financial 

stability caused by the war in Ukraine.

On the one hand, the war in Ukraine and its 

economic repercussions led to a significant rise 

in financial stability risks in the euro area over 

Monetary policy 
must look at 
interactions 
between monet-
ary policy and 
financial stability

Monetary policy 
tightening …

the rise in the lending rate is small in rela-

tion to the rise in loan growth.

The tightening measures reported in the 

BLS have therefore not had an impact on 

lending in the form of loan supply restric-

tions. In principle, the BLS data on changes 

in credit standards have a certain lead over 

lending,4 so lending would be expected to 

decline over the coming quarters. However, 

the model described here shows that, as 

things currently stand, the tightening is un-

likely to go beyond the usual (and, from a 

monetary policy perspective, desirable) sys-

tematic correlation.

4 For more information on the function of the BLS as 
a lead of lending, see Deutsche Bundesbank (2022c).

Deutsche Bundesbank 
Monthly Report 

January 2023 
43



the course of 2022.47 This is because the bur-

dens associated with the war increase the risk 

that the vulnerabilities built up in previous years 

– such as growing debt in the government sec-

tor and in parts of the corporate sector in some 

countries as well as the sharp rise in real estate 

prices – could trigger disorderly adjustments in 

an adverse scenario. Given the changed envir-

onment, credit risk increased for firms and 

households over the course of 2022, while pro-

grammes to mitigate the impact of rising en-

ergy prices reduced the fiscal leeway of euro 

area countries. The associated risks could be 

amplified by a further tightening of the monet-

ary policy stance, as tightening leads to more 

stringent financing conditions and falling prices 

on the financial markets. Both of these factors 

could reduce asset quality and increase the al-

ready elevated market stress caused by the war 

in Ukraine, making adverse feedback loops be-

tween the financial system and the real econ-

omy more likely. In addition, increasing interest 

rates and rising costs of living are dampening 

demand for residential property, meaning that, 

in adverse scenarios, it would be conceivable to 

see falling residential real estate prices, lower 

collateral values for housing loans and higher 

future credit defaults.

On the other hand, a monetary policy oriented 

towards price stability lowers the risks to the 

financial system posed by high inflation rates 

and an associated weakening of economic 

growth. In addition, raising the policy rate, es-

pecially when starting from a low interest rate 

level, has a positive impact on banks’ net inter-

est income over the longer term.48 Further-

more, the tighter monetary policy stance will 

reduce the build- up of existing financial vulner-

abilities in the medium term. For example, it is 

likely to dampen excessive risk- taking and the 

search for yield seen on the financial markets in 

the low interest rate environment of recent 

years. At the same time, it should reduce the 

incentives for governments and non- financial 

corporations to accumulate more debt.

In this environment, the monetary and financial 

analysis is tasked with observing the relation-

ships between monetary policy and financial 

stability and determining their implications for 

monetary policy. Internal analyses indicate that, 

in its current state, the financial system will be 

able to cope with the effects of the changed 

monetary policy stance and absorb the impact 

of the planned further tightening. The changed 

macroeconomic environment and the repricing 

in the financial markets have, in and of them-

selves, increased the risk of financial amplifica-

tion effects. However, as outlined in the discus-

sion of banks’ loan supply, the euro area bank-

ing system is currently in a good state, which 

should limit negative feedback loops between 

the financial system and the real economy.49 In 

addition, the supervisory authorities of a num-

ber of euro area countries have activated 

macroprudential capital buffers in recent years. 

If necessary, banks can use these buffers to sta-

bilise their loan supply.

At the same time, however, monetary policy 

must ensure that it does not itself become the 

cause of disorderly financial market adjust-

ments. It is therefore important for the Govern-

ing Council of the ECB to act in a forward- 

looking manner and communicate its monetary 

policy clearly and convincingly. The Transmis-

sion Protection Instrument (TPI) is also available 

as a means of countering any unwarranted and 

disorderly market dynamics that pose a serious 

threat to the transmission of monetary policy 

across the euro area. This in itself should al-

ready have a stabilising effect.

Conclusion

The topics and methods of the monetary and 

financial analysis have gone through many 

changes over the years. This is due, first, to the 

… may entail 
heightened 
financial stability 
risks in the short 
term …

… yet price 
stability- oriented 
monetary policy 
also has a posi-
tive impact on 
financial stability

At present, 
financial system 
should be able 
to cope with 
side effects of 
tighter monetary 
policy …

… if monetary 
policy is 
forward- looking 
and its stance is 
clearly commu-
nicated

47 For a broad discussion of current financial stability risks 
in the euro area, see European Central Bank (2022a).
48 See Deutsche Bundesbank (2018b) and Busch and 
Memmel (2017).
49 See European Central Bank (2022b).
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fact that the changing environment has repeat-

edly presented monetary policy with new chal-

lenges. Second, access to additional data 

sources and advances in methodologies have 

made it possible to investigate an ever broader 

range of issues. Through these adjustments, 

the Eurosystem’s monetary and financial analy-

sis has time and again succeeded in making 

important  contributions to the preparation of 

monetary policy decisions.

The prominent focus on monetary develop-

ments at the start of the European monetary 

union was a legacy of the Bundesbank’s culture 

of stability. However, the empirical evidence of 

a stable money- price relationship that can be 

utilised for monetary policy purposes became 

increasingly weak in the 2000s. Against this 

background, and in light of the challenges 

posed by the global financial crisis, the focus of 

the monetary and financial analysis has pro-

gressively shifted towards monetary policy 

transmission. Work in this analytical area in 

particular was extensively used to prepare deci-

sions taken during the low interest rate period 

on the use and design of the new non- standard 

monetary policy measures. In addition, it has 

become clear that the monetary and financial 

analysis can play a valuable role in identifying 

financial shocks and their impact on the real 

economy. This topic, too, gained greatly in im-

portance in the wake of the financial and sov-

ereign debt crisis.

The COVID- 19 pandemic, the energy crisis and 

high inflation have caused another shift in the 

issues to be addressed by the monetary and 

financial analysis. One question that has arisen 

is how the large growth in the monetary aggre-

gate M3 in 2020 might be related to the rise in 

inflation in 2021-22. Our analyses suggest that 

the strong money growth seen in the first 

phase was primarily due to money demand 

shocks associated with the uncertainty- led in-

crease in money holdings, but that these shocks 

did not cause a rise in inflation. Subsequently, 

money growth and inflation were positively af-

fected by aggregate demand shocks, which are 

probably attributable to fiscal support meas-

ures taken during the COVID- 19 pandemic, and 

by accommodative monetary policy.

The impact of the war in Ukraine on the infla-

tion outlook and the change in the monetary 

policy stance raise further questions. With re-

gard to transmission, the monetary and finan-

cial analysis indicates that monetary policy 

tightening has so far been having its intended 

effect on the financing conditions of banks, 

firms and households, with financing costs hav-

ing risen on a broad front. Net issuance of cor-

porate bonds has declined significantly since 

the beginning of the year, even turning nega-

tive at times. Net lending to non- financial cor-

porations and households has also weakened 

recently. Various model calculations suggest 

that the observed adjustments of financing 

conditions are consistent with the macroeco-

nomic environment and historical patterns. 

Moreover, they do not show any indication 

that the loan supply side is currently generating 

any additional negative stimuli. It can thus be 

assumed that the transmission process is intact 

and that the tighter monetary policy stance is 

being transmitted to the real economy as in-

tended.

Since the 2021 strategy review, the monetary 

and financial analysis has also explicitly looked 

at financial stability aspects. Viewed in isol-

ation, a further tightening of the monetary pol-

icy stance may heighten financial stability risks, 

which have already been elevated by the war in 

Ukraine and its economic consequences. At the 

same time, however, a monetary policy ori-

ented towards price stability reduces the risks 

posed to the financial system by high inflation 

rates and existing financial vulnerabilities. At 

the current end, the monetary and financial an-

alysis suggests that the euro area banking sys-

tem is in a good state and is able to absorb the 

impact of monetary policy tightening. This, 

too, bears out the current monetary policy 

stance. Major negative feedback loops be-

tween the financial system and the real econ-

omy are not expected at present.

Increasingly 
broad- based 
monetary and 
financial 
analysis  …

… time and 
again provides 
valuable input 
for monetary 
policy decision- 
making process

Stronger money 
growth in 2020 
and higher infla-
tion in 2021-22 
driven by differ-
ent causes

Transmission 
process currently 
considered 
intact; monetary 
policy tightening 
is having its 
intended effect

Monetary policy 
tightening cur-
rently appears 
manageable for 
the financial 
system 
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