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Focus of the paper

2

 Descriptively show banks’ build up of interest rate risk (IRR)
 Low for long interest rate environment altered the duration of bank balance sheets
 Unexpected pace of the MP tightening led to materialization of interest rate risk

 Look at the implications of banks’ exposure to interest rate risk for monetary 
policy transmission to lending supply in a rising interest rate environment
 Banks with a larger exposure to IRR contract lending more than their peers
 Banks reshuffle their lending away from long-term loans and fixed-rate loans 

 Identify borrowers affected by the contraction/reshuffling in lending supply
 Micro, small, and medium firms (MSMEs)
 No full substitution from banks with a lower exposure to IRR
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What happened during the low interest rate 
environment?

 Banks issued more fixed rate loans with a long maturity to compensate for compressed margins
 This increased the duration of banks’ asset-side

Share of loans with a long maturity
Jan 2003 – July 2023, percentages

Duration of fixed rate loans
2017Q1-2023Q2, years

Sources: ECB Balance Sheet Items and MFI Interest Rate 
Statistics (left) and ECB Supervisory data (right)
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What happened during the low interest rate 
environment?
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 There was a large inflow of sticky overnight deposits, which behaviourally have a larger duration than 
term and redeemable deposits 

 This increased the duration of banks’ liabilities, counterbalancing the increase in the duration of the assets
Share of deposit types in total deposits 
to HHs and NFCs
Jan 2003 – July 2023, percentages

Duration of deposit types
Average pre-tightening, years

Sources: ECB Balance Sheet Items (left) and ECB Supervisory 
data (right)
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What happened since interest rates started to 
increase?
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Share of deposit types in total deposits 
to HHs and NFCs
Jan 2003 – July 2023, percentages

Duration of deposit types
Average pre-tightening, years

 There has been a material shift from overnight to term and redeemable deposits, reducing the 
duration of banks’ liability-side 

Sources: ECB Balance Sheet Items (left) and ECB Supervisory 
data (right)
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What happened since interest rates started to 
increase?
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 Materialisation of interest rate risk (net duration risk)
Duration gap of euro area banks
Scaled by total assets, 2021Q1-2023Q2, percentages

Sources: ECB Supervisory data 
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Measuring interest rate risk from an Economic Value 
of Equity perspective
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Where 𝑗𝑗 represent the maturity buckets and 𝑍𝑍 represents total assets 

 Difference between time to reprice of the cash-flows from the asset side and time to 
reprice of the cash-flows from the liability side (weighted by the modified duration)

 Positive duration gap signals losses in economic value of equity when interest 
rates increase

 Based on bank-level supervisory data on cash-flows for each repricing/maturity 
bucket

 Takes into account behavioural assumptions and hedging
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Why should interest risk matter for bank lending?

 Banks try to have stable duration gap over time (Drechsler et al. 2021) and to match the 
duration of assets and liabilities (Kirti 2020) to avoid a decline in the economic value of 
equity over the short term when interest rates increase and to lock in long-term profits 
with stable funding

 Higher IRR entails, ceteris paribus, lower expected profitability and, consequently, 
capital accumulation in the medium to long run

 Banks want to avoid supervisory scrutiny and capital surcharges in the form of P2R and 
P2G

https://onlinelibrary.wiley.com/doi/full/10.1111/jofi.13013
https://www.sciencedirect.com/science/article/pii/S1042957319300312#:%7E:text=Why%20should%20bank%20dependence%20drive,term%2C%20interest%2Dbearing%20deposits.
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Empirical strategy 
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 Bank-firm-quarter level data on firm lending growth from AnaCredit combined with 
bank-level characteristics (bank size, profitability, funding structure, capitalization, 
liquidity, NPL)

 Firm-time FE interacted with interest rate type FE to compare how much credit with 
the same interest rate type a given firm received from multiple banks with a 
different duration gap. 

 Time frame: 2021Q1-2023Q2

 73 significant institutions
 > 2 million observations

∆log(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)𝑐𝑐,𝑏𝑏,𝑓𝑓,𝑡𝑡 = 𝛽𝛽1𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝑙𝑙𝐺𝐺𝑐𝑐,𝑏𝑏,𝑡𝑡−1 + 𝛽𝛽2 𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝑙𝑙𝐺𝐺𝑐𝑐,𝑏𝑏,𝑡𝑡−1∗ ∆𝑃𝑃𝑙𝑙𝑙𝑙𝑃𝑃𝑙𝑙𝑃𝑃𝑃𝑃𝑡𝑡 + 𝛽𝛽3 �𝑋𝑋𝑐𝑐,𝑏𝑏,𝑡𝑡−1 +
𝛽𝛽4( �𝑋𝑋𝑐𝑐,𝑏𝑏,𝑡𝑡−1 ∗ ∆𝑃𝑃𝑙𝑙𝑙𝑙𝑃𝑃𝑙𝑙𝑃𝑃𝑃𝑃𝑡𝑡) + ∝𝑓𝑓,𝑡𝑡,𝑖𝑖 + ∝𝑐𝑐,𝑡𝑡 + 𝜀𝜀𝑏𝑏,𝑓𝑓,𝑡𝑡 
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Baseline results
Intensive margin
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 When interest rates increase by 100 bps, banks with a 1 p.p. larger duration gap reduce the bank-firm lending
supply by about 2.8-2.9 bps more on a quarter-on-quarter basis compared to banks with a smaller duration gap.

 When interest rates increase by 100 bps, a bank with a duration gap at the 75th percentile reduces lending by 
around 90 bps more than a bank at the 25th percentile

 Similar results on the probability of issuing a new loan
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 Banks with a larger duration gap especially reduce their long-term lending to reduce their exposure to 
interest rate risk and avoid supervisory scrutiny when interest rates increase

 The effect is twice as large compared to the baseline results (between -5.5 and -6.1 bps)
 No significant effect on short-term lending

Baseline results
Portfolio reshuffling



www.ecb.europa.eu © 

Which borrowers are most affected?
Firm size
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 Banks with a larger duration gap banks reduce their lending to MSMEs compared to large firms when interest
rates increase

 When interest rates increase by 100 bps, a bank with a duration gap at the 75th percentile reduces lending by 
90-97 bps more to small firms, while this is between 40-56 bps for micro- and medium-sized firms
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Which borrowers are more affected?
Substitution effects
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 Firms cannot (fully) substitute the contraction in borrowing coming from high-duration gap banks

 When interest rates increase by 100 bps, firms exposed to banks with a higher duration gap exhibit around 75 
bps lower borrowing in relative terms 
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Conclusions
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 Banks with a larger duration gap (i.e. higher interest rate risk exposure) 
deleverage and reduce long-term (and fixed rate) lending more when interest 
rates increase to reduce their duration gap and avoid supervisory scrutiny

 Small firms are most affected by this deleveraging and affected firms cannot fully 
substitute the contraction in lending

 Important policy implications

 Heterogeneity in the transmission of monetary policy

 Excessive (long-term) lending contraction can lead to economic downturn, 
with most pronounced effects for MSMEs
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Q&A
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Annex
Related literature and 
references

16



www.ecb.europa.eu © 17

Contribution to the literature

1. Evaluating the effects of banks’ exposure to interest rate risk on lending after a 
monetary tightening subsequent to a prolonged period of low interest rates

2. Detailed and extensive loan-level credit registry data for the euro area (AnaCredit)

3. Unique supervisory dataset to capture the behavioral maturity mismatch across the 
whole maturity/repricing structure of the balance sheet, including information on 
hedging
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Related literature
Interest rate risk during low interest rate environment
 Chaudron (2018), Esposito et al. (2015), Hoffmann et al. (2018), Molyneux et al. (2022)

Banks maturity transformation and monetary policy
 Drechsler et al. (2017, 2021), Paul (2023)

Interest rate risk and lending
 Beutler et al. (2020): banks with a larger duration gap reduce lending more when interest rates rise to 

remain in compliance with capital requirements (Swiss bank-level data, 2001Q2-2013Q3)
 Gomez et al. (2021): banks with a larger income gap reduce lending less when interest rates 

increase because of increased net interest income (US bank and bank-firm level data, 1986Q1-
2013Q4)

Our paper
 Detailed and extensive loan-level credit registry data for the euro area (AnaCredit)
 Evaluating the effects of duration gap on lending after a monetary tightening after a prolonged period 

of low interest rates
 

https://www.sciencedirect.com/science/article/pii/S0378426618300141
https://www.sciencedirect.com/science/article/pii/S0378426615001776
https://academic.oup.com/rfs/article/32/8/2921/5215152
https://www.sciencedirect.com/science/article/pii/S0261560622000274
https://academic.oup.com/qje/article/132/4/1819/3857743
https://onlinelibrary.wiley.com/doi/full/10.1111/jofi.13013
https://www.sciencedirect.com/science/article/pii/S104295732200064X
https://www.sciencedirect.com/science/article/pii/S0378426620300650
https://faculty.haas.berkeley.edu/dsraer/glst.pdf


www.ecb.europa.eu © 

References

19

 Beutler, T., Bichsel, R., Bruhin, A., & Danton, J. (2020). The impact of interest rate risk on bank lending. Journal of Banking &
Finance, 115, 105797. https://doi.org/10.1016/j.jbankfin.2020.105797

 Chaudron, R. F. D. D. (2018). Bank's interest rate risk and profitability in a prolonged environment of low interest rates.
Journal of Banking & Finance, 89, 94-104. https://doi.org/10.1016/j.jbankfin.2018.01.007

 Drechsler, I., Savov, A., & Schnabl, P. (2017). The Deposits Channel of Monetary Policy. The Quarterly Journal of
Economics, 132(4), 1819-1876. https://doi.org/10.1093/qje/qjx019

 Drechsler, I., Savov, A., & Schnabl, P. (2021). Banking on Deposits: Maturity Transformation without Interest Rate Risk. The
Journal of Finance, 76(3), 1091-1143. https://doi.org/10.1111/jofi.13013

 English, W. B., Van den Heuvel, S. J., & Zakrajšek, E. (2018). Interest rate risk and bank equity valuations. Journal of
Monetary Economics, 98, 80-97. https://doi.org/10.1016/j.jmoneco.2018.04.010

 Esposito, L., Nobili, A., & Ropele, T. (2015). The management of interest rate risk during the crisis: Evidence from Italian
banks. Journal of Banking & Finance, 59, 486-504. https://doi.org/10.1016/j.jbankfin.2015.04.031

 Gomez, M., Landier, A., Sraer, D., & Thesmar, D. (2021). Banks’ exposure to interest rate risk and the transmission of
monetary policy. Journal of Monetary Economics, 117, 543-570. https://doi.org/10.1016/j.jmoneco.2020.03.011

 Hoffmann, P., Langfield, S., Pierobon, F., & Vuillemey, G. (2019). Who Bears Interest Rate Risk? The Review of Financial
Studies, 32(8), 2921–2954. https://doi.org/10.1093/rfs/hhy113

 Kirti, D. (2020). Why do bank-dependent firms bear interest-rate risk? Journal of Financial Intermediation, 41, 100823.
https://doi.org/10.1016/j.jfi.2019.04.001

 Molyneux, P., Pancotto, L., Reghezza, A., & Rodriguez d'Acri, C. (2022). Interest rate risk and monetary policy normalization
in the euro area. Journal of International Money and Finance, 124, 102624. https://doi.org/10.1016/j.jimonfin.2022.102624

 Paul, P. (2023). Banks, maturity transformation, and monetary policy. Journal of Financial Intermediation, 53, 101011.
https://doi.org/10.1016/j.jfi.2022.101011

https://doi.org/10.1016/j.jbankfin.2020.105797
https://doi.org/10.1016/j.jbankfin.2018.01.007
https://doi.org/10.1093/qje/qjx019
https://doi.org/10.1111/jofi.13013
https://doi.org/10.1016/j.jmoneco.2018.04.010
https://doi.org/10.1016/j.jbankfin.2015.04.031
https://doi.org/10.1016/j.jmoneco.2020.03.011
https://doi.org/10.1093/rfs/hhy113
https://doi.org/10.1016/j.jimonfin.2022.102624
https://doi.org/10.1016/j.jfi.2022.101011


www.ecb.europa.eu © 

Annex

Data and descriptives

20



www.ecb.europa.eu © 

Data and descriptive statistics
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 The average bank in our sample has a positive duration gap, although there is a considerable share of 
banks with a negative duration gap

 The duration gap is not significantly correlated to the other bank-specific characteristics we include in the 
regressions
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Data and descriptives
Anacredit coverage
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Annex
Additional results and 
robustness checks
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Empirical challenges
 Controlling for credit demand by using 

firm-time or industry-location-size-time fixed 
effects

 Controlling for interest rate type by using 
interest rate type fixed effects

 Controlling for positive impact of MP 
tightening on bank profits in the short-
term by controlling the heterogeneous 
impact of NII on lending after MP tightening

 Exogeneity of monetary policy?

Interest rate increase expectations

Sources: Bloomberg 
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Why should interest risk matter for bank lending?

 Banks try to have stable duration gap over time 
(Drechsler et al. 2021) and to match the 
duration of assets and liabilities (Kirti 2020) to 
avoid a decline in the economic value of 
equity when interest rates increase and to lock 
in long-term profits with stable funding

 Higher IRR entails, ceteris paribus, lower 
expected profitability and, consequently, 
capital accumulation in the medium to long 
run

 Banks want to avoid supervisory scrutiny and 
capital surcharges in the form of P2R and P2G

Impact of duration gap on projected ∆NII
Coefficients and 95% confidence bands, p.p.

Sources: ECB Supervisory data. Notes: 2021Q1-2023Q2, regressions include bank-
level characteristics, bank and time fixed effects. The dependent variable is the self-
reported forecasted change in NII within 12 months under a parallel interest rate 
shock of 200bps.

https://onlinelibrary.wiley.com/doi/full/10.1111/jofi.13013
https://www.sciencedirect.com/science/article/pii/S1042957319300312#:%7E:text=Why%20should%20bank%20dependence%20drive,term%2C%20interest%2Dbearing%20deposits.
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Firm-quarter level analysis
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 Firm-quarter level data on change in borrowing of firm f at time from AnaCredit 
combined with bank-level characteristics using the bank-firm-quarter level exposures to 
compute the weighted average at firm-quarter level

 The dummy High Exposuref,t takes the value of 1 when a firm borrows for more than 
50% from a bank with a high exposure to duration risk. A bank is considered to have a 
high exposure to duration risk when it is in the top quartile of the distribution in 2021Q1

 To control for credit demand, we make use of industry-location-size (ILS)-time-interest 
rate type fixed effects, since the use of firm-time fixed effects is not possible on firm-time 
level data

 Standard errors are clustered at the firm level
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Main robustness checks
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 Fixed rate lending
 Single bank-firm relationships
 Predetermined duration gap
 Excluding mixed rate loans
 Additional control variables
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 Estimations without interest rate type fixed effects

 Banks with a high duration gap especially reduce their fixed rate lending to reduce their exposure to duration 
risk and avoid supervisory scrutiny when interest rates increase

Baseline results
Portfolio reshuffling
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Effects on the probability of issuing a new loan
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Effects on the probability of issuing a new loan
Short- vs long-term lending
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Effects on the probability of issuing a new loan
Fixed vs floating rate loans
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Back
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Single bank-firm relationships
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 The results are stronger when (only) considering single bank-firm relationships compared to the baseline

Back
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Predetermined duration gap
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 Collapsed regressions pre 
(2022Q2) - and post (2023Q2) 
monetary policy tightening 

 Predetermined duration gap 
(2022Q2)

Back
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Excluding mixed rate loans and extra control 
variables

34

Back


	Are low interest rates firing back? Interest rate risk in the banking book and bank lending in a rising interest rate environment
	Focus of the paper�
	What happened during the low interest rate environment?
	What happened during the low interest rate environment?
	What happened since interest rates started to increase?
	What happened since interest rates started to increase?
	Measuring interest rate risk from an Economic Value of Equity perspective
	Why should interest risk matter for bank lending?
	Empirical strategy �
	Baseline results�Intensive margin�
	Slide Number 11
	Which borrowers are most affected?�Firm size
	Which borrowers are more affected?�Substitution effects
	Conclusions
	Slide Number 15
	Slide Number 16
	Contribution to the literature�
	Related literature
	References
	Slide Number 20
	Data and descriptive statistics�
	Data and descriptives�Anacredit coverage
	Slide Number 23
	Empirical challenges
	Why should interest risk matter for bank lending?
	Firm-quarter level analysis�
	Main robustness checks
	Slide Number 28
	Effects on the probability of issuing a new loan
	Effects on the probability of issuing a new loan�Short- vs long-term lending
	Effects on the probability of issuing a new loan�Fixed vs floating rate loans
	Single bank-firm relationships
	Predetermined duration gap
	Excluding mixed rate loans and extra control variables

