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Summary

This study contributes to the empirical evidence on the lending channel in the Netherlands using
individual bank data. The main conclusion is that a lending channel is operative in the Netherlands.
However, it is only operative for unsecured lending and not for secured lending, possibly because
loans with government guarantees get special treatment by banks. Effects of monetary tightening on
unsecured lending are more negative for smaller, less liquid and less capitalised banks, in line with
the lending channel theory. The contribution of this study is that it gives evidence that the monetary
policy impact on bank lending also depends on the market segment in which a bank is active. The
evidence suggests that the policy impact is weaker on credit to households than it is on lending to
firms.
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1 INTRODUCTION

This study presents an empirical analysis of the role of banks in the monetary
transmission process in the Netherlands, using individual bank data for the period
1990-1997. Generally speaking, banks can play different roles in the transmission
process. The traditional ‘money view’ focuses on the liability side of the banks’
balance sheets, where the aggregated amount of deposits constitutes the largest
part of the national money supply. The central bank is assumed to be able to
control this quantity of money on the banks’ balance sheets through monetary
policy. If the central bank manages to diminish the money supply, the real inter-
est rate is expected to rise, dampening real demand. The alternative ‘credit view’
assumes that there are imperfections on the financial markets which increase the
price of bank loans — the external finance premium — and/or lower the availabil-
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ity of bank credit, depending on the monetary policy stance.' The credit view
considers two channels through which monetary policy affects the real economy.
First, the ‘balance sheet channel,” which works through the balance sheets of po-
tential borrowers. A monetary policy tightening, by increasing the interest rate,
deteriorates the net worth position and credit worthiness of the private sector,
prompting the banks to raise hurdle rates on loans, resulting in a rise in the ex-
ternal finance premium on new bank loans. The second channel, the ‘bank lend-
ing channel,” focuses on the asset side of the banks’ balance sheets, especially on
the supply of bank credit. It assumes that a monetary policy tightening, by drain-
ing the liquidity position of banks, forces some banks to diminish their supply of
credit.

The principal focus in the present empirical study is on the bank lending chan-
nel, hence on the reaction of the loan supply to a monetary shock, particularly
the differential response of certain types of banks. The idea behind this is that
some types of banks are more capable than others to offset a monetary policy-
induced decrease in deposits (or an increase in the cost of funding), because they
can find non-deposit funding easily or draw on their buffer of liquid assets.?

The standard explanation of the working of the lending channel is illustrated
in Figure 1. Monetary tightening conducted by e.g. open market operations drains
deposits from the banking system, which consequently has to cut its supply of
loans (Figure 1a). When banks lower their supply of loans, bank-dependent firms
and households have to diminish their expenditures, thereby reducing aggregate
output. An important precondition for this bank lending effect is that banks are
not able to shield their lending activities from negative monetary shocks com-
pletely by using security holdings as a buffer. Another precondition for the bank
lending view to hold under these circumstances is that non-deposit funding is not
a perfect substitute for deposit funding by the banks. Figure 1b shows how a
drawing down on the securities portfolio and/or an increase in non-deposit fund-
ing can be used to finance a restoration of the loan supply in response to a mon-
etary tightening. The bottom line is that these offsetting balance sheet movements
on the asset and liabilities side make the net effect of monetary tightening on the
loan supply uncertain, as schematically shown in Figure Ic.

1 For more details on the role of market imperfections in the monetary transmission process, see
e.g. Bernanke and Gertler (1995). On the implications of the different views of the monetary trans-
mission mechanism for monetary policy, see Taylor (2000).

2 This and other studies of the lending channel focus on the reaction of banks to monetary policy
changes. Hence, it deals with the ‘first part’ of the lending channel. The second part, the reaction of
the bank borrowers (the private non-financial sector) lies beyond its scope. It is conceivable that the
private sector has alternative financing sources at its disposal, so that a cut in bank credit supply can
be compensated by non-bank funding sources. For the Netherlands this is generally not the case as
bank loans are the main form of external financing for the private sector in the Netherlands (e.g. Fase
and de Bondt (2000), Saunders and Schmeits (2002)).
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a. Bank lending channel at work
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Figure 1 — Balance sheet of banks after monetary tightening

For the Netherlands there is some early evidence on the bank lending channel
from VAR analyses. This type of analysis generally indicates that the lending
channel is not very relevant in the Netherlands from a macroeconomic viewpoint.
According to Garretsen and Swank (1998), van Ees et al. (1999) and Kakes (2000,
chapter 6) the lending channel is partly offset because banks use their holdings of
securities as a buffer to shield their loan portfolios from negative monetary
shocks. However, the analysis by de Bondt (1999b) does not confirm this buffer
function. A problem with credit aggregates is the distinction of supply and de-
mand effects. Searching for a means of identifying a loan-supply shift, the em-
pirical literature has more recently shifted from VAR toward the analysis of cross-
sectional differences in bank lending behaviour across different types of banks.
This approach, using microdata on banks, follows Kashyap and Stein’s (1995,
1997) research for the US. The results from the application of this approach to
the Netherlands are somewhat mixed. De Bondt (1999a) finds some evidence for
a credit channel in the Netherlands, while Schuller (1998) does not.

The present study contributes to the empirical evidence of the bank-lending
channel for the Netherlands, using individual bank data. The investigation con-
cerns the response of bank lending to monetary shocks, together with the differ-
ences in responses between several bank types (small and large, low and high
liquidity, low and high capitalisation). The contributions of the present study are
the following. First, consolidated quarterly data representing the Dutch banking
population are used. Previous studies for the Netherlands have analysed Bank-
Scope data, which are biased towards large-sized banks, are only available at an
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annual frequency, and cover unconsolidated data.® Second, the present study ex-
tends the analysis to several segments of the bank credit market. Specifically, a
distinction is made between loans with and without government guarantees,
households and firms, and long-term and short-term. The relevance of such dis-
tinctions is underpinned by a factor analysis of the sample.

The paper is organised as follows. Section 2 introduces the model. Section 3
discusses the data. Section 4 presents the empirical results, after which section 5
concludes.

2 MODEL

The goal of the analysis is to estimate the impact of monetary policy on bank
lending and to assess the differences between the effects depending on banks’
characteristics. As Ehrmann et al. (2001) show, the research strategy can be ex-
plained by means of a generalisation of the textbook IS-LM model described in
Bernanke and Blinder (1988). The money and loan markets are formalised in a
very simplified way. For the sake of argument the demand for deposits, which
arises in particular from the transactions motive, is not modelled. It is assumed
that at equilibrium, deposits (D) equals money (M) and both depend only on the
monetary policy interest rate (r) in the following way:

M=D= —a,r+a,. (1)

The demand for loans (L% is assumed to depend on real output (y), the price
level (p) and the interest rate on loans (r,):

Li=b,y+byp—Dbyr,. (2)

The supply of loans (L$) depends on the amount of money available and the in-
terest rate on loans:

f=c,M+c,r,, 3)

where it is assumed that banks are relying on deposit funding to different de-
grees, depending on bank characteristic (x;):

C,=Co—CX;. “4)

3 Schuller (1998) and de Bondt (1999a) use data from BankScope. See Ehrmann et al. (2001) on
the disadvantages of using BankScope for the present type of analysis.
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Clearing the loan market, using equations (1) and (4), yields the reduced form of
the model in terms of the policy rate, the price level and real output:
—a,bycor+a,byc,x;r+bc,ytbyc,p—aybye,x; +aybscg,

L= 5
i bt o, ®)

which can be simplified to (leaving out the constant term):*
L,=Br+yx;r+8y+up+mnx. 6)

From (1) and (3) follows that, in this model, the impact of monetary policy on
the supply of loans L; is measured by — a, (¢, — ¢, x;). However, the parameter
a, by

by+c,
parameter only says something about the responsiveness of a bank’s loan supply
to monetary policy if it can be presumed that the interest elasticity of loan de-
mand, b5, is more or less equal across all banks. In other words, this assumption
of a homogeneous reaction of loan demand across all banks is crucial for the
identification of pure loan supply effects of monetary policy. However, the rich-
ness of the information contained in panel data can be used to achieve ‘identifi-
cation through heterogeneity’ (Gilchrist and ZakrajSek (1995)). They argue that if
one manages to define a bank characteristic variable x, that on a priori grounds
is expected to be a proper measure of the sensitivity of bank loan supply to mon-
etary policy, the estimated value for the parameter y will be interpretable as evi-
dence for the existence of a lending channel.

The econometric specification that is estimated in this study is based on equa-
tion (6) with two modifications. First, output and prices are interacted with the
bank characteristic variable as well, to allow banks with varying characteristics
to respond differently to macroeconomic developments. Second, dynamics are in-
troduced by including lags and a lagged dependent variable, and estimating the
model in fourth-lag differences (A,z,=z, —z,_,). Finally, logarithms are taken
where appropriate. The empirical specification reads:

that is identified in (6) is B+ yx,= — (¢o — ¢, x;). Strictly speaking, this

L L L
AylogL, = .Z,afA”' logL, _;+ .Z]BfA“r’*J'-‘_ ,Zlyfx”*fA“r’*/
J L J . J L
+ AEISjAAL logytfj—’_ _El(bj'xitfjAél log yi—;t AE]MjAé‘ logp,,j
Jj= j= Jj=
L L

+ 'EIP_/XII A logp, ;+ '21 MXy—; tvite, ()
i= i=

4 Note that the lending rate has been eliminated in this reduced form expression. Fase (1995) shows
that in more general cases the lending rate requires additional modelling.
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where L is loans and subscript it denotes bank i and (quarterly) period ¢, respec-
tively; i=1, .., N and t=1, .., T. The monetary policy indicator, r, is the short-
term (three-month) interest rate;> p, the consumer price index, y, real gross do-
mestic product. The model allows for fixed effects across banks, as indicated by
the bank-specific intercept v. g, is the error term. The bank-specific characteristic
variable is x,,, assumed to be an inverse measure of the sensitivity of bank loan
supply to monetary policy. The principal focus of the empirical analysis (section
4) will be on the values that will be estimated for coefficients 8 and y. Monetary
tightening is expected to lead to a decrease in lending and thus (8 is expected to
be negative. Large, liquid and well-capitalised banks are expected to be more
able to shield their loan portfolio from monetary shocks by drawing on their lig-
uid holdings of securities and/or by attracting non-deposit funding. Hence, 7y is
expected to be positive.

Bank-characteristic variables are required to measure the susceptibility of a
bank’s lending activity to changes in the monetary policy stance. The literature
on the bank lending channel has suggested several bank characteristic variables:
* The size of a bank. Small banks encounter more asymmetric information prob-
lems on the capital market than large banks and therefore may find it more dif-
ficult to raise uninsured, i.e. non-deposit, funds in response to monetary tighten-
ing (Kashyap and Stein (1995)).

e The degree of liquidity. Liquid banks can draw on their reserves of cash and
securities to protect their loan portfolio, while this is less possible for illiquid
banks (Kashyap and Stein (2000)).

* The degree of capitalisation. Poorly capitalised banks have less access to non-
deposit funds and are therefore forced to cut their loan supply by more than well-
capitalised banks (Peek and Rosengren (1995)).

These three bank characteristic variables are adopted in this study. The mea-
sures for size, liquidity, and capitalisation (Size, Lig, Cap) are defined as follows:

EZOgAit

Size,,=log A, — ZT

Lit EiLit/Ait
Lig,=—— > ="\ /IT
i, <2 N )

Cit Ei Cit/Ait
Cap,,=—— —|/T
P, <§ N

5 The interest rate is being criticised as a monetary policy indicator for not being wholly exogenous
or unanticipated. A more exogenous indicator could be a residual from an identified VAR. Such a
variable has been tried in this analysis but the results were poor.



BANK LENDING CHANNEL 299

The log of total assets, A,,, measures bank size. Liquidity is defined as the ratio
of liquid assets L, (cash, interbank deposits, and government securities) to total
assets. Capitalisation is given by the ratio of capital and reserves, C;,, to total
assets.® The three criteria are normalised with respect to their averages across all
banks so that they sum up to zero over all observations. Parameter f3 is therefore
directly interpretable as the overall monetary policy effect. In the case of size,
the normalisation is not just over the sample mean over the whole sample period,
but over the means per quarter as well, so that trends in bank size are removed.

Next to these three variables, three alternative characteristics variables will be
introduced that are based on a factor analysis on the data (section 3.2). They are
measures of the market orientation of each bank.

3 DATA

Data are taken from balance sheets of Dutch banks reporting to the Netherlands
central bank for the compilation of aggregate monetary statistics. The sample used
in this study covers the period between 1990Q4 and 1997Q4. The original, un-
balanced panel dataset contains 143 banks. Due to mergers the number of banks
in the unbalanced sample starts from 105 in 1990Q4 and slowly declines to 88 in
1997Q4 (see Figure 2). In 1998Q1, which coincides with the European harmoni-
sation of the monetary statistics, the number of reporting banks drops sharply to
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Figure 2 — Number of banks included in monetary statistics of the Netherlands

6 This measure of capitalisation is rather crude as it does not take into account the loan portfolio
structure and its risk characteristics. It may therefore not fully capture a risk-based measure such as
for example the Basle capital requirement. Unfortunately, we have neither data on Basle Tier 1 and
Tier 2 capital nor credit ratings at our disposal for our sample of banks to facilitate more accurate
measurement.
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a mere 25.7 Moreover, the definitions of many balance sheet items were harmo-
nised and the statistical unit changed from ‘bank’ to ‘monetary financial institu-
tion’ (MFI) at that time. This generated a statistical break in most balance sheet
series. Therefore, the sample for this study contains data from 1990Q4 up to and
including 1997Q4.

The following subsections discuss the sample selection and explore the sample
structure using factor analysis. The latter helps to determine which classifications
of banks may be relevant for the empirical part of this study.

3.1 Sample Selection

When possible, mergers and acquisitions were corrected backwards by aggrega-
tion of the merging banks. If not, the time series were curtailed so that the re-
maining series referred to one and the same bank. In eight cases, where there
were multiple mergers in a row, banks had to be deleted from the sample com-
pletely. After this cleaning, the dataset contained 135 banks.

Among the 135 banks in this sub-sample were 107 commercial banks (includ-
ing four co-operative banks), seventeen savings banks, and eleven securities
banks. These three groups of banks aim at partly overlapping and partly different
segments of the deposit and loan markets. The commercial banks are really uni-
versal banks, involved in all market segments. Among those are the largest banks.
One of the most striking characteristics of the Dutch banking sector is its high
degree of concentration. The seven largest banks in the sample take account of
no less than 79% of total assets. They operate in both the wholesale and the
retail market and have large amounts of households’ deposits. Savings banks are
typically smaller banks and are heavily involved in the retail market. They lend
mainly to households (especially mortgage loans) and less to firms, compared to
commercial banks, and they lend often with government guarantees. In the Neth-
erlands there is a system of government guarantees on mortgage loans for lower-
income households, aimed to promote house-ownership. Also government guar-
antees back bank loans to semi-state-owned companies such as hospitals. Savings
banks hold relatively large portfolios of government securities and fund their ac-
tivities to a large extent with households’ deposits, especially savings deposits.
Securities banks on the other hand are more involved in the corporate market,
especially in the pre-financing of the issuance and/or purchase of securities by
firms. They hold their clients’ securities as collateral.

Due to the openness of the Dutch financial market, there are a lot of foreign
banks in the sample: no less than 62 out of the total of 135. Foreign banks are

7 According to Eurosystem guidelines a statistical coverage of at least 95% of the balance sheet
total of the banking sector was agreed upon. In the Dutch case this meant that around 60 banks no
longer needed to be included in the monetary statistics.
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relatively small, accounting for only 11% of the Dutch market.® These banks are
typically involved in wholesale banking. They neither lend to households nor do
they attract deposits from them. Among their depositors are many foreign firms.

Figure 2 shows that none of the separate quarterly observations counted more
than 110 banks, so it is clear that there are quite a number of banks entering and
leaving the sample within a relatively short period. Therefore, additional banks
were dropped for which the time series were too short to be included in the
econometric estimation. More specifically, 36 banks for which the available time
series were shorter than 12 quarters were deleted from the sample. After this se-
lection step the sample counted 99 banks. This sample will be used in the em-
pirical analysis.

3.2 Market Segmentation: Factor Analysis

As the majority of the banks in the sample are universal banks, which are more
or less involved in all segments of the market, a factor analysis can help to de-
termine to which market segment a bank belongs the most. Factor analysis aims
at finding a ‘common factor,” x,, which is an unobservable, hypothetical variable
that contributes to the variance of several (at least two) observed variables, y;.
The equation of the common factor model is (Mulaik (1972)):

q
Yi = kglxikbkj tey, ®)

where i denotes the observation. There are ¢ common factors in this equation,
which are conveniently assumed to be uncorrelated with each other. b,; is the
regression coefficient for predicting observed variable j using the kth common
factor. e,; are residuals and are defined to be uncorrelated both with each other
and with the common factors. In matrix notation it reads:

Y=XB+E. ©)

B is the factor pattern, which lends itself to interpretation of the meanings of the
common factors, as will become clear below.

Variables are chosen for their potential usefulness as proxy for banks’ suscep-
tibility to the credit channel. First, the list of variables starts with bank size, capi-
tal ratio and liquidity ratio, where the latter is split into its components: cash,
securities, and interbank deposits. Second, the set is extended with other varia-
bles, especially representing market segment orientation: loans to households,
loans to non-financial firms, loans with government guarantees, deposits of house-
holds, deposits of non-financial firms and deposits of foreigners, all scaled by

8 The balance sheet data of the foreign banks only relate to their activities in the Netherlands.
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total assets. The goal of factor analysis is to cluster variables into factors on the
basis of correlations among variables and factors. Variables that are strongly cor-
related are formed into a first factor with the condition that this factor is not
orthogonal to the second factor, and so on. To improve interpretation of the fac-
tor loadings that are obtained from the analysis, an orthogonal rotation is per-
formed to obtain a simple structure so that the rotated factors become uncorre-
lated. This standard procedure in factor analysis reduces the problem of having
too many variables loading on one factor or a variable showing significant load-
ing on more than one factor. An analysis of the ‘eigenvalues’ of the factors and
several significance tests help to decide on how many factors to retain. Conse-
quently, three factors have been retained in the analysis, together accounting for
95% of the common variance in the data. The resulting pattern of factor loadings
is presented in Table 1. Substantial factor loadings, conveniently set equal to or
higher than 0.13, are printed in bold letters for easier interpretation.

TABLE 1 — FACTOR PATTERN

Factor number Factor 1 Factor 2 Factor 3
Factor label Retail banks Foreign banks Wholesale banks
Size —0.009 —0.027 0.004
Capital/assets —0.027 —0.021 —0.006
Cash/assets 0.291 0.074 0.067
Interbank deposits/assets —0.080 0.081 —0.023
Securities/assets —0.006 —0.033 0.000
Loans to firms/assets —0.157 —0.009 0.992
Loans to households/assets 0.532 0.015 0.128
Secured loans/assets 0.059 —0.017 0.015
Deposits of households/assets 0.149 —0.043 0.038
Deposits of firms/assets 0.110 0.503 0.004
Deposits of foreigners/assets 0.054 0.435 —0.006
Cumulative proportion of 0.527 0.765 0.950

common variance

Number of banks = 99; Number of observations = 2519.

Loans to households show the highest positive loading on the first factor, while
loans to firms have a negative loading. The large positive loading of cash hold-
ings indicates that these types of banks carry a lot of cash for daily operations.
Households’ deposits also carry a significant loading in this factor. Since these
characteristics point towards banks being heavily involved in the retail market,
the first factor is labelled ‘Retail banks.” Deposits of firms and foreigners domi-
nate the second factor — i.e. the depositors are mostly foreign firms. Thus, the
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second factor is labelled ‘Foreign banks.” The third factor is dominated by loans
to firms and is labelled ‘Wholesale banks.’

The conclusion from this factor analysis is that three types of banks can be
distinguished: retail, foreign and wholesale banks. In section 4.2 this distinction
will be taken up when assessing monetary policy responses in different segments
of the banking market.

The question may arise whether it would not be more straightforward to mea-
sure market orientation by the original observable variables, on which the unob-
servable common factors have been based (e.g. loans to firms/assets, loans to
households/assets). The answer is that it may be more straightforward but not
more appropriate. First, it should be noted that the fact that the factor loading for
loans to firms in factor 3 is 0.99 (Table 1) does not mean that this variable is the
only contributing variable to that factor. Remember that the factor pattern has
been simplified optically by rotation in order to facilitate economic interpretation,
but this does not mean that the coefficients in the factor pattern matrix can be
interpreted simply as the weights of a linear relationship. Second, and more fun-
damental, the reason for using the factors is that they take account of the inter-
relationships between the different variables. For example, factor 1 shows that
retail banks do not only lend mainly to households but also hold relatively large
cash balances and attract relatively more households’ deposits. A one-dimensional
classification variable such as loans to households would imply throwing this in-
formation away. Third, a general advantage of factor analysis is that it defines
categories of banks that exclude each other. In other words, a bank with a high
value for factor 1 will not also have a high value for the other factors. This is an
advantage which the use of several one-dimensional classification variables (such
as liquidity and capitalisation) normally do not have, although in the case of loans
to households versus loans to firms this characteristic would also be present.

4 ESTIMATION AND RESULTS

In this section the results of the estimation of equation (7) are presented. Section
4.2 presents the results using the bank characteristic variables size, liquidity and
capitalisation as defined in section 2. In section 4.3 the model is re-estimated
with the alternative three bank characteristic variables derived from the factor
analysis in section 3.2. But first, section 4.1 discusses some econometric issues.

4.1 Econometrics

Due to the inclusion of a lagged dependent variable in equation (7), ordinary
least squares (OLS) estimation cannot be applied. Therefore, the generalised
method of moments (GMM) estimator suggested by Arellano and Bond (1991) is
used. This estimator yields more robust estimates, provided that the models are
not subject to serial correlation of order two and provided that the set of instru-
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ment variables that are used are valid, which is tested for with the Sargan test.
The Arellano-Bond estimator first-differences the equation in order to remove the
individual bank effects and produces an equation that is estimable by instrumen-
tal variables. Lagged levels of the dependent and predetermined variables and
differences of the strictly exogenous variables are used.

The instruments that are used, apart from the usual lags of the model varia-
bles, concern lagged values of the seasonal differences of the logs of the house
price, the average selling period for houses on sale, real consumption, and real
investment expenditure. This controls for the strong relationship between the
house and credit market developments during the 1990s in the Netherlands, which
resulted in a boom in house prices and a rapid growth of mortgage credit to
households.” The Sargan statistics indicate whether the instruments are valid. The
chosen maximum lag length L is four for the dependent variable and three for all
the other variables; more lags generated, on average, lower significance of the
variables.

All tables with estimates set out in the subsections 4.2 and 4.3 present long-
term coefficients, calculated from the sum of the coefficients of the three lags of
the explanatory variables divided by one minus the sum of the coefficients of the
four lags of the dependent variable. Corresponding p-values are given denoting
their levels of significance. Separate coefficients for all the lags of the variables
are not reported for reasons of space. In general, the first lags carry much weight.
Hence, the estimated time lags between the interest rate changes and the bank
lending responses are relatively short. This may partly be due to the fact that the
sample period is relatively short because of data restrictions and is, moreover,
characterised by some specific circumstances. During most of the period mon-
etary policy was loose, i.e. the short-term interest rate went down. In general it is
easier for banks to expand lending when interest rates are low than to cut lending
when monetary conditions are tight. Therefore, the presented evidence of a sig-
nificant response of lending to interest rate changes may entail some small sample
bias, as the interest rate changes during the sample period were mainly down-
ward. ' The number of observations and banks in the respective samples are also
given. These numbers are lower than the total number of banks in the original
sample, which was 99 (see section 3.1). The reason is that the panel data set is
unbalanced, since some banks have longer time series than others. Due to the
inclusion of lags and taking fourth-lag differences in the estimation, some banks
completely drop out of the sample. Moreover, the number of banks is even lower
when the model is estimated for subcategories of loans (for instance long-term

9 For more information on the link between the house and credit markets in the Netherlands, see
Nederlandsche Bank (1999, 2000a, 2000b), den Butter et al. (1977), Rouwendal and Alessie (2002).
10 Recent macroeconomic studies for the Netherlands point towards an asymmetric reaction of bank
lending to monetary contraction and expansion; see e.g. van Ees et al. (1999) and Kakes (2000, chap-
ter 7).
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loans, short-term loans). This is due to the fact that some banks do not have
these types of loans on their balance sheet and drop out of the sample.

The instruments are also in fourth-lag differences, where appropriate. The num-
ber of lags for the instruments were chosen on empirical grounds and set not too
high in order to preserve as many observations. The Sargan statistics indicate that
the instruments are valid, although there might be some ‘overfitting’ which, how-
ever, is not a serious problem. The AR1 and AR2 tests indicate that first-order
autocorrelation in the residuals is present, but that second-order autocorrelation is
not. The presence of first order autocorrelation does not imply that the estimates
are inconsistent. The presence of second order autocorrelation would imply in-
consistency, though. Further checks on higher order autocorrelation, not reported
here, were also negative. The tables below report estimates obtained using the
two-step GMM estimator proposed by Arellano and Bond (1991). It is known
that the two-step standard errors tend to be biased downward in small samples.
For this reason, the one-step results are generally recommended for inference on
the coefficients, although the two-step Sargan test is recommended for inference
on model specification. However, many coefficients tend to become insignificant
when using the one-step estimator, and for that reason the two-step estimation
results are reported.!!

4.2 Evidence of the Lending Channel by Size, Liquidity and Capitalisation of
Banks

The results of the estimation of equation (7) are presented in Table 2. The col-
umns denoted by ‘Size,” ‘Liquidity,” and ‘Capitalisation’ give the results of the
estimation of the equation including the three different bank-characteristic varia-
bles bank size, liquidity, and capitalisation, respectively. For comparison’s sake,
the first column also presents the results of the estimation without interacting with
any of the bank-characteristic variables.

The top panel of the table gives the long-term coefficients for total loans to
the private non-financial sector, which include 47% of total assets of all banks in
the sample. The coefficient of the interest rate is negative in all four cases, though
not significantly (at the 5% level) in the equation with liquidity and capitalisa-
tion. The coefficient for the interest rate is — 4.8 in the loan equation with size,
which means that an increase in the interest rate by one percentage point in the
long run leads to a decrease in the amount of loans by 4.8%. In the equation
without a bank characteristic variable the coefficient is smaller ( — 2.0) and in the
equation with liquidity and capitalisation it is insignificant, as already mentioned.
Turning to the coefficients of the interaction terms in the total loan equation, the
expected positive sign is found to be significant for capitalisation only. Hence,

11 The signs and relative magnitudes of the coefficients generally do not change much, so that the
two-step evidence presented here can be considered indicative.
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there is no equation for total loans where both the coefficient of the interest rate
and the coefficient of the interaction term are significant and have the signs that
are to be expected from the lending channel theory.

Further investigation reveals that in the case of the Netherlands it is important
to make a distinction between bank loans with and without government guaran-
tees when examining the lending channel of monetary policy. The government
gives guarantees on specific bank loans, among which mortgage loans to low-
income households are an important category. The government also acts as guar-
antor for loans to semi-state owned companies, such as hospitals. The second and
third panels in Table 2 present estimates for loans with and without government
guarantees, or in other words secured and unsecured bank debt. Secured debt ac-
counts for 10% of total assets of the banks in the sample, unsecured debt for
37%. There are some striking outcomes. First, a significantly negative interest
rate effect on lending is totally absent in the case of secured lending, while it is
present in all cases for unsecured lending except in the equation with capitalisa-
tion as the interaction variable. Hence, monetary policy tightening does not ap-
pear to have any negative effect on secured bank lending. A reason could be that
loans with guarantees get special treatment by banks. In fact, they earn a special
interest rate, which is generally lower than the market rate. This reflects the lower
credit risk on secured debt. Second, the expected positive coefficient of the inter-
action term is found to be significant for unsecured loans in all cases while for
secured lending the interaction term has the opposite sign and is, moreover, not
always significant. Third, the coefficients of the control variables (‘Real GDP’
and ‘Prices’), when significant, are of opposite signs for secured and unsecured
debt. For unsecured debt the coefficients have the intuitively expected positive
sign, while for secured debt the sign is negative. Hence, secured lending moves
counter to macroeconomic trends. The positive coefficients of real GDP are quite
large for unsecured lending. This probably reflects the extraordinary high credit
growth during the sample period, often exceeding the GDP growth rate.

All in all, these estimation results show that for the Netherlands it is highly
important to look at unsecured bank credit, i.e. loans without any government
guarantees, when investigating the lending channel of monetary policy. For un-
secured debt the results are in accordance with expectations: there is a negative
monetary policy effect on lending which is stronger for smaller, less liquid and
less capitalised banks. This is in line with the lending channel theory according
to which such banks are almost unable to attract non-deposit funds or use their
buffer of liquid assets to shield their loan portfolios from monetary policy tight-
ening.'? Therefore, in what follows the focus will remain on unsecured debt.

12 The results show that small banks are more susceptible to monetary policy shocks than large
banks. As several very large banks hold practically the whole market in the Netherlands, the macro-
economic impact of the lending channel may not be that great. This does not change the conclusion
that the lending channel is relevant for many banks.
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Table 3 goes into more detail by presenting the monetary policy effects on
unsecured bank lending by maturity and by sector. The control variables are not
reported here for reasons of space; their coefficients are qualitatively similar to
those given for unsecured loans in Table 2. The top panel shows the effects on
lending long-term and short-term'? and the bottom panel for lending to house-
holds and firms. Overall, going into this detail seems to lead to some loss of
statistical significance for a number of the monetary policy variables. However,
where the coefficients are statistically significant they still have the theoretically
expected signs, i.e. negative for the interest rate and positive for the interaction
term. Combinations of a significant and negative coefficient for these two varia-
bles are only found in two cases though (in the equation for unsecured long-term
loans with capitalisation and the equation for unsecured loans to non-financial
firms with liquidity).

4.3 The Influence of Market Orientation

In section 3.2 the factor analysis showed that the banks in the sample could be
split into three categories: retail banks, wholesale banks, and foreign banks. This
result will be used in this subsection to assess whether the bank lending re-
sponses to monetary shocks depend on which market segment banks are operat-
ing in. The factors derived from the factor analysis lend themselves to be used as
bank characteristic variables, to interact with the monetary policy variable.'* The
values of these factors measure the extent to which a particular bank can be char-
acterised exclusively as a retail bank, a foreign bank, or a wholesale bank.

It should be noted that the research question in this subsection is different com-
pared to the one of section 4.2. It is unlikely that the signs of the coefficients of
the three factors (that are the new interaction variables in the equation) can be
predicted a priori on the basis of the lending channel theory. For example, the
theory does not predict whether banks dealing with households cut down their
loan supply differently after monetary tightening than banks dealing with firms.
The research question posed here is just whether there is evidence that banks in
different market segments respond differently to monetary policy. This is an in-
teresting question because it gives insight into the distributional effects of mon-
etary policy over the different groups of bank borrowers (households and firms).
The control variables in the model should account for most of the differential
loan demand effects, so that this experiment may shed some light on the question
whether, for instance, monetary policy affects bank dependent households differ-
ently than it affects firms.

13 Short-term is defined as maturity up to two years, long-term two years and more.
14 The means of common factors over all observations are already zero by definition, so that nor-
malisation is not necessary.
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Table 4 presents the estimation results. The three columns represent the equa-
tions with the three respective factors as the bank characteristic variables. The
top panel presents the long-term coefficients for total unsecured loans, with splits
into long-term and short-term loans in the second panel and into households and
firms in the bottom panel. Looking at the coefficients of the interest rate, it ap-
pears that in general bank lending is affected negatively by monetary tightening.
However, the significance of the negative interest rate coefficient is consistently
higher for lending to firms than it is for lending to households. This indicates
that bank dependent households are affected less by monetary tightness than bank
dependent firms. However, the finding could partly reflect the special circum-
stances in which the market for mortgage credit found itself during the nineties.
There were special factors causing an extraordinary strong surge in mortgage
lending at the time, which possibly make it difficult to filter out any interest ef-
fects on lending to households. The values of the estimated coefficients for the
interaction terms in the equation for total loans are insignificant. They are only
significant for short-term and long-term loans when the interaction variable is fac-
tor 3, which stands for the extent to which a bank is a wholesale bank. The in-
teraction term is positive for short-term loans and negative for long-term loans.
This suggests that banks specialising in lending to firms cut their long-term lend-
ing by more and cut their short-term lending by less when monetary conditions
are tight.

5 CONCLUSION

This study presents empirical evidence on the lending channel in the Nether-
lands, using individual quarterly bank data. The analysis focuses on the differen-
tial response of the loan supply to monetary policy changes across several bank
categories. Two categorisation devices are used in this study: first, banks’ finan-
cial health (measured by size, liquidity, and capitalisation) and, second, banks’
market orientation (retail banking, wholesale banking, and foreign banking).

The estimates suggest that a lending channel is operative in the Netherlands.
However, it appears to be important to make a distinction between bank loans
with and without government guarantees. Particularly, there is strong evidence
that the lending channel is only operative for unsecured bank debt. The estima-
tion results show that monetary tightening does not have any negative effect on
secured bank lending. A reason could be that loans with guarantees get special
treatment by banks. For unsecured debt the results are in accordance with expec-
tations: there is a negative monetary policy effect on lending which is stronger
for smaller, less liquid, and less capitalised banks. This is in line with the lending
channel theory according to which such banks are unable to attract non-deposit
funds or use their buffer of liquid assets to shield their loan portfolios from mon-
etary policy tightening.
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A contribution of this study is that it gives evidence that the monetary policy
impact on bank lending also depends on the market segment in which a bank is
active. The evidence suggests that the lending channel is not affecting lending to
households as much as it is affecting lending to firms. This could partly reflect
the special circumstances in which the Dutch market for mortgage credit found
itself during the nineties.
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