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Abstract

This paper investigates how the prolonged period of low interest rates affects bank
intermediation activity. We use data for 113 large international banks headquartered
in 14 major advanced economies during the period 1994-2015. We find that low
interest rates induce banks to shift their activities from interest-generating to fee-
related and trading activities. This rebalancing is stronger for low capitalised banks.
Banks also moderately adjust their funding structure, away from short-term market
funding towards deposits. We observe a concomitant decline in the risk-weighted
asset ratio and a reduction in loan-loss provisions, which is consistent with signs of
evergreening.
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Introduction

Central banks in advanced economies have kept policy rates at, or close to, the
effective lower bound ever since the Great Financial Crisis (GFC). The accommodative
stance began to reverse only with the Federal Reserve's decision to increase policy
rates at the end of 2015. The post-crisis period has also been marked by
unconventional monetary policies aimed at restoring confidence in banks and
financial markets (Gambacorta et al 2014). In addition, banks have faced tighter
regulation, notably with the introduction of the Basel Ill leverage ratio, capital
surcharges on systemically important banks, and anti-money laundering
recommendations, to name just a few.

A major concern is that prolonged low interest rates will erode banks’ income,
by sapping their traditional lending activity. This will also hurt their franchise value.
Compressed bank margins and profitability can in turn harm banks’ ability to lend by
constraining capital accumulation. A second concern is that banks may rebalance
their portfolios towards fee-related and trading activities. In the short term, this may
offset shrinking profits, but once policy rates reverse, the greater exposure to financial
markets could weaken banks' soundness.

By actively managing their business lines, banks are expected to react to the low
interest rate environment. The actual response depends on whether or not the
environment is perceived to be long-lasting. On the income side, banks see their
profit margins shrinking, particularly in the retail segment which generates interest
revenue (Borio et al (2017), Claessens et al (2016)). The impact depends on the price
elasticity of loan demand and deposit supply. In markets where the elasticities of
these two functions are low and loan demand is anaemic,? banks will counteract the
compressed interest margin by keeping loan rates high and, if there is scope to do
so, by reducing deposit rates. In markets where intense competition is also felt from
non-bank financial institutions, banks will be more constrained.

Low interest rates tend to boost stock and bond markets (Bernanke and Kuttner
(2005)). Searching for yield, banks are expected to rebalance their asset portfolio from
the loan to the trading book, which should generate higher yields and fee-based
income (Rajan (2005)). Likewise, at low rates, there is greater demand from retail
depositors for professional portfolio management services (Albertazzi and
Gambacorta (2009)). Bank managers may thus be inclined to shift their business lines
towards capital market activities and raise their corresponding exposures.

Banks will also have incentives to rebalance the composition of funding. For a
given risk profile, funding costs decline when interest rates are low. This includes the
cost of bond issues, if term premia are compressed, and that of retail deposits. Banks
may have incentives to rely more on deposits and fixed-rate long-term debt at the
expense of short-term variable-rate funding.

Against that backdrop, this paper investigates bank responses to the low interest
rate environment, using data on 113 large international banks headquartered in 14
major advanced economies for the period 1994-2015. Our findings indicate that low
interest rates encourage banks to rebalance their activities from interest-generating

2 Such low rates will tend to prevail following banking crises and balance sheet recessions, in which

debt overhangs depress the demand for additional borrowing and make it less responsive to declines
in interest rates (eg Bech et al (2014), Borio (2014)).
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to fee-generating and trading business lines. The impact is economically significant.
According to our estimates, the long-term elasticity of fees and commissions with
respect to the policy rate is 0.93, which means that for each 1% decline in the policy
rate, income from fees and commissions increases by 0.93%. And the longer that low
interest rates persist, the more this rebalancing effect is reinforced. On the funding
side, banks rely relatively more on deposits and less on short-term funding.

The remainder of the paper is organised as follows. The first section describes
the potential transmission mechanisms of low interest rates on bank activities and
funding structure. The second describes the data, methodology and results.

1. Low interest rates and banks’ intermediation activity

There is widespread agreement that, by responding vigorously to the crisis, central
banks were successful in preventing a financial and economic meltdown. However,
questions have been raised concerning the net benefits of the prolonged monetary
accommodation that followed, notably through its longer-term impact on financial
activity and the financial system (eg Dale (2012), Plosser (2012), Praet (2012), Rajan
(2013), Bank for International Settlements (2012)). Banks are affected through a
number of channels.

Impact on business models and bank risk

Low interest rates affect bank intermediation margins (Borio et al (2017), Claessens et
al (2016)). The transmission depends on the sensitivity and adjustment speed of loan
and deposit rates to market rates (re-pricing lag effect).? For a given deposit rate,
banks would tend to pass on lower interest rates to lending rates, particularly to
customers with other financing options. All else equal, this compresses interest
margins.* Finally, since deposit rates are priced as a markdown on market rates,
reductions in this markdown will squeeze the bank interest margin (retail deposit
endowment effect).

Lower interest rates also affect any profits generated in the non-retail segment
(Borio et al (2017)). Bank profits on security portfolios are expected to increase in low
interest environments through higher stock and bond valuations (Bernanke and
Kuttner (2005)); this, of course, is just a one-off effect unless banks increase their
exposure and trading activities. Bank fees and commissions, linked to lending and
deposit activities (eg credit lines, transaction services) or investment banking-type

Among the market factors that affect the responsiveness of bank deposit rates are the direction of
the change in market rates (Hannan and Berger (1991), Gambacorta and lannotti (2007)), whether
the bank interest rate is above or below a target rate (Hutchison (1995); Neumark and Sharpe (1992)),
and the degree of market concentration in the deposit market (Hannan and Berger (1991)). For a
review of the main institutional factors that influence the response of bank lending rates to policy
rate changes, see, among others, Borio and Fritz (1995).

Empirical studies tend to support the negative impact of persistently very low interest rates on banks’
net interest margins (Claessens et al (2016), Borio et al (2017) and CGFS (2018)). In environments
where the demand for loans is elastic, interest margins might even increase because the positive
quantity effect of lower rates on lending will dominate the negative price effect on loan rates. But
this is unlikely to happen in low interest rate environments following banking crises and balance
sheet recessions, to the extent that debt overhang depresses the demand for additional borrowing
and makes it less responsive to declines in interest rates (eg Bech et al (2014), Borio (2014)).
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activities (eg securities brokerage, trading, market making), may increase in low
interest environments if there is more demand for such services. For a given level of
risk, banks would have incentives to shift activities away from the loan segment to
other businesses (eg securities underwriting, trading, or insurance). Banks may also
reduce their lending activity and expand to other higher-yielding activities so as to
meet the minimum profit constraints of shareholders if they privilege market share
over profits (Baumol (1959)).

For given macroeconomic conditions, lower interest rates should go hand in
hand with lower loan losses. True, low rates may induce more risk-taking on new loans
through the risk-taking channel (Borio and Zhu (2012)). But lower interest rates
reduce the default probability of variable-rate loans, by decreasing debt servicing
burdens. Since the stock of variable-rate loans is bound to be considerably larger than
the flow of new loans, and the results of risk-taking are likely to take a long time to
emerge, the overall impact of low interest rates on loan losses should be positive.
Moreover, loan losses can also be lower because banks “evergreen” or “extend and
pretend” (Barseghyan (2010)).

Impact on funding structure

Banks may also adjust their funding structure in low interest rate environments.
Funding spreads should decline and so will deposit rates. Banks may then have
incentives to rely more on deposits and fixed-rate long-term debt (bonds and CDs),
than on short-term funds at variable rates. Supporting that preference, deposits can
become more attractive at very low market rates, when the spread between market
and deposit rates vanishes. Shrinking profitability associated with low interest rates
will also make it more difficult for banks to accumulate capital through retained
earnings (Gambacorta and Shin (2018)). All else equal, banks would thus rely more on
external sources of funds unless they are constrained by prudential regulation.

Low interest rates can also have an impact on off-balance sheet activities. When
funding costs are low and liquidity is abundant, banks have less incentive to seek
liquidity and funding through securitisation (Pescatori and Sole (2016)). In addition,
to the extent that interest rate uncertainty and volatility are lower, there may be less
demand for insurance and scope for making profits by taking positions. And to the
extent that low rates are associated with abundant central bank liquidity, the demand
for loan commitments, credit lines and other forms of liquidity insurance may also be
lower.

2. Empirical analysis

Data

This study uses annual bank-level data from Fitch Connect. We consider consolidated
financial statements, in line with the view that an internationally active bank takes
strategic decisions on its worldwide consolidated assets and liabilities. All major

There is considerable evidence for this mechanism, some of it going back to Japan's post-bubble
experience during the 1990s (eg Caballero et al (2008)) and some relating to the post-crisis
experience in Europe (eg Albertazzi and Marchetti (2010), Enria (2013), Bank of England (2010)).
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international banks are included. The sample covers 22 years from 1994 to 2015, a
period spanning different business cycles, a wave of consolidation, and the GFC.

We adjust the sample in a number of ways. First, we control for 184 mergers and
acquisitions by constructing pro-forma entities at the bank holding company level.
This procedure helps us remove discontinuities in the series but also limits the
number of banks in the sample. To ensure consistently broad coverage, we select
banks by country in descending order of size so as to cover at least 80% of the
domestic banking systems in the G10 countries (Belgium, Canada, France, Germany,
Italy, Japan, the Netherlands, Sweden, Switzerland, the United Kingdom and the
United States) plus Austria, Australia and Spain. The merger-adjusted sample
comprises 113 pro forma banks, including the acquisitions in each bank’s merger
history based on 297 banks in total. The sample covers assets worth a total USD 53
trillion at end-2015. For each country, Table 1 shows the number of banks
headquartered there, along with their combined asset size.

Second, we take into account the international nature of the banks in our sample.
Many of them operate internationally through a network of branches and subsidiaries
(Goodhart and Schoenmaker (2009); McCauley et al (2012)) and operate in different
markets. The columns on the “location of the ultimate borrower”® in Table 1 show,
unsurprisingly, that banks headquartered in different countries also differ in the level
of international activity and exposure. While the activities of Italian, Japanese and US
banks are focused mainly on their home market, with close to 20% of claims on
borrowers abroad, Swedish and British banks invest heavily abroad. It is thus
important to adjust the macroeconomic indicators for the location of bank assets.
Doing so requires the calculation of a weighted average of the country-specific
indicators in which banks operate.”

We approximate funding costs by forming our best estimate of the funding
composition by currency, weighing the corresponding amount by the monetary
policy indicators — ie the policy rate, the long-term rate and therefore also the yield
curve slope® The weighting scheme can make a large difference. For example, while
US banks are funded mainly in US dollars, over half of Swiss bank liabilities are in that
currency — less than one quarter is in Swiss francs.® As a result of this weighting
scheme, each bank in our sample faces different monetary conditions, as captured by
the weighted policy rate and slope of the yield curve. And this translates into different
monetary conditions for the individual countries’ banking sectors as a whole. The
average of the weighted level of the short-term rates in the individual jurisdictions

The concept of “ultimate borrower” is based on the country where the ultimate risk or obligor resides,
after taking into account risk transfers.

Ideally, we could control for these factors based on bank-level information. Unfortunately, such
detailed information is not included in the database. As a result, we approximate it with information
from the BIS international banking statistics, which have similar data but at the aggregate level of
internationally active banks from the sample countries, based on the location of banks’ ultimate
borrower. The broad coverage of the statistics and the concentration of international operations in a
few large banks tend to mitigate measurement errors.

Of course, the long-term rate captures factors that go beyond monetary policy.

It is important to note that we cannot take into account funding via FX swaps, which can create debt-
like obligations (Borio, McCauley and McGuire (2017)). This also means that we cannot capture the
funding costs that result from hedging strategies and the failure of covered interest rate parity
(Sushko et al (2016)).
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ranges from 0.64 (Japan) to 4.84% (Australia), while the average yield curve slope
varies from 0.52 (Australia) to 2.08% (Spain).

Graph 2 shows the average weighted short- and long-term interest rates and the
corresponding yield spread across all banks. The chart reveals that short- and long-
term interest rates have been trending down over the sample period, reaching
negative levels in the euro area, Sweden and Switzerland in 2015, the last observation
in our sample period. The yield spread (yield curve slope) fluctuated between 0 and
2% until 2009, when it rose above 2% before falling back in 2012. The persistently low
rates have reflected unusually accommodative monetary conditions for a substantial
part of the sample.

A common bank strategy for coping with the low interest environment and the
erosion of interest margins is to focus more on trading and fee-based businesses.
Consistent with this, Graph 3 indicates that low market interest rates go hand-in-hand
with lower profitability (measured by the return on assets) and a shift from interest-
earning revenues to other income sources, such as investment banking, trading and
brokerage. This pattern may reflect the negative effect of low interest rates on the
returns from maturity transformation (Borio et al (2017)). In combination with the
positive impact of low interest rates on securities’ valuations, banks have offset the
compression in the net interest margin through increased trading and fee-based
revenues.

Graph 4 shows that the evolution of various indicators on the asset, funding and
off-balance sheet structure of banks appears to be broadly consistent with our priors.
Banks have responded by paring down their loan portfolios. The somewhat sluggish
response is presumably due to the stock of loans outstanding, the effect of
quantitative easing policies on loan demand, and the lending incentive programmes
implemented in various countries in the wake of the GFC. Banks have also relied more
on deposit funding. Finally, off-balance sheet activities have also contracted.

Econometric framework

Indexing individual banks with k, countries where banks are headquartered with j and
years with t, we carry out the econometric analysis using the following benchmark
model:

Yije = Y je-1 + Qolje + a1y + @'Cpoj o+ X o1 +0k+ 60yt (M

where Y are various income and balance sheet indicators. Our approach to
investigating the transmission of low interest rates to banks’ business activity and
performance is to use information on the composition of bank profits, both on- and
off-balance sheet. Overall, we use 12 indicators in separate regressions on: (i) income
diversification, (ii) fees and commissions, (iii) net interest income, (iv) trading profit,
(v) lending, (vi) liquid asset holdings, (vii) asset diversification, (viii) deposit funding,
(ix) short-term funding, (x) off-balance sheet activity, (xi) density function (risk-
weighted assets over total assets), and (xii) loan loss provisions.”

We decided to focus on this set of bank variables because they allow us to
examine changes in both the investment and funding strategies of banks, along with
their relative profitability. For instance, modifications in banks' lending and deposit-

©  Table 2 includes the precise definition of the variables.
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taking activity are reflected on the balance sheet, with the interest margin being
recorded in the income statement. Other activities are harder to measure, because
they cannot be matched with the corresponding balance sheet positions or with the
resources employed. This is particularly relevant for the resources invested in fee-for-
service activities, as they involve in many cases contingent off-balance sheet positions
or intangible assets, such as human capital, or non-financial assets, such as
information technology (Stiroh (2006)). Finally, to broaden our analysis to explore the
possibility of the risk-taking channel operating, we include the density function and
loan loss provisions as a potentially forward-looking risk indicator.

The monetary policy indicator is the three-month interbank rate (7). It enters
the regression in levels and in quadratic form. The coefficients a, and a@; measure the
sensitivity of the various bank variables to the monetary policy stance, after
controlling for the macroeconomic, regulatory and bank-specific environment. The
quadratic term allows us to test for non-linear relationships. For example, if the
coefficients are significant and if @y < 0 and a; > 0, then there is evidence of a u-
shaped, convex relationship between the interest rate and the financial indicator,
whereas if a; is not significant, the relationship is linear.

We use several control variables. The macroeconomic indicators in vector C
include the growth rates of real GDP, consumer price index, residential property
prices, and central bank assets. In addition, we include the level of the slope of the
yield curve, measured by the difference between the 10-year government bond yield
and the short-term interest rate r. Central bank assets and the yield curve slope allow
us to control for the effects of unconventional monetary policies adopted during the
GFC. We also include a dummy variable to identify financial crises based on Borio and
Drehmann (2009), Laeven and Valencia (2012) and Reinhart and Rogoff (2009).
Following Bech et al (2014), the dummy takes the value of one in the crisis year and
in all the subsequent years when real GDP contracts.

In order to take into account bank characteristics, we include a set of bank-fixed
effects (3 ) and a vector of time-varying bank-specific indicators ( X). Our strategy

relies on the hypothesis that certain bank-specific characteristics (eg the cost-to-
income ratio or capitalisation) only influence banks’ pricing and activity decisions, not
shifts in the demand schedule. Broadly speaking, this approach assumes that banks
differ in their ability to shield themselves from shocks. For instance, it assumes that
they differ in the extent to which, following monetary policy changes, they can switch
their activities from lending to trading. In particular, less efficient and less capitalised
banks, which are penalised by markets (ie are more subject to a variety of
“informational frictions”), face a higher cost in raising non-secured deposits and may
therefore react to monetary policy changes more strongly. Similarly, banks that face
capital constraints have less room to adjust their balance sheet in response to
changes in market rates.

Taking into account the above considerations, our vector X contains (i) the cost-
to-income ratio, (ii) the unweighted leverage ratio (equity-to-total assets ratio (Kishan
and Opiela (2000); Adrian and Shin (2010)); (iii) a dummy for banks with regulatory
liquidity constraints (ie those with a net stable funding ratio (NSFR) of less than 95%
in the period 2011-15); and (iv) a dummy for banks that were recapitalised by the
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authorities during the crisis (Brei et al (2013))."" The NSFR ratio has been
reconstructed historically using the methodology described in Dietrich et al (2014).
Because the NSFR ratio was included in the Basel Ill agreement in December 2010,
we identified banks with regulatory liquidity constraints only over the period 2011-
15. As for cost-efficient and well capitalised banks, and those with a more stable
maturity composition, we expect that they should be in a better position to shield
themselves from unexpected shocks and changes in the regulatory environment.

One possible identification problem is endogeneity. Bank decisions could have
an impact on the financial indicators listed above as well as on monetary policy
decisions. We address this potential problem in two ways. First, we lag all bank-
specific characteristics by one period. Second, we use the dynamic System
Generalised Method of Moments (S-GMM) panel methodology, which should yield
consistent and unbiased estimates in our dynamic panel setting with a short time
series and a large cross section. This methodology reduces endogeneity bias and
takes into account the data heterogeneity caused by unobservable factors affecting
individual banks. We use the instruments suggested in Blundell and Bond (1998):
exogenous Vvariables, in first differences, are instrumented by themselves;
endogenous variables (also in first differences), by their lags in levels.'?

In addition, other considerations suggest that the endogeneity problem may not
be as serious owing to the characteristics of our sample. While aggregate banking
conditions could influence monetary policy, the response of any given bank is less
likely to affect central bank decisions. In addition, the fact that banks operate in
several jurisdictions, and need not be that large in several of them, reduces this risk
further. For example, we can presume that the conditions of the Swiss banking
industry are important for macroeconomic conditions in Switzerland but that they do
not influence the US economy in the same way.

The baseline model is augmented to take into account the existence of
regulatory constraints on specific banks. Banks might have incentives to increase
capital buffers when they are close to the regulatory minimum to avoid costly
recapitalisations in times of distress, while unconstrained banks tend to maintain their
levels of capital and focus on profitability (Heid et al (2004); Gropp and Heider (2010)).
The responses of banks to the short-term interest rate might thus be asymmetrical
and depend on whether a bank is capital constrained.

Thus, we further enrich the model by including interactions between the short-
term interest rate and a dummy variable for banks that are capital-constrained.
Specifically, we estimate the following model:

We also include a dummy variable /FRSk;: that takes the value of one once a bank has adopted
International Financial Reporting Standards (IFRS) and zero otherwise. It controls for changes in the
measurement of certain balance sheet items and other differences in accounting due to the
introduction of the new IFRS standards, notably the rules concerning the offsetting of derivatives on
the asset and liability side.

This approach is commonly applied to deal with possible endogeneity biases. For instance, Blundell
and Bond (1998) use it to estimate a labour demand model while Beck et al (2000) apply it to
investigate the relationship between financial development and economic growth. For an application
to the analysis of the bank lending channel, see Altunbas et al (2009).
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Yije = 6Yk‘j_t_1 +(ag+ag- LowCapy j )1 + (a + a; -LowCapk,j_t)rft (2)
+@'Cro etV Xy jp—1H0k ek e

where LowCap takes the value of one if a bank’s regulatory capital buffer, the
difference between the regulatory capital ratio and the regulatory minimum, is in the
lowest decile of the distribution.” The coefficients a and a} indicate whether the
responses of low capitalised banks differ from the rest.

In parallel, we investigate a separate model to better understand the
transmission of persistently low interest rates. In our sample, Japanese banks
operated up to 15 years in a low interest rate environment (with a three-month
interbank rate below 1.25%), while in most other countries the environment prevailed
for seven years starting in 2009. It is not clear how banks will respond to low interest
rates as they persist. Valuation gains should vanish while higher profitability in the
trading book may not continue indefinitely. The same might be true of the interest
income generated in the loan book if risk-taking boosts losses in the future.

To assess the possible non-linear effects of persistently low interest rates, we
include interaction terms between the short-term interest rate and a variable that
counts the years during which the interest rate was below 1.25 in a given country. We
thus estimate the following model:

Yije = 6Yk‘j_t_1 +(ag+ag- LowYears; )t + (o + ] -LowYearsj_t)n?t 3)
+(p’Ck,j,t+11U’Xk,j,t—1+19k+£k,j,t

where LowYears is our measure for the duration of the low interest rate environment.
For example, if the coefficients a and aj are significant, then the change in the bank
indicators in response to interest rates depends on the number of low interest rate
years, i.e. Z—:’ =ay+ 2a,7 + (aj + 2a3r) - LowYears.

Results

We next consider the main findings regarding the impact of short-term interest rates
on our business model indicators. Table 3 provides summary statistics of the
regression variables and Tables 4, 5 and 6 present the regression results for the
baseline and augmented models, respectively." More generally, Graph 5 gives a
graphical interpretation of the estimated relationship between the short-term interest
rate and banks’ income and balance sheet indicators, evaluated at the mean values
of the other regression variables. Graphs 6 and 7 provide similar graphical
representations for the augmented models.

We consider a bank as capital-constrained when the distance of a bank’s capital ratio from the
regulatory minimum is lower than the 10th percentile of the distribution of distances, taking into
account regulatory differences across countries. While all countries have minimum requirements for
risk-weighted capital ratios (for Basel | and II: Tier 1/RWA > 4%, total capital/RWA >8%), additional
limits were imposed on banks' leverage ratios in Canada and the United States (Barth et al (2013)).
Constrained banks have, on average, a Basel Ill leverage ratio of 3.4% and a Tier 1/RWA of 7.2%, while
for unconstrained banks the ratios are, respectively, 4.6% and 10.7%.

The complete specification for Table 4 is reported in the Annex.
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Impact on the composition of bank income

In a low interest rate environment, banks’ non-interest income tends to increase after
controlling for the other potential determinants in the regressions (column |, Table 4).
For example, when the interest rate falls from 3% to 0%, the diversification ratio (non-
interest income divided by total income) increases from 21.9% to 23.6% of income in
the short term (evaluated at the regression average, see panel (I) Graph 5). This
pattern is accounted for by increases in fee and commission income (column Il, panel
[) and trading revenues (column IV, panel IV). If the interest rate decreases from 3 to
0%, fee income increases in the short term from 14.2% to 15.2% of total income
whereas trading profits increase from 2.5% to 3.2% of income. The long-term effects,
which take into account the dynamic nature of the regressions are larger. This is
especially the case for fees and commissions, which are highly persistent. For
example, while the implied short-term elasticity of fees and commissions with respect
to the interest rate is 0.05, the corresponding long-term one is 0.93."

The results suggest that banks respond to the low interest rate environment by
shifting resources to fee-based activities and the non-retail segment (Borio et al
(2017)). The higher revenues generated by trading activities are presumably linked to
profits stemming from investments into stock and bond markets, or market-making
activities. Moreover, it appears that banks rely more on income generated by fees
and commissions. Unfortunately, the database does not allow us to decompose this
income in more detail. Even so, it is likely that banks offset lower interest margins
through higher fees on both traditional and non-traditional types of service. There
might also be a demand effect for financial services and advice on the part of bank
depositors.

The increase in non-interest income offsets in part the negative effect of low
interest rates on banks’ net interest margin (measured by net interest income divided
by total exposure), see column (Ill) and panel (lll). The latter finding is in line with
Borio et al (2017) and Claessens et al (2016). The repricing of variable rate loans and
downward pressure on loan rates cannot be fully offset by lower deposit rates, as for
many types of deposit, banks are reluctant to lower deposit rates, especially below
zero (Claessens et al (2016)). Our estimates suggest that, if the interest rate falls from
3% to 0%, in the short term the net interest margin declines from 1.42% to 1.31% of
total exposure. As with fee income, the long-term effect is many times larger owing
to the high autocorrelation of the net interest margin. Evaluated at the average
interest rate of 2.54, the implied short-run elasticity is 0.04 while the long-run one is
0.21. Apart from the linear effect on fees and commissions, the other effects of the
interest rate are non-linear, becoming stronger at very low rates.

Impact on the composition of bank balance sheets

Liquid asset holdings increase in a low interest rate environment across all banks,
which is presumably due to the absorption of central bank liquidity (column VI,
panel VI), whereas the reduction in the traditional intermediation activity (measured
by the loan ratio, ie loans divided by total exposure) is only statistically significant for
capital-constrained banks (column V, Table 5, panels (I) and (Il), Graph 6). The results
hold when controlling for banks that are liquidity-constrained (NSFR below 95%

> The implied short-term elasticity between a dependent variable Y and determinant X is calculated by

,‘(’=Z;—g=ﬁ§, whereas the long-term elasticity is €f/(1 — &) with § being the autoregressive

coefficient of the regression and g the coefficient of variable X.
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during 2011-15). More specifically, a reduction in the interest rate from 3% to 0%
coincides with an increase in the liquidity ratio from 9.1% to 10.6% of total exposure
in the short run. The statistically insignificant effect of the interest rate on the loan
ratio for banks with sufficient regulatory capital could be an indication that these
banks were seeking to support their clients, extending new loans when old ones fall
due. The opposite is true for capital-constrained banks, in that they cut lending when
interest rates fall. It could be that banks seek to restore their regulatory capital ratios
by shifting their exposure from loans with high risk weights to investments that carry
a lower risk weight. It might also simply reflect deleveraging. Auxiliary regressions
(not reported here) for a subset of observations showed that corporate loans are
more sensitive to the interest rate environment than are mortgages and consumer
loans.

Overall, we detect a higher diversification in the composition of assets (the
Herfindahl-Hirschman index decreases).’® The results seem to be driven by low
capitalised banks (column VII, Tables 4 and 5). A more dispersed asset portfolio across
our four asset categories (loans, interbank lending, securities and a residual category)
is another indication of banks' portfolio reallocation. The result for capital-
constrained banks is presumably linked to stronger portfolio rebalancing towards
activities with lower risk weights, such as government bonds or highly rated corporate
bonds.

On the funding side, banks tend to increase the share of deposits (column VIII)
and reduce that of short-term and money market funding (column IX). The estimated
impact, however, is only sizeable in the case of deposit funding. To be more precise,
a reduction in the interest rate from 3% to 0% is associated with an increase in
deposits from 48.9% to 51.5% of funding, whereas short-term and money market
funding declines from 10.5% to 10.3%. Banks thus move towards more stable funding
sources.

Off-balance sheet activity also declines (column X). Our results suggest that, if
interest rates fall from 3% to 0%, off-balance sheet exposures fall from 19.2% to 14.6%
of total exposure. Auxiliary regressions on the compositional effects suggested that
this result is mainly driven by a reduction in guarantees (which represent 4% of total
exposure) and not by credit commitments, the largest component of banks’ off-
balance sheet activities.

Impact on bank risks

Low interest rates also exert significant effects on banks' risk profile. In particular, we
observe a drop in the risk density function (risk-weighted assets divided by total
exposure), in line with the risk-taking channel hypothesis (column XI). Loan loss
provisions also decline, possibly a sign of evergreening (column XlI). If the interest
rate drops from 3% to 0%, risk-weighted assets decline from 48.6% to 42.4% of total
exposure, while loan-loss provisions drop from 0.7% to 0.4% of total loans. The result
is stronger for capital-constrained banks, which have more incentives to restore
prudential capital ratios by adjusting their portfolio towards assets with lower risk
weights. For a given balance sheet size, this would result in lower risk estimates. Lower
riskiness and loan loss provisions could also be an indication of a reallocation of the

n. 2
6 The HHI index has been calculated by HHI; j, = 1 — ¥n_; (;:”") , where A" is the amount invested
kit

in loans, interbank lending, securities and other assets, respectively, while TA denotes total assets.
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lending business to safer firms (flight to quality) or reflect lower estimated default
probabilities linked to the lower interest burden on borrowers. It could, however, also
reflect evergreening (or zombie lending; see Peek and Rosengren (2005)), in which
less-capitalised banks may delay recognising losses on their credit portfolio by rolling
over loans to high-risk borrowers to shore up reported capital and profitability.

Impact of the persistence of the low interest environment

For some bank indicators, the duration of the low interest environment adds to the
direct effect of interest rates, whereas for others it either dampens the effect or results
in one that is not statistically significant. There are two main results.

First, the effect on bank income generated in the non-interest segment is
stronger. That is, prolonged low interest rates are associated with higher non-interest
income (column (), Table 7). This result is accounted for mainly by higher income
from fees and commissions. For example, while the short-term implied elasticity is
0.12 at a duration of one year, it rises to 0.37 if low interest rates persist for seven
years.

Second, after an initial deterioration, the interest margin appears to improve.
There is also a concomitant increase in bank lending associated with higher estimated
risks. This could point to the positive effects that low interest rates may have on
borrowers and the economy in general, besides those associated with valuation gains
on securities in the short term.

Conclusion

This paper analyses how banks adjust their business activities in a low interest rate
environment. Our findings indicate that low interest rates induce banks to rebalance
their activities from interest-generating to fee-generating and trading activities. In
other words, banks seek to offset the reduced interest margin by expanding other
income-generating activities. This rebalancing is stronger for capital constrained
banks. On the funding side, banks rely more on deposits and less on short-term
market funding. There is also some evidence of a decline in the risk-weighted asset
ratio and a reduction in loan-loss provisions.

These results shed further light on previous work, pointing to a number of policy
conclusions. They confirm previous work indicating that persistent low interest rates
tend to reduce bank profits, mainly by depressing interest margins. They indicate that
banks adjust their activities in an effort to offset that reduction, at least partially. They
suggest that supervisors reinforce these shifts. And they reveal that funding tends to
shift form short-term market funding towards deposits. At the same time, they
suggest that supervisors should remain alert to the possibility of evergreening.
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Characteristics of the database (1994-2015) Table 1
Non-
hort- . Total Total
Country where  Total assets, Short Slope of interest ota Oté . No. of No. of
. . term . CPI . loans/ equity/ Location of the No. of No. of -
bank is UsD billion, . the yield . . income/ . rescued crisis
interest inflation total total ultimate borrower banks M&A
headquartered end-2015 curve total banks years
rate income assets assets

Domestic Other

Austria 510 2.05 144 1.85 20.77 47.28 6.26 52.3 47.7 6 4 4 5
Australia 2042 4.84 0.52 2.59 17.67 69.20 6.23 75.0 25.0 7 0 4 0
Belgium 543 2.17 1.69 1.91 5.54 44.28 333 575 425 5 3 5 5
Canada 3165 2.82 141 1.97 30.99 46.01 449 57.1 429 6 0 3 0
Switzerland 2012 1.79 1.29 1.17 30.79 48.04 5.28 535 46.5 5 1 4 5
Germany 4159 2.19 1.18 1.56 10.86 41.64 343 713 28.7 15 4 10 5
Spain 3579 2.18 2.08 2.14 18.35 59.16 5.92 54.6 454 14 10 37 5
France 7121 2.20 137 1.52 22.73 29.06 3.66 58.5 415 6 5 16 5
Italy 2538 2.54 1.88 1.96 24.09 53.81 7.87 77.9 22.1 14 7 36 5
Japan 6012 0.64 0.95 0.40 20.25 43.69 4.50 783 21.7 7 1 7 5
Netherlands 2234 2.10 134 1.85 12.82 64.46 3.98 54.3 457 5 3 1 5
Sweden 1553 3.00 1.11 1.23 20.85 48.12 439 47.9 52.1 4 1 5 7
UK 7404 3.27 0.88 2.01 23.86 53.06 4.79 454 54.6 6 2 15 6
USA 10007 245 142 2.09 40.31 42.85 9.25 784 21.6 13 11 37 6
Average/sum*  52879* 245 133 1.73 21.42 49.33 5.24 61.57 3843 113* 52* 184* 64*

JUSWIUOIIAUD 3}el }S3133Ul MO| B Ul AJIAIIDE UOIIRIPaWIR)UL Yueg /08dM

Note: Unweighted averages across banks per country. “Average/sum*” indicates unweighted averages or sums (*) over countries. Location of the ultimate borrower is estimated by merging Fitch
Connect information with data from the BIS international banking statistics. No. of M&A indicates the number of mergers and acquisitions that have been taken into account in the construction of
pro forma banks. No. of crisis years counts the number of years in which a financial crisis occurred and in all the subsequent years of falling real GDP, based on Borio and Drehmann (2009), Laeven
and Valencia (2012) and Reinhart and Rogoff (2009).

Sources: Fitch Connect; BIS consolidated banking statistics by ultimate borrower.




Variable definitions

Table 2

Variable

Definition

Diversification ratio
Fee ratio

NIl ratio

Trading profit ratio
Loan ratio

Liquid asset ratio
HHI assets
Deposit-funding ratio
ST-MM funding ratio
OBS exposures

RWA ratio

Provisions ratio

Dependent variables

Total non-interest (NI) operating income/(interest income+ NI operating income)

Net fees and commissions/(interest income+ NI operating income)
Net interest income/total exposure

Net gains on trading and derivatives/(interest income + NI operating income)

Total loans/total exposure

AVS securities + cash and due from banks/total exposure
Herfindahl-Hirschman index (loans, securities, interbank, and other)
Total deposits/total funding

Short-term and money market funding/total funding

Off-balance sheet exposures/total exposure

Risk-weighted assets/total exposure

Loan impairment charge/total loans

Short-term rate
Constrained

Real GDP growth
Inflation

House price growth
Central bank assets growth
Slope

Cost-debt ratio
Leverage

Dummy, NSFR

Dummy, recapitalisation
Dummy, banking crisis
Dummy, IFRS

Independent variables
Three-month interbank rate, weighted
Indicator if a bank is close to the regulatory minimum of capital
Real GDP growth, weighted

CPI inflation, weighted

House price growth, weighted
Growth in central bank assets over GDP, weighted
Yield on 10-year government bonds — three-month interbank rate, weighted

Total interest expense/total funding

Total equity/assets

Indicator if a bank’s NSFR is below 95% during 2011-15
Indicator if a bank has been rescued by a government
Indicator if country experienced a banking crisis

Indicator if a bank has changed accounting standards
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Summary statistics of the regression variables Table 3
Variable Obs. Mean Std. Dev. Min Max
Dependent variables
Diversification ratio 1733 2240 14.64 -69.28 79.85
Fee ratio 1733 14.44 9.95 -3.73 56.72
NIl ratio 1733 143 0.76 -0.19 6.38
Trading profit ratio 1238 2.74 4.90 -15.01 23.61
Loan ratio 1733 49.64 17.06 3.10 91.18
Liquid asset ratio 1733 9.69 8.49 0.01 54.87
HHI assets 1733 47.68 9.95 26.76 83.56
Deposit-funding ratio 1733 49.59 18.00 19.13 81.36
ST-MM funding ratio 1733 10.68 11.27 -42.41 52.73
OBS exposures 1733 18.71 27.11 0.00 355.19
RWA ratio 1518 46.60 17.12 9.49 95.96
Provisions ratio 1687 0.63 0.95 -1.55 15.61
Independent variables
Short-term rate 1733 2.54 1.96 -0.46 9.61
Constrained 1733 0.12 0.33 0.00 1.00
Real GDP growth 1733 1.63 1.98 -5.32 5.46
Inflation 1733 1.83 1.03 -1.14 4.82
House price growth 1733 337 5.26 -13.51 17.80
Central bank assets growth 1733 9.41 32.11 -56.83 221.99
Slope 1733 1.38 1.10 -1.23 4.48
Cost-debt ratio 1733 3.03 1.86 0.11 16.51
Leverage 1733 5.66 2.81 -6.07 16.85
Dummy, NSFR 1733 0.16 0.37 0.00 1.00
Dummy, recapitalisation 1733 043 0.50 0.00 1.00
Dummy, banking crisis 1733 0.27 0.46 0.00 1.00
Dummy, IFRS 1733 047 0.50 0.00 1.00

Notes: The variable definitions are provided in Table 2.
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Results for the baseline model Table 4
Dependent variables:
0) (1 (1 (Iv) ) (V1)
Diversification Fee ratio NIl ratio Trading Loan ratio Liquid asset
ratio profit ratio ratio
Lagged dependent variable 0.580*** 0.945%** 0.826*** 0.2271*** 0.876*** 0.7271%**
(0.079) (0.035) (0.027) (0.051) (0.050) (0.074)
Short-term rate -1.168** -0.292* 0.051*** -0.542** -0.142 -0.705**
(0.542) (0.155) (0.016) (0.232) (0.276) (0.325)
Short-term rate”2 0.193*** -0.006 -0.006** 0.099*** 0.014 0.065**
(0.047) (0.016) (0.002) (0.031) (0.029) (0.031)
Bank-specific controls Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes
';‘SS:’L:;QEZ and 113/1,733 113/1,733  113/1,733  108/1,238  113/1,733  113/1,733
Serial correlation test (1) 0.826 0.001 0.327 0.143 0.661 0.184
Hansen test (2) 0.173 0.209 0.200 0.284 0.116 0.314
Dependent variables, continued:
V1) VI (1X) ) X1 xin)
HHI assets Deposit- ST-MM OBS RWA ratio Provisions
funding funding exposures ratio
ratio ratio
Lagged dependent variable 0.899*** 0.937*** 0.774*** 0.680*** 0.647*** 0.217%**
(0.039) (0.041) (0.046) (0.042) (0.102) (0.077)
Short-term rate 0.242* -1.160%** -0.203 0.936 2.752%** 0.143***
(0.126) (0.329) (0.380) (0.840) (0.857) (0.039)
Short-term rate”2 -0.030** 0.092* 0.087* 0.193* -0.236*** -0.009**
(0.013) (0.048) (0.051) (0.106) (0.073) (0.004)
Bank-specific controls Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes
';'gse(’:/:jgrfz and 113/1,733 1131733 113/1,733  113/1,733  111/1,446  113/1,687
Serial correlation test (1) 0.823 0.118 0.527 0.759 0.174 0.236
Hansen test (2) 0.530 0.485 0.386 0.130 0.596 0.185

Note: The sample goes from 1994 to 2015. All estimations are based on the Arellano and Bover (1995) System GMM estimator. Robust
standard errors are reported in brackets. (***, **, *) indicate significance at the 1%, 5%, 10% level. Significant coefficients are in bold. (1)
Reports p-values for the null hypothesis that the errors in the first difference regression exhibit no second-order serial correlation. (2)

Reports p-values for the null hypothesis that the instruments used are not correlated with the residuals.
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Results for the augmented model Table 5

Dependent variables:
0) (1 (1 (Iv) V) (V1)
Diversificati ~ Fee ratio NIl ratio Trading Loan ratio Liquid asset
on ratio profit ratio ratio
Lagged dependent variable 0.584*** 0.946%** 0.860*** 0.210%** 0.874*** 0.734x**
(0.064) (0.033) (0.025) (0.050) (0.050) (0.072)
Short-term rate -1.200%* -0.288* 0.048*** -0.314 -0.244 -0.680**
(0.527) (0.173) (0.015) (0.242) (0.276) (0.294)
Short-term rate”2 0.201*** -0.007 -0.006** 0.063* 0.032 0.059**
(0.055) (0.017) (0.002) (0.034) (0.030) (0.027)
Short-term rate*Constrained -0.975%* -0.230 -0.006 -0.884%** 0.916* -0.449
(0.441) (0.245) (0.024) (0.322) (0.513) (0.481)
Short-term rate”2*Constrained  0.183* 0.057 0.001 0.109 -0.186* 0.128
(0.096) (0.056) (0.006) (0.073) (0.107) (0.098)
Bank-specific controls Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes
No. of banks and observations ~ 113/1,733 113/1,733 113/1,733 108/1,238 113/1,733 113/1,733
Serial correlation test (1) 0.822 0.001 0.333 0.092 0.714 0.180
Hansen test (2) 0.907 0.201 0.687 0.326 0.150 0379
Dependent variables (continued):
(V1T (V1) (IX) (X) (X1) (X1
HHI assets Deposit- ST-MM OBS RWA ratio Provisions
funding funding exposures ratio
ratio ratio
Lagged dependent variable 0.879*** 0.939*** 0.784*** 0.698*** 0.640*** 0.206***
(0.038) (0.037) (0.032) (0.045) (0.095) (0.079)
Short-term rate 0.204 -1.075*** -0.302 -0.365 2.440*** 0.124***
(0.166) (0.338) (0.443) (0.710) (0.699) (0.034)
Short-term rate”2 -0.021 0.088* 0.132*%* 0.234* -0.180*** -0.006
(0.024) (0.050) (0.067) (0.130) (0.058) (0.004)
Short-term rate*Constrained 0.629** -0.579 0.309 0.882 2.936** 0.231**
(0.247) (0.440) (0.566) (2.500) (1.408) (0.104)
Short-term -0.118** 0.131 -0.061 0.521 -0.597* -0.046**
rate”~2*Constrained
(0.053) (0.091) (0.116) (0.618) (0.308) (0.021)
Bank-specific controls Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes
No. of banks and observations  113/1,733 113/1,733 113/1,733 113/1,733 111/1,446 113/1,687
Serial correlation test (1) 0.935 0.133 0.424 0.714 0.179 0.300
Hansen test (2) 0.456 0.940 0.336 0.996 0.499 0.197

Note: The sample goes from 1994 to 2015. All estimations are based on the Arellano and Bover (1995) System GMM estimator. Robust
standard errors are reported in brackets. (***, **, *) indicate significance at the 1%, 5%, 10% level. Significant coefficients are in bold. (1)
Reports p-values for the null hypothesis that the errors in the first difference regression exhibit no second-order serial correlation. (2)
Reports p-values for the null hypothesis that the instruments used are not correlated with the residuals.
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Results for the model with duration of low interest rates Table 6

Dependent variables:
M (m (1 (v) V) )
Diversificati ~ Fee ratio NIl ratio Trading Loan ratio Liquid asset
on ratio profit ratio ratio
Lagged dependent variable 0.562*** 0.945%** 0.819*** 0.220*** 0.878*** 0.715%**
(0.090) (0.036) (0.028) (0.051) (0.049) (0.076)
Short-term rate -1.461*** -0.414** 0.046*** -0.426* -0.265 -0.559*
(0.440) (0.168) (0.016) (0.255) (0.277) (0.287)
Short-term rate”2 0.198*** 0.002 -0.005** 0.086*** 0.019 0.052*
(0.048) (0.017) (0.002) (0.031) (0.028) (0.028)
Short-term rate*years in low -1.082* -0.244%** -0.018*** 0.195 -0.308** 0.351
(0.614) (0.089) (0.007) (0.207) (0.136) (0.247)
Short-term rate2*years in 0.020 0.047 0.003 -0.132 0.067 -0.147
low
(0.158) (0.050) (0.003) (0.158) (0.069) (0.108)
Bank-specific controls Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes
No. of banks and observations  113/1,733 113/1,733 113/1,733 108/1,238 113/1,733 113/1,733
Serial correlation test (1) 0.786 0.001 0.313 0.152 0.656 0.179
Hansen test (2) 0.198 0.190 0.229 0.295 0.118 0.348
Dependent variables (continued):
(Vi (Vi) (1X) (X) (XI) (X
HHI assets Deposit- ST-MM OBS RWA ratio Provisions
funding funding exposures ratio
ratio ratio
Lagged dependent variable 0.893*** 0.949*** 0.762*** 0.680*** 0.647*** 0.206***
(0.045) (0.041) (0.042) (0.042) (0.100) (0.077)
Short-term rate 0.257* —1.243%** -0.304 0.874 2.833*** 0.157%**
(0.138) (0.354) (0.373) (0.843) (0.811) (0.044)
Short-term rate”2 -0.029** 0.094* 0.125** 0.197* -0.251*** -0.011**
(0.014) (0.050) (0.056) (0.103) (0.070) (0.004)
Short-term rate*years in low -0.011 -0.288 0.109 -0.176 0.001 -0.003
(0.115) (0.178) (0.161) (0.378) (0.158) (0.026)
Short-term rate”2*years in low -0.042 0.042 -0.097 0.072 -0.209** -0.026
(0.079) (0.062) (0.071) (0.235) (0.099) (0.020)
Bank-specific controls Yes Yes Yes Yes Yes Yes
Macro controls Yes Yes Yes Yes Yes Yes
No. of banks and observations  113/1,733 113/1,733 113/1,733 113/1,733 111/1,446 113/1,687
Serial correlation test (1) 0.760 0.116 0.527 0.759 0.171 0.291
Hansen test (2) 0.288 0.870 0.641 0.134 0.580 0.176

Note: The sample goes from 1994 to 2015. All estimations are based on the Arellano and Bover (1995) System GMM estimator. Robust
standard errors are reported in brackets. (***, **, *) indicate significance at the 1%, 5%, 10% level. Significant coefficients are in bold. (1)
Reports p-values for the null hypothesis that the errors in the first difference regression exhibit no second-order serial correlation. (2)
Reports p-values for the null hypothesis that the instruments used are not correlated with the residuals.
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Interest rates and central bank assets in major advanced economies Graph 1
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' Estimated based on the model of Hérdahl and Tristani (2014). 2 Estimated using a basket of French government bonds.

Sources: Bloomberg; Datastream; national data; BIS estimations.

Interest rates and slope of the yield curve
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Note: Simple average across the banks in the sample of the weighted indicators. As banks operate in different
jurisdictions, we construct bank-specific monetary policy indicators by weighting the interest rates of the
individual countries based on the international exposure of each individual bank.

Sources: Bloomberg; Datastream; national data; BIS calculations.
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Interest rates and bank income structure Graph 3
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Note: The scatter plots show annual country averages of bank-level indicators. Fee and trading income is defined as net fees and commissions
and net gains on trading and derivatives as a percentage of total income. Interest income is interest income on loans excluding dividend
income as a percentage of total income. Return on assets is net income divided by total assets.

Sources: Fitch Connect, Fitch Connect. Authors’ calculations.

Interest rates and balance sheets Graph 4
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Note: The scatter plots show annual country averages of bank-level indicators. Off-balance sheet items include securitised assets, guarantees,
acceptances and credit lines expressed as a percentage of total exposure. Customer deposits are expressed as a percentage of total funding.
Total loans is expressed as a percentage of total earning assets.

Sources: Fitch Connect, Fitch Connect. Authors’ calculations.
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Effect of the short-term interest rate on bank intermediation activity Graph 5 (a)
(1) Impact on diversification ratio (Il) Impact on fees and commissions ratio
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Note: The horizontal axis shows the nominal level of the money market rate. The vertical axis shows the level of each bank intermediation
indicator as a function of the short-term rate, in percentage points. The shaded area indicates 95% confidence bands. The marginal effects

have been calculated using the results shown in Table 4.

Source: Authors' calculations.
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Effect of the short-term interest rate on bank intermediation activity Graph 5 (b)
(VIl) Impact on HHI asset ratio (VII) Impact on deposit funding ratio
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Note: The horizontal axis shows the nominal level of the money market rate. The vertical axis shows the level of each bank intermediation
indicator as a function of the short-term rate, in percentage points. The shaded area indicates 95% confidence bands. The marginal effects

have been calculated using the results shown in Table 4.

Source: Authors' calculations.
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Effect of the short-term interest rate for capital-constrained banks Graph 6

() Impact on loan ratio, unconstrained banks

49.5 a0 0.5
I I I

Retail ratio

449
I

48.5
1

3 4
Interest rate

(IlI) Impact on HHI asset ratio, unconstrained banks

48.5
|

48

HHI assets

47.5
1

47

(Il) Impact on loan ratio, constrained banks

o
[*=}

Retail ratio
46 48 a0
1

44

3 4
Interest rate

(IV) Impact on HHI asset ratio, constrained banks

@
=+

HHI assets
47 48
L

46
I

3 4
Interest rate

(V) Impact on RWA ratio, unconstrained banks

b
3]

50

Risk-waighted assets rato
45

40

3 4
Interest rate

3 4
Interest rate

(VI) Impact on RWA ratio, constrained banks

b
3]

Risk-waighted assets rato
45 50

40

35

3 4
Interest rate

Note: The horizontal axis shows the nominal level of the money market rate. The vertical axis shows the level of each bank intermediation
indicator as a function of the short-term rate, in percentage points. The shaded area indicates 95% confidence bands. The marginal effects

have been calculated using the results shown in Table 5.

Source: Authors’ calculations.
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Annex

Results for the baseline model, detailed Table 4
Dependent variables:
0] (1 (I (v) V) (V1)
Diversification  Fee ratio NIl ratio Trading Retail ratio Liquid
ratio profit ratio asset ratio
Lagged dependent variable 0.580*** 0.945%** 0.826*** 0.227*** 0.876*** 0.7271***
(0.079) (0.035) (0.027) (0.051) (0.050) (0.074)
Short-term rate -1.168** -0.292* 0.051*** -0.542** -0.142 -0.705**
(0.542) (0.155) (0.016) (0.232) (0.276) (0.325)
Short-term rateA2 0.193*** -0.006 -0.006** 0.099*** 0.014 0.065**
(0.047) (0.016) (0.002) (0.031) (0.029) (0.031)
Real GDP growth —0.755%** 0.060 -0.012%** -0.178** -0.069 0.154
(0.154) (0.047) (0.003) (0.076) (0.087) (0.094)
Inflation —1.644%** -0.392%** -0.015 -0.626*** 0.021 -0.150
(0.388) (0.113) (0.010) (0.230) (0.146) (0.127)
House price growth 0.232%** -0.016 0.000 0.062* 0.086** -0.073**
(0.084) (0.0254) (0.002) (0.036) (0.036) (0.033)
Central bank assets growth -0.0178*** 0.000 -0.000 -0.006 -0.006* -0.001
(0.006) (0.002) (0.0001) (0.007) (0.004) (0.004)
Slope 1.059%** 0.195** -0.005 0.247 -0.320* -0.085
(0.374) (0.088) (0.011) (0.167) (0.180) (0.194)
Cost-debt ratio, t-1 —1.246%** 0.201 -0.012* -0.426*** 0.053 -0.251**
(0.354) (0.123) (0.007) (0.115) (0.102) (0.098)
Leverage, t-1 0.203 0.064 0.016*** —-0.229%** 0.212* 0.037
(0.146) (0.044) (0.006) (0.067) (0.125) (0.064)
Dummy, NSFR —-1.565** -0.577** 0.027 -0.298 -1.208** -0.584**
(0.753) (0.242) (0.019) (0.350) (0.493) (0.298)
Dummy, recapitalisation 0.924 0.368* 0.031 -0.312 -0.661 0.656*
(0.942) (0.212) (0.020) (0.475) (0.560) (0.377)
Dummy, IFRS —2.453%* -0.327 0.002 -0.589 2.387*** 1.714%**
(0.752) (0.383) (0.025) (0.457) (0.809) (0.490)
Dummy, banking crisis -0.624 -0.0753 0.004 0.204 -0.740* -0.663*
(0.568) (0.204) (0.020) (0.513) (0.408) (0.377)
Constant 16.750%** 1.507* 0.113*** 6.348*** 4.844 %+ 4.160%***
(2.640) (0.818) (0.042) (0.977) (1.859) (1.366)
No. of banks and observations 113/1,733 113/1,733 113/1,733 108/1,238 113/1,733 113/1,733
Serial correlation test (1) 0.826 0.001 0.327 0.143 0.661 0.184
0.173 0.209 0.200 0.284 0.116 0314

Hansen test (2)

Note: The sample goes from 1994 to 2015. All estimations are based on the Arellano and Bover (1995) System GMM
estimator. Robust standard errors are reported in brackets. (***, **, *) indicate significance at the 1%, 5%, 10% level. (1)
Reports p-values for the null hypothesis that the errors in the first difference regression exhibit no second-order serial
correlation. (2) Reports p-values for the null hypothesis that the instruments used are not correlated with the residuals.
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Results for the baseline model, detailed Table 4 (continued)

Dependent variables:
(VI (VI (1X) ) X1 1)
HHI assets Deposit- ST-MM OBS RWA ratio Provisions
funding funding exposures ratio
ratio ratio
Lagged dependent variable 0.899*** 0.937*** 0.774*** 0.680*** 0.647*** 0.217***
(0.039) (0.041) (0.046) (0.042) (0.102) (0.077)
Short-term rate 0.242* -1.160***  —0.203 0.936 2.752%** 0.143***
(0.126) (0.329) (0.380) (0.840) (0.857) (0.039)
Short-term rate”2 -0.030** 0.0918* 0.087* 0.193* -0.236***  -0.009**
(0.013) (0.048) (0.051) (0.106) (0.073) (0.004)
Real GDP growth -0.024 —0.254%** 0.237** -0.044 -0.053 -0.058***
(0.050) (0.077) (0.115) (0.238) (0.129) (0.011)
Inflation -0.061 0.117 -0.176 —2.197** -0.651** -0.032
(0.129) (0.164) (0.233) (1.037) (0.283) (0.020)
House price growth 0.063*** -0.069** 0.015 0.057 0.029 -0.036***
(0.021) (0.034) (0.043) (0.098) (0.052) (0.008)
Central bank assets growth -0.005* —-0.013*** -0.003 -0.056** -0.001 0.001
(0.003) (0.004) (0.006) (0.028) (0.004) (0.001)
Slope -0.192** —0.507*** 0.166 0.398 0.706** 0.156***
(0.090) (0.166) (0.196) (0.552) (0.348) (0.055)
Cost-debt ratio, t-1 -0.030 -0.021 -0.041 -0.346 -0.278 -0.000
(0.062) (0.123) (0.120) (0.294) (0.223) (0.013)
Leverage, t-1 0.059 0.043 -0.161 0.038 1.130%** 0.036***
(0.057) (0.099) (0.100) (0.248) (0.336) (0.014)
Dummy, NSFR -0.480* -0.812 1.708*** 4,637 -0.600 0.262**
(0.283) (0.509) (0.586) (1.423) (0.690) (0.116)
Dummy, recapitalisation 0.036 0.248 -0.497 1.993* 0.548 0.172%**
(0.214) (0.289) (0.493) (1.202) (0.832) (0.059)
Dummy, IFRS 0.644*** -0.845 -0.134 —7.475%* 0.278 -0.054
(0.220) (0.515) (0.447) (1.875) (0.934) (0.052)
Dummy, banking crisis 0.137 —-0.9771%** 1.085** 5.879* —-1.267*** 0.130**
(0.328) (0.310) (0.522) (3.052) (0.435) (0.064)
Constant 4.307** 6.999*** 2.585%* 6.891*** 6.214** -0.058
(1.672) (2.402) (0.964) (2.662) (2.460) (0.143)
No. of banks and observations 113/1,733 113/1,733 113/1,733 113/1,733 111/1,446 113/1,687
Serial correlation test (1) 0.823 0.118 0.527 0.759 0.174 0.236
Hansen test (2) 0.530 0.485 0.386 0.130 0.596 0.185

Note: The sample goes from 1994 to 2015. All estimations are based on the Arellano and Bover (1995) System GMM
estimator. Robust standard errors are reported in brackets. (***, **, *) indicate significance at the 1%, 5%, 10% level. (1)
Reports p-values for the null hypothesis that the errors in the first difference regression exhibit no second-order serial
correlation. (2) Reports p-values for the null hypothesis that the instruments used are not correlated with the residuals.

28 WP807 Bank intermediation activity in a low interest rate environment



Previous volumes in this series

806
August 2019

805
August 2019

804
August 2019

803
July 2019

802
July 2019

801
July 2019

800
July 2019

799
July 2019

798
July 2019

797
July 2019

796
July 2019

795
July 2019

794
July 2019

793
June 2019

Geographic spread of currency trading: the
renminbi and other EM currencies

Exchange rate puzzles: evidence from rigidly
fixed nominal exchange rate systems

(Un)conventional Policy and the Effective
Lower Bound

Determinants of credit growth and the bank
lending channel in Peru: a loan level analysis

A loan-level analysis of bank lending in
Mexico

The internationalization of domestic banks
and the credit channel: an empirical
assessment

Banks’ business model and credit supply in
Chile: the role of a state-owned bank

Monetary policy surprises and employment:
evidence from matched bank-firm loan data
on the bank lending-channel

How do bank-specific characteristics affect
lending? New evidence based on credit
registry data from Latin America

Monetary policy spillovers, capital controls
and exchange rate flexibility, and the financial

channel of exchange rates

Measuring contagion risk in international
banking

Unintended consequences of unemployment
insurance benefits: the role of banks

Why have interest rates fallen far below the
return on capital?

Global real rates: a secular approach

Yin Wong Cheung,
Robert N McCauley and Chang Shu

Charles Engel and Feng Zhu

Fiorella De Fiore and Oreste Tristani

José Bustamante, Walter Cuba and
Rafael Nivin

Carlos Cantu, Roberto Lobato,
Calixto Lépez and Fabrizio Lopez-

Gallo

Paola Morales, Daniel Osorio and
Juan Sebastian Lemus-Esquivel

Miguel Biron, Felipe Cordova and
Antonio Lemus

Rodrigo Barbone Gonzalez

Carlos Cantu, Stijn Claessens and
Leonardo Gambacorta

Georgios Georgiadis and Feng Zhu

Stefan Avdjiev, Paolo Giudici and
Alessandro Spelta

Yavuz Arslan, Ahmet Degerli and
Gazi Kabas

Magali Marx, Benoit Mojon and
Francois R Velde

Pierre-Olivier Gourinchas and
Héléne Rey

All volumes are available on our website www.bis.org.

WP807 Bank intermediation activity in a low interest rate environment 29


http://www.bis.org/

	Bank intermediation activity in a low interest rate environment
	Introduction
	1. Low interest rates and banks’ intermediation activity
	Impact on business models and bank risk
	Impact on funding structure

	2. Empirical analysis
	Data
	Econometric framework
	Results
	Impact on the composition of bank income
	Impact on the composition of bank balance sheets
	Impact on bank risks
	Impact of the persistence of the low interest environment


	Conclusion
	References
	Annex


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /SymbolMT
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


