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How Do Low and Negative Interest Rates Affect Banks?

Mauricio Ulate and Olivia Lofton

Developed countries have recently turned to very low—even negative—interest rates to try to
stimulate their economies. Low or negative rates can affect banks in novel ways because
they often base their retail rates on the policy rate. In particular, the rate banks pay
households for deposits usually remains at zero during times of low or negative policy
rates, rather than falling together with the policy rate, as it would during normal times. This
can decrease banks’ net interest margins, negatively impacting their profitability, equity, and
ability to lend.

Monetary policymakers in developed countries have turned to low or negative interest rates to counter the
severity of the economic slowdowns that accompanied both the Great Recession and the COVID-19
pandemic. However, rates that are very close to or below zero present challenges for the banking sector:
banks generally cannot lower their retail deposit rates below zero to follow the central bank policy rate.
This reflects the fact that banks are constrained by the willingness of depositors to maintain funds with
them given the small cost of keeping cash at home. The resulting difference between the policy interest rate
and retail deposit interest rates erodes bank profitability.

In this Letter, we first present a conceptual framework to analyze the effects of low or negative rates on two
key elements determining bank profitability: lending interest rates and deposit interest rates. We illustrate
that a positive threshold for the level of the central bank’s policy rate may exist such that additional rate
cuts start affecting bank deposit margins—the difference between the policy rate and the deposit interest
rate—more than usual. This threshold can exist because the deposit rate can reach zero before the policy
rate does, for example, if the deposit rate is set as a markdown on the policy rate. This threshold implies
that further cuts when the central bank’s policy rate is already low can erode bank profitability more than
policy rate cuts during normal times.

We then discuss empirical evidence from banks in advanced economies between 1990 and 2017 that
supports the main messages of the conceptual framework. In particular, we find that there is a threshold
below which cuts in the policy rate stop affecting bank deposit interest rates and start having a sharp effect
on bank profitability, while maintaining a normal effect on bank lending interest rates.

A framework of low and negative rates in banking

We base our framework on the static model proposed in Ulate (2021). In this framework, banks have some
equity, take deposits, give loans, and have the option of maintaining reserves that earn the policy rate at
the central bank. These banks have some monopoly power, which gives them some control over their own
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loan and deposit rates. Banks exercise this control over their rates by limiting the amount of loans they give
and deposits they accept, which gives rise to the possibility of excess reserves.

We assume that, if a bank were to set a negative deposit interest rate, it would lose all of its depositors,
since they would prefer to keep cash. In this framework, banks behave differently depending on the level of
the central bank’s policy rate, depicted as the blue line in Figure 1. The economy will be in “normal”
territory when the policy rate is above a certain positive threshold, represented by the gold dashed line. A
second negative threshold (gray dashed

line) marks the beginning of Figure 1

“disintermediation” territory, which Deposit and loan rates relative to the policy interest rate
means that banks stop offering some
services, like taking deposits, to avoid
losing profitability. The area between
the two thresholds is the territory of low
or negative interest rates.

Rates

Central bank policy rate
Bank deposit rate

When the central bank’s policy rate is in
normal territory above the first

threshold, banks use their pricing power Policy interest rate
to set loan rates (green line) as a

markup and deposit rates (red line) as a
markdown relative to the policy rate. In

. Disintermediation Low or negative i
normal territory, the loan rate and the interest rates Normal territory
deposit rate move one-for-one with the Note: Disintermediation refers to the region where the policy rate is so low
central bank’s policy rate. that some banks stop accepting deposits.

At times when the policy rate is between the two thresholds, all banks set their deposit rates to zero,
according to this framework. The behavior of the loan rate is the same as in normal territory because banks
still hold reserves at the central bank. Intuitively, between the two thresholds, banks prefer to receive
deposits—even if they earn a low or negative spread—because it allows them to maintain their leverage and
earn more through their ability to issue more loans.

When the policy rate falls below the disintermediation threshold, some banks stop receiving deposits and
engage in less lending. When the policy rate is exceptionally low, offering deposits at a zero rate becomes
so costly that banks may have an incentive to stop accepting them. In this region, the aggregate interest
rate banks charge on loans can actually increase when the policy rate falls. Intuitively, a decline in the
policy rate creates a disincentive to receive deposits, since some reserves would be kept at the central bank
earning a negative rate. This decreases the fraction of banks that take deposits, allowing all banks to
increase their loan interest rates. Given the assumptions of the current framework, the second threshold is
strictly less than zero, which means that there is some room for policy rates to fall into negative territory
without raising immediate fears of disintermediation.
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The behavior of rates described above Figure 2
has implications for banks’ return on Relationship of bank return on equity to the policy rate
equity (ROE), which is a measure of .
profitability. The relationship between retuﬁf‘gr'f
ROE and the policy rate is depicted in equity
Figure 2. The crucial feature is that the —
slope of ROE with respect to the policy /

rate is much steeper in the region of

near-zero rates than when the policy

rate is within its normal range. The N

interest rate at the start of normal

Policy interest rate ”
territory (gold dashed line) represents

the threshold where further cuts in the
policy rate would turn deposit rates

. . . Disintermediation Low or negative i
negative, if that were an option. interest rates Normal territory

However, since dePOSit rates cannot fall Note: Disintermediation refers to the region where the policy rate is so low
below zero, this threshold instead that some banks stop accepting deposits.

represents the point where further

lowering the policy rate starts to affect banks disproportionately because they cannot charge their usual
spread on deposits.

Evidence from advanced economies

Ulate (2021) uses data for 1990—2017 from 5,405 banks in 19 countries located across 10 advanced regions:
the euro area, Denmark, Sweden, Switzerland, Japan, the United States, the United Kingdom, Canada,
Australia, and Norway. The objective is to test if the relationships between the policy rate and the loan
interest rate, the deposit interest rate, and ROE look like those depicted in Figures 1 and 2, and if the
thresholds exist. Since all 10 regions implemented near-zero rates at different times over the sample
period, this provides some variation that can be used to identify the effects of low and negative rates while
accounting for the state of the global business cycle.

The study uses several independent approaches to test whether the first threshold defining the beginning
of normal territory exists. All of the approaches identify such a threshold, located around 0.5%. In contrast,
the second threshold associated with disintermediation cannot be identified from the data. This means that
it is unlikely that any country has reached the point where lowering the policy rate starts to raise loan
interest rates and leads banks to stop accepting deposits. The theoretical model in Ulate (2021) suggests
the lower threshold might be around —2% for advanced economies. By contrast, the lowest policy rate ever
implemented in any country is —0.75%.

The empirical results conform well with Figures 1 and 2. First, the loan interest rate decreases after policy
rate cuts both above and below the framework’s first threshold (gold dashed line), and the slope is similar
in both cases. Second, the deposit interest rate increases with the policy rate above the gold dashed line but
stops reacting below this threshold. Finally, in the countries and time period studied, ROE reacts strongly
to the policy rate below the gold dashed line and only reacts moderately above this threshold.
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Other potential effects on banks

The framework presented in this Letter does not deal with the potential capital gains that banks can accrue
in times of low or negative policy rates. These gains can stem from the maturity mismatch that exists in
most banks: when liabilities have short duration and assets have long duration, a cut in the policy rate can
decrease interest expense without decreasing interest income, benefiting banks. Capital gains can also
originate from long-lived securities that increase in value after a cut in the policy rate. Research analyzing
bank capital gains from maturity transformation includes theoretical studies by Brunnermeier and Koby
(2018) and Wang (2020) and empirical studies such as Lopez, Rose, and Spiegel (2020).

While banks could mitigate some of the impact of low or negative rates by charging higher fees, the extent
to which this has actually happened is unclear. For example, Basten and Mariathasan (2018) found that
certain banks have raised fees more since negative policy rates were implemented, while Heider, Saidi, and
Schepens (2019) found that banks are not “undoing” the negative shock to their net worth by charging
higher fees.

The framework in our study deals with the effects of near-zero rates on banks in a setting that, for
simplicity, keeps all other sectors of the economy fixed. However, such low rates are likely to impact other
sectors in the economy, which in turn affects banks. These feedback effects are an important part of the
picture. For example, if low or negative rates stimulate the economy, businesses can demand more loans,
which can benefit banks (see Ulate 2021 and Brunnermeier and Koby 2018). Additionally, the detrimental
effects of near-zero rates on banks can compound the longer they remain in place (see, among others,
Lopez et al. 2020). When policy rates remain low for prolonged periods, banks could stop accruing capital
gains and be more negatively affected.

Conclusion

Cuts in the monetary policy rate in low and negative territory can have different effects on banks than
when the policy rate starts in normal territory. This is mainly due to the inability of banks to drop their
retail deposit rates below zero in line with policy rate changes. Central banks around the world must then
be careful when setting negative rates, balancing their support for the overall economy with the potential
negative impact on bank profits, which could reduce the lending needed to support economic growth.
Nonetheless, the analysis in Ulate (2021) suggests that there may be latitude for advanced economies to
lower rates below zero during a recession without substantial adverse impacts on bank lending activity. A
better understanding of the effects of low or negative interest rates will be essential for economists and
policymakers in the current environment of persistently low global interest rates.

Mauricio Ulate is a senior economist in the Economic Research Department of the Federal Reserve Bank
of San Francisco.

Olivia Lofton is a research associate in the Economic Research Department of the Federal Reserve Bank
of San Francisco.

References

Basten, Christoph, and Mike Mariathasan. 2018. “How Banks Respond to Negative Interest Rates: Evidence from the Swiss
Exemption Threshold.” CESifo Working Paper Series 6901. https://www.cesifo.org/en/publikationen/2018 /working-
paper/how-banks-respond-negative-interest-rates-evidence-swiss-exemption


https://www.cesifo.org/en/publikationen/2018/working-paper/how-banks-respond-negative-interest-rates-evidence-swiss-exemption
https://www.cesifo.org/en/publikationen/2018/working-paper/how-banks-respond-negative-interest-rates-evidence-swiss-exemption
https://www.frbsf.org/economic-research/economists/mauricio-ulate/

FRBSF Economic Letter 2021-23

August 23, 2021

Brunnermeier, Markus K. and Yann Koby. 2018. “The Reversal Interest Rate.” NBER Working Paper 25406.
https://scholar.princeton.edu/markus/publications/reversal-interest-rate-effective-lower-bound-monetary-policy

Heider, Florian, Farzad Saidi, and Glenn Schepens. 2019. “Life below Zero: Bank Lending under Negative Policy Rates.”
Review of Financial Studies 32(10, October), pp. 3,728-3,761. https://doi.org/10.1093/rfs/hhz016

Lopez, Jose A., Andrew K. Rose, and Mark Spiegel. 2020. “Why Have Negative Nominal Policy Rates Had Such a Small
Effect on Bank Performance? Cross Country Evidence.” European Economic Review 124(C), pp. 1—17.

Ulate, Mauricio. 2021. “Going Negative at the Zero Lower Bound: The Effects of Negative Nominal Interest Rates.”
American Economic Review 111(1, January), pp. 1-40.

Wang, Olivier. 2020. “Banks, Low Interest Rates, and Monetary Policy Transmission.” European Central Bank Working
Paper 2492. https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp2492~8f029f769b.en.pdf

Opinions expressed in FRBSF Economic Letter do not necessarily reflect the views of the management
of the Federal Reserve Bank of San Francisco or of the Board of Governors of the Federal Reserve
System. This publication is edited by Anita Todd and Karen Barnes. Permission to reprint portions of
articles or whole articles must be obtained in writing. Please send editorial comments and requests for
reprint permission to research.library@sf.frb.org

2021-22

2021-21

2021-20

2021-19

2021-18

202117

2021-16

2021-15

Recent issues of FRBSF Economic Letter are available at
https://www.frbsf.org/economic-research/publications/economic-letter/

Fernald /
Li/
Ochse

Jorgensen /
Lansing

Friesenhahn /
Kwan

Glick/
Kouchekinia/
Leduc/

Liu

Aylward /
Laderman /
Oliveira /
Teng

Daly

Fried /
Novan /
Peterman

Gilchrist /
Hobijn

Labor Productivity in a Pandemic
https://www.frbsf.org/economic-research/publications/economic-
letter/2021/august/labor-productivity-in-pandemic/

Return of the Original Phillips Curve
https://www.frbsf.org/economic-research/publications/economic-
letter/2021/august/return-of-original-phillips-curve/

Minority Banks during the COVID-19 Pandemic
https://www.frbsf.org/economic-research/publications/economic-
letter/2021/august/minority-banks-during-covid-19-pandemic/

Do Households Expect Inflation When Commodities Surge?
https://www.frbsf.org/economic-research/publications/economic-letter/2021/july/do-
households-expect-inflation-when-commodities-surge/

How Much Did the CARES Act Help Households Stay Afloat?
https://www.frbsf.org/economic-research/publications/economic-letter/2021/july/how-
much-did-cares-act-help-households-stay-afloat/

Climate Risk and the Fed: Preparing for an Uncertain Certainty
https://www.frbsf.org/economic-research/publications/economic-letter/2021/june/climate-
risk-and-fed-preparing-for-uncertain-certainty-speech/

The Economy’s Response to Potential Climate Policy
https://www.frbsf.org/economic-research/publications/economic-
letter/2021/june/economy-response-to-potential-climate-policy/

The Divergent Signals about Labor Market Slack
https://www.frbsf.org/economic-research/publications/economic-
letter/2021/june/divergent-signals-about-labor-market-slack-covid-19/





