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Bank capitaI ratios in the 1990s: 
cross-country evidence " 

GABE J. DE BONDT and HENRIETTE M. PRAST 

1. Introduction 

Economie theory has, paid a lot of attention to capitaI ratios, their 
impact on financial stability and their relation with risk, especially in 
the light of capital regulation. However, very little has been done 
empirically on the behaviour of banks, especially on the effects of the 
Basle Capital Aécord, which has been implemented gradually. This is 
largely due to the limited availability of data. A complicating factor in 
evaluating the effect of the Basel capital requirements is that countries 
do have different additional capitaI requirements supplementing the 
Basei Capital Accord. These may or may not be formally Iaid down 
and may or may not be bank-specific.Rather than investigating the 
effect of capitaI requirements on bank behaviour we shall therefore 
concentrate on a more modest questiono This study aims at assessing 
empirically the deter~nants of changes in bank capital ratios in the 
1990s. By applying a cross-country analysis we try to find out whe­
ther banks in different countries show similar behavioural patterns in 
this respect. This question is also important given the fact that one of 
the purposes of the Basle Capital Accord of 1988 was to create a level 
playing field for banks worldwide. The countries studied are the 
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Unit~d States (US) , the United Kingdom (UK) and four EMU­
countries, name1y Germany, France, Italy and the Netherlands. 

The paper is organised as follows. The next section addresses the 
theory with regard to capital behaviour by banks and briefIy surveys 
empirical studies in this area. It also looks at capital regulation and 
capitaI requirements and their purpose as formulated in the 1988 
CapitaI Accord by the Base1 Committee for Banking Supervision. Sec­
tion 3 presents an empirical mode1 of capitaI ratios. Section 4 de­
scribes the data and Section 5 discusses the empirical results. Condud­
ing remarks are given in Section 6. 

2. CapitaI ratios 

2.1. Banks' capitai behaviour in theory 

The solvency ratio of banks li es at the heart of many theoretical 
studies into bank behaviour. Thus, for example, it is argued that with 
more capitaI at stake, banks tend to exhibit less moral hazard. AIso, 
and in relation to this, the theory and practice of bank regulation has 
the risk-based capitaI ratio as its main focus. The outstanding cha­
racteristic of banks is that their balance sheets combine liabilities that 
can be withdrawn at any time (deposits), whereas many of their assets 
are non-marketable (corporate loans). This makes banks especially 
susceptible to changes in depositor confidence and implies that even 
solvent banks can go bankrupt if depositors become panic-stri­
cken (Freixas and Rochet 1997, Hebbìnk and Prast 1998). Maintaining 
sufficient solvency is ane way for banks to deal with this problem, as 
this may generate confidence in the banking sector as a whole. 
However, · according to the theory, as a result of asymmetric infor­
mation the market itself may not be able to generate a sufficient1y-safe 
banking sector. Bank owners have limited liability and tend therefore 
to take on too much risk. In the case of perfect information, market 
discipline would ensure that a bank that engages in riskier behaviour 
compensates its stockholders aI}d depositors with a higher rate of 
return (Rochet 1992). But small depositors are unable to monitor 
banks, and there is a free-rider problem in acquiring information. 

AIso, depo! 
monitor th 
by the regu 
It is impor 
tagious, the 
hold a pres 
assets in ti 
distribute a 
the bank fa 
may also le 
of deposito] 

It sho 
reqUlremen 
to-assets. A 
risky projec 
of both the 
is preventec 
liberate dec 
get capitaI; 
tory standa: 
ance sheet t 
latter is a fIl 
ampIe). In I 
cretion of t 
action taker 
factors. 

DiscrE 
whether or 
vanous wa} 
because it CI 

may of com 
degree of c, 
comes dose 
portfolio, sl 

1 This de 
miums, there 
amount, or p~ 
their bank. 



Bank capital ratios in the 19905: cross-country evidence 73 

AIso, deposit insurance may take away incentives for depositors to 
monitor their bank (Freixas and Rochet 1997V CapitaI requirements 
by the regulator are regarded as one of the solutions to this problem_ 
It is important to prevent bank panics, since they tend to be con­
tagious, the so-called systemic risk. CapitaI standards require banks to 
hold a prescribed amount of capitaI, usually in relation to the risky 
assets in the portfolio. They try to ensure that there is more to 
distribute among creditors and more to be lost for the shareholder if 
the bank fails, with safer behaviour as a hoped-for consequence. This 
may also lead to more confidence in the banking system on the part 
of depositors. 

It should be kept in mind that even in the absence of regulatory 
requirements, banks would choose to have a certain ratio of capital­
to-assets. Although bank shareholders may want the bank to take on 
risky projects in the hope of getting high returns, it is in the interest 
of both the shareholders and the bank management that bankruptcy 
is prevented. The bank's capitaI and its risk are subject not only to de­
liberate decision-making (banks moving in the direction of their tar­
get capitaI and target risk-adjusted rate of return or obeying regula­
tory standards) but also to shocks, that is to changes in the bank bal­
ance sheet that are outside the control of the bank. An example of the 
latter is a fluctuation in the value of loan collateral (real estate for ex­
ampIe) . In practice, a bank's capitaI ratio will thus be affected by dis­
cretion of the bank itself to reach its capitaI target, by discretionary 
action taken by the bank in response to regulation, and by exogenous 
factors. 

Discretionary measures by the bank to change its capitaI ratio, 
whether or not in response to regulatory prescriptions, may come in 
various ways. A bank that wishes to change its risk-based capitaI ratio 
because it comes dose to the target chosen by the bank itself - which 
may of course be affected by regulation (in practice most banks have a 
degree of capitalisation well above the minimum requirements) - or 
comes dose to the minimum regulatory standards, can reduce its asset 
portfolio, shift its asset portfolio away from the high-weight catego-

1 This depends on the design of the insurance. With fair deposit insurance pre­
miums, there is no moral hazard. If deposit insurance is limited to a maximum 
amount, or pays out only a fraction of deposits, depositors may want to monitor 
their bank. 
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ries and/ or raise equity capitaI by i'ssuing new shares.2 This is summed 
up in equation (1) 

(1) (C/RWA), = C' - (RWA/ A)' - A' 

with C = capital, RWA = risk-weighted assets, A = total assets and 
where I indicates a proportionate change. 

The ratio C/RWA can be regarded as the bank's own target 
capitaI ratio or, when capitaI requirements are binding, as the regula­
tory requirements. The variable R W A can be interpreted as that de­
fined by regulatory standards, or as chosen by the bank itself, for ex­
ampIe based on its internaI risk model. For reasons of data availabil­
ity, in our empirical analysis we will use for R W A the risk weighting 
implied by the Basle CapitaI accordo 

As equation (1) shows, if the capitalisation relative to risk­
weighted assets increases either in order to obey regulatory standards 
or because of the bank's own preferred risk/return profile, this can be 
done by increasing capital, by reducing the risky assets in proportion 
to total assets and by reducing total assets. 

As far as the change in the bank's risk profile is concerned, it is 
important to distinguish between changes in the direction of the 
bank's own capitaI target and chariges induced by regulatory require­
ments. In the latter case, banks may be forced to take on less risk than 
they would have chosen themselves. Depending on its shareholders' 
risk/ return appetite, the bank may react to capital requirements by 
choosing riskier projects, obeying the minimum solvency require­
ments by reducing the size of the risky portfolio (size effect) but not 
reducing (and maybe increasing) the riskiness of the bank by choosing 
riskier projects (reshuffling effect). This is because the bank offsets the 
forced lower risk (and expected return!) due to the solvency require­
ments by choosing very risky assets. The reduction of the risky port­
folio would be reflected, in equation (1), by a decline in RWA, but 
the move inside this category toward riskier projects cannot be meas­
ured directly. It is important to emphasize that our empirical results 
focus on the determinants of changes in capitaI ratios and not on the 
effects of regulation per se. 

2 Another possibility is to employ off-balance sheet activities (see below) . 
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Another way banks may react to regulatory policy is byincreas­
ing off-balance-sheet (OBS) activities. Standby letters of credit and 
loan commitments do not appear on the bank's balance sheet because 
at the time they are issued there is no financial transaction involved. 
However, as these activities involve promises to pay at some future 
time under certain conditions, they imply a risk to the bank. For this 
reason, regulatory capitaI standards incorporate the risk of OBS.3 

Finally, it could be argued that, in the absence of capitaI re­
quirements, banks would choose a solvency ratio above the minimum 
requirement, for example to signal their quality to the market. It 
could then even be the case that regulatory capital requirements re­
duce rather than raise actual capital ratios. Moreover, as the capitaI ra­
tio may decline because of factors beyond their control, it could be 
that banks choose to be 'on the safe side' by holding on to excess capi­
taI in order to prevent regulatory action. 

As, according to the theory, a bank's choice of capitaI and its re­
action to regulatory capitaI requirements depend on its taste for risk 
and return, empirical research into actual bank behaviour is needed. 
Before turning to a brief survey of existing empirical research in this 
area, we shall describe, in the next subsection, the capitaI require­
ments according to the Basle Capital Accord of 1988. This is done be­
cause the countries investigated have implemented the requirements 
and because many studies surveyed in Section 2.3. focus on the effects 
of these requirements on bank behaviour. 

2.2. The 1988 Basle CapitalAccord 

The capitaI adequacy requirements according to the Basle Agreement 
of 1988 imply that banks must have own funds (capital) of an amount 
at least equal to 8% of a weighted sum of its risky assets and its OBS 
activities.4 The purpose of the Accord was to promote financial 
stability in the wake of the Third W orld debt crisis. The standardiza-

3 Both the theoretical and empiricalliterature show ambiguous results as far as 
the effect of OBS activitities on bank's credit risk is concerned. Aggarwal, Jacques, 
and Rice (1999) find far the US that capital-constrained banks increase their use of 
stand-by letters of credit and loan commitments and that these activities increase 
credit risk, but they mention other research coming to different conclusions. 

4 An amendrnent to accommodate maket risk was introduced in 1996. 
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tion of capitaI requirements internationalIy created a level playing 
field for banks. The bank's assets and OBS activities are allocated into 
four different categories, according to their credit risk (default risk). 
The weighted asset portfolio for the application of the capitali asset 
ratio is computed according to the formula: 

(2) RWA = O' (category 1) + 0.2' (category 2) + 0.5 . 
(category 3) + 1.0 . (category 4) 

and the bank has to me et two capital requirements, namely: 

(3 a) stockholder equity capitaI (tier 1) = 0.04 . RW A 

and 

(3 b) stockholder capital + loan loss reserves + subordinated debt ~ 
0.08' RWAA 

where category 1 consists of assets with zero default risk (e.g. gov­
ernment securities), category 2 of assets with a low default risk (e.g. 
interbank deposits), category 3 of medium-risk assets (mortgage loans). 
and the remaining assets fall into category 4 (commercialloans). The 
OBS activities are also assigned to one of these categories, depending 
on their risk. The minimum requirements of the Basle Accord - 4% 
for tier 1 and 8% for total capitaI - are in practice for many banks not 
binding, i.e. most banks are more capitalised than is required. Some 
authors therefore argue that the requirements are ineffective. StilI, it 
could be that lower requirements would induce banks to hold less 
capitaI, i.e. it may be that banks apply a standard mark-up to the 
minimum requirements, for example for reputational considerations. 
Also, a bank can be officialIy classified as "welI-capitalised". The con­
dition is that it has a stockholder equity capitaI ratio of 6%, and a to­
tal capitaI ratio of 10%. Furthermore, it should be kept in mind that 
in some countries the Basle requirements are complemented with ad­
ditional regulatory standards. Thus in the UK, for example, a bank 
comes under closer scrutiny when its capitaI ratio falIs below a value 
that is higher than the Basle minimum (Ediz, Michael and Perraudin 
1998). And in addition to the Basle agreements, US banks face the re­
striction that total capital must be 3% of total unweighted assets 
(Haubrich and Wachtel1993). 

2.3. Bank capit, 
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2.3. Bank capital ratios: existing empirical research 

TheBasle Committee (1999a) surveys empirical studi es concentrating 
on the effects of the Basle Accord on bank behaviour in the US and 
Japan. The generaI conclusion is that, given the outcomes of these 
studies, it is difficult to assess how capitaI ratios have been affected by 
the 1988 Basle CapitaI Accord. 

We shall focus here on listing the explanatory variables used in 
studies analyzing changes in capitaI ratios. When studying determi­
nants of changes in risk-adjusted bank capital, a distinction should be 
made between changes beyond the control of the bank, and deliberate 
changes. Compliance with ,regulatory requirements is part of the lat­
ter category. 

Several empirical studies investigate the relationship between 
capitaI and risk-taking. Shrieves and D ahI (1992), Haubrich and 
Wachtel (1993) and Jacques and Nigro (1997) concentrate on US 
banks, whereas Ediz, Michael and Perraudin (1998) use UK bank data. 
Wagster(1999) studies banks in Canada,the US, the UK, Germany 
and J apan to verify the causes of what hé calls the credit crunch in the 
years 1989-92. A more generaI assessment of how banks' balance 
sheets evolved in the G-10 countries in the period following the Basle 
CapitaI Acco'rd is given in Groeneveld (1998). 
J Shrieves and Dahl (1992) explain changes in bank capitaI ratios 
and in portfolio risk by discretionary adjustment and exogenous ran­
dom shocks. The discretionary changes are thought of as reflecting 
(partial) adjustments to capitaI and risk targets. The unobservable tar­
gets are assumed to depend on bank size (reflecting access to capitaI 
markets), whether or not the bank is affiliated with a holding com­
pany (possibility of capitaI and risk being managed for the holding 
companyas a whole), bank income (higher income permits banks to 
use retained earnings) and actual changes in capital and risk (refIecting 
adjustment-to-targets behaviour). Shrieves and Dahl conclude that 
target capitaI is significantly affected by risk and vice versa: banks try 
to match increasing capitaI with higher risk exposure and vice versa. 
The relationship applies to both over- and undercapitalised banks, in­
dicating that if there is no regulatory need, bank risk-taking is self­
constrained (managerial risk aversion) . As in under-capitalised banks 
the speed of adjustment of capitaI was faster than that of overcapital­
ised banks, Shrieves and Dahl conclude that capital regulation was ef-
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fective. Target capitaI is significant1y affected by bank size (inverse re­
lationship) only for undercapitalised banks. This may be because large 
banks feelless pressure to increase capital when they are undercapital­
ised ('too big to be closed' effect). 

Aggarwal and Jacques (1998) use the mode1 developed by 
Shrieves and Dahl (1992) to assess the impact of the 'prompt correc­
tive action' provisions in the US. In December 1991 the FDICI (Fed­
eraI Deposit Insurance Company Improvement) Act was passed in the 
US Congress, with the purpose of reducing moral hazard by banks, as 
a reaction to the bank crises in the 1980s. Introduction of prompt 
corrective action can be regaided as an intensification of the regula­
tor's monitoring effort. The provision enables the regulator to restrict 
activities of a bank when its capitaI ratio declines. The restrictions in­
clude limits on asset growth, on transactions with affiliated banks and 
even on interest paid on deposits (this in order to prevent 'gambling 
for resurrection' strategies) . The dataset used by Aggarwal andJacques 
includes over 2500 banks (FDIC-insured), for the years 1990-93. To 
the explanatory variables used by Shrieves and Dahl they add dum­
mies for whether or not the bank is adequately capitalised, this in or­
der to · reflc:;ct the potential pressure of prompt corrective action on 
bank behaviour. Aggarwal and J acques conclude that the prompt cor­
rective action pressure positive1y and significantly affected capitaI ra­
tios in both adequate1y capitalised and under-capitalised banks, with a 
faster speed of adjustment in undercapitalised banks. Thus, their con­
clusion is similar to that of Shrieves and Dahl in the sense that regula­
tory policy is shown to affect bank behaviour with regard to the capi­
taI ratio. 

Haubrich and Wachtel (1993) study bank portfolios in the US in 
the period 1973-93. They show that there was a portfolio shift by US 
banks toward government securities after 1989. That this shift has 
taken piace is without doubt. Haubrich and Wachtel investigate the 
determinants of this shift, and whether it can be attributed part1y to a 
reaction to regulatory incentives. The alternative would be that it was 
a flight to quality in reaction to the large loan losses in the 1980s (that 
were, by the way, the trigger to the new regulatory policy) and/or 
caused by a reduction in loan demand because of the business cycle 
slowdown in the period under consideration. FinalIy, it might have 
been because of an increase in the return on government securities 
thanks to a large supply and thus low price. Haubrich and Wachte1 
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conclude that the shift has been the result of a reaction to the risk­
based capital regulation in force since 1990. This conclusion is sup­
ported by the result that banks that exhibited the largest shift toward 
government securities were those with the lowest capital-assets ratios 
at the time the new capital adequacy requirements were introduced. 
The outcome gives some support to the credit crunch hypothesis: 
commerciaI bank credit is reduced in favour of government securities. 

Wagster (1999) studies bank behaviour in Canada, the UK, the 
US, Germany and J apan to assess the determinants of what he calls 
the 1989-92 US credit crunch. Thus, his aim is not to compare bank 
behaviour in different countries per se. Rather, he uses the data for 
the countries other than the US to allow him to ruscard some hy­
potheses about US bank behaviour. He studies four, not mutually ex­
clusive, hypotheses, namely z) that the credit crunch was a voluntary 
action by banks aimed at reducing risk, il) that more monitoring by 
the US supervisor encouraged banks to replace high-risk loans by 
government securities, iil) that it was the Basle CapitaI accord induc­
ing this reallocation toward assets with a low risk-weight, and finally 
iv) that US regulation in the form of an unweighted capitaI ratio was 
behind this .reallocation, Comparing thebehaviour of banks in the US 
with that by banks in countries not facing typical US restrictions con­
tributes to determining which of these hypotheses can be discarded. 
Wagster uses data for the years 1986-92 for 52 banks in the five coun­
tries, selected on, among other criteria, the availability of balance 
sheet data. His cross-country comparison suggests that increased 
monitoring, hypothesis il), is the most likely explanation for the port­
folio changes of US banks. 

Ediz, Michael and Perraudin study balance sheet and income 
data for 94 banks in the UK in the years 1989-94. Their purpose is to 
assess the effect of capitaI regulation (Basle CapitaI Accord adequacy 
rules supplemented by UK-specific regulation) on capitaI ratios of UK 
banks. They use confidential supervisory data and find that, when the 
capitaI ratio of ba.11.ks (total capitaI to risk-weighted assets) in the UK 
approaches its trigger value (the minitnum value required by the su­
pervisor), banks increase their capital ratio in the following quarter. · 
The relationship is not linear, however, implying accorrung to Ediz, 
Michael and Perraudin that banks change theit behaviour when they 
get close to the 'danger zone'. The ratio of very risky (100% 
weighted) assets to total RWA does respond only slightly to changes 
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in the capital ratio. According to Ediz, Michael and Pemiudin this 
implies that there is no evidence that UK banks increase risk-taking in 
order to make up for the Iower risk forced upon them by the sol­
vency requirements. Ediz, Michael and Perraudin conclude for the 
UK, that the increase in capital ratio of banks in the 'danger zone' is 
Iikely to come from an increase in narrow capital (change in funding). 
Evidence for this conclusion is provided by multivariate regression 
anaIysis designed to expIain changes in the capital ratio. As it can be 
assumed that banks have internaI capitaI targets, the anaIysis should 
be directed at finding out whether the observed bank behaviour can 
be attributed not onIy to this internal target, but at Ieast partIy to the 
reguiatory pressure. The bank's internaI targetis approached by net 
interest and fee income and the ratio of very risky over totai risky as­
sets (reflecting the bank's risk exposure), deposits in reiation to RWA 
(reflecting the bank's fragiIity on the liability side, i.e. its vulnerability 
for bank runs), profit and 10ss and provisions as a fraction of RWA (a 
measure of the bank's financiai health). OBS activities are introduced 
because they increase the bank's Iiquidity and thus decrease the vul­
nerabiIity to bank runs. T o reflect the pressure from the threat that 
the supervisor can take action as soon as the bank falls below the trig­
ger value, a dummy is added for banks whose trigger values have been 
increased Iately by the supervisor, and one for banks whose ratio 
comes close to the reguiatory minimum. The results indicate that the 
capitaI requirements significantIy affect the capitaI ratio. The other 
variabies do no.t have a significant effect, with the exception of the 
OBS activities, they increase capitaI, a result the authors do not com­
ment ono The ratio of very risky assets to total risky assets is not sig­
nificantIy affected by the reguiation, whereas tier 1 capital and, to a 
Iesser extent, tier 2 capitaI are increased, indicating according to Ediz, 
Michael and Perraudin that banks respond to reguiatory pressures by 
an increase in narrow capitalo 

Groeneveid (1998) describes the development of capitaI ratios of 
European banks in the period 1990-97. Be concludes that at first sight 
it seems that, at Ieast for continental Europe, capital restrictions are 
not binding. However, he also mentions results from surveys among 
European bankers indicating that capitaI reguiations are important 
driving forces in the behaviour of banks. 
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2.4. Conclusion 

The purpose of this secuon is to indicate what factors may influence 
(risk-weighted) bank capitaI ratios according to the theory, and to 
give an impression of which determinants haye been included in 
empiricai studies anaIyzing the behaviour of banks with respect to 
their capitai ratio. A generaI conclusion may be that bank capitai is 
affected both by internaI targets, by regulatory requirements and by 
shocks that are outside the controi of banks. In the remainder of this 
paper we present the results of our own empiricai anaIysis of the 
determinants of risk-weighted capitai ratios, and interpret our results 
against the background of this section. 

3. Empirical model of bank capitaI ratios 

The former section has reviewed what banking theory considers as 
determinants of bank capitaI augmentations and has Iooked at the 
determinants that show up in empirical studies. This section examines 
how the risk-adjusted capitai ratios (RACR) of the Basle Committee 
have developed in the 1990s and which factors pIay a key role in this 
respect. We address this issue from a cross-country perspective to find 
out whether banks in different countries show similar behaviour 
patterns in this respect. The countries anaIysed are the EMU 
countries Germany, France, ItaIy and the Netherlands and the AngIo­
Saxon economies of the UK and the USo 

As shown in equation (1) in Section 2.1., an increase in the risk­
adjusted capitaI ratio (RACR) can be decomposed into an increase in 
capitaI, a reduction in risky assets relative to totai assets and a de cline 
in totai assets. Even more simpIy, changes in the RACR are caused by 
changes in capitai, the numerator effect, and by changes in the R W A, 
the denominator effect. The numerator and denominator are, how­
ever, determined by a wide spectrum of factors. The importance of 
potentiai determinants of RACR is, given the sometimes-ainbiguous 
effects according to the theoretical Iiterature as described in the for­
mer section, s~rely a matter of empirical research. The equation we 
shall use to address this issue is as follows. 
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(4) 8RACRit = ai + ~lXit-l + ~2Xt + ~3t + ~4capitalization 
dummYt_l + Cit 

The RACR anaIysed are the tier 1 ratio arid the total capitaI 
adequacy ratio, as described in more detail in Section 2.2. We assume 
the unobservable bank-specific effects, ai' are fixed and capture all fac­
tors not taken into account explicitly, such as management philoso­
phy and autonomous changes in risk-aversion and capitaI preferences, 
etc. The explanatory variables are divided ' into factors àt the bank 
level, X it, at the banking industry level including a time trend, X t and 
t, and a capitalisation dummy. Because of endogeneity problems the 
bank-specific variables and the dummy variable are lagged one periodo 
The explanatory variables, their definitions and economie rationaIe 
are summarised in T able 1. 

The first bank-specific characteristic focuses on changes in capi­
taI, mainly determined by its cost. The cost of capitaI is captured by 
the return on average equity (see Table 1). The theory says that the 
higher the cost of core capitaI, equity, the more expensive capitaI 
augmentation and, ceteris paribus, the lower the RACR. The next two 
bank-specific variables focus on the riskiness of bank assets, namely 
on-balance-sheet and OBS riskiness. Both variables influence the 
RWA certainly, but banks may also react to changes in the risk pro­
file by changing their capitaI. The loan ratio, defined as loans divided 
by total assets, takes into account the most important risky bank as­
sets. An increase in the loan ratio implies a higher risk profile of the 
bank balance sheet and therefore a rise in RWA and, with unchanged 
bank capitaI, RACR will decline. The RACR rises, however, if bank 
managers increase bank capitaI more than strictly necessary according 
to the Basle Accord weighting scheme. In other words, a positive rela­
tionship between the RACR and the loan ratio implies that bank 
managers estimate the credit and interest rate risk of the bank portfo­
lio higher than according to the Basle Committee standards. In addi­
tion, banks are involved in OBS activities for which the same argu­
ments apply as for the most important bank asset, loans. An increase 
in the OBS ratio implies a rise in RWA and therefore,.given capital, a 
de cline in RACR. When, however, OBS are inadequately incorpo­
rated in the risk-adjusted Basle capitaI ratios, an increase in OBS risk 
leads to a rise in capitaI such that the RACR ratio increases. The 
fourth and final bank-specific variable considered is asset growth, that 
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is the percentage change in the balance sheet totai. We take thisvari­
able into account to investigate in which direction the growth of on­
balance-sheet activities, in contrast to the former bank-specific vari­
able that measures the growth of OBS activities relative to on-balance­
sheet activities, changes RACRo Balance sheet growth implies an in­
crease in R W A and, ceteris paribus, a de cline in the RACR, but as­
s·et growth may, just as the two proxies of bank risk, also change bank 
capitaI. Both a capital augmentation and deterioration are possibleo 

TABLE 1 

EMPIRlCAL MODEL V ARIABLES 

Variable Definition Economie rationale 

Cost of capitaI ~etincorne/average Cost of capitai t ~ capitaI l => RACR l 
equityo 100 

Loan racio Loansltotal assets . 100 Loan ratio t => RW A t => RACR l 
Loan ratio t => credit risk T => inadequacy Basle-
weights t => RACR T 

OBS ratio OBS iternsltotal assets . OBS ratio T => RWA T => RACR l 
100 OBS ratio t => OBS risk t => T ~ inadequacy 

Basle-weights T ~ RACR t 
Asset growth Total asset growth in % Asset growth T ~ RWA T => RACR l 

Asset growth T => capitaI T I l => capitaI ratio 
t/l 

Bank sentirnent Bank share index minus Bank sentirnent T => relative conditions in bank-
total rnarket index in % ing sector t => RACR T 

Trend Linear trend, 1 in 1990 Trend t => banking cornpetition t => overcapi-
talisation l => RACR l 

Durnrny 1 if RACR < rnedian, O Durnrny capitalisation t => undercapitalization t 
capitalisation otherwise => pressure to fill capitaI gap t => RACR t 

N ot only market forces at the bank level, but also conditions at 
the banking industry level may influence capitaI ratioso Of course 
rriany developments within the banking industry, for example, inter­
est rate movements, the stance of monetary policy and the business 
cycle may have an impact on bank capitaI behaviour and are also 
(partially) reflected in bank-specific variables such as the cost of capi­
taL The banking industry variable included in our empirical analysis 
reflects bank sentiment, measured by the stock market performance 
of banks relative to the performance of the total stock market indexo 
If the bank sentiment increases due to favourable cohditions in the 
banking sector, one may expect that during these good times the 
RACR will increaseo Another relevant development in the banking 
industry is the increasing competition that for~es banks to use their 

, - ----- ---' 
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capitaI more efficientiy, leading to a decrease in RACR. This effect is 
captured by a linear time trend. 

The seventh and last factor taken into account is that bank capi­
taI is regulated and therefore one may suspect that banks that are rela­
tively undercapitalised will make more effort, forced by the regulator 
or voluntarily, to increase their capitaI. This effect is taken into ac­
count by a capitalisation dummy, which is 1 if the RACR is less than 
the 'normal' level in the banking sector, proxied by the overall me­
dian, and O otherwise. The use of the median as the threshold value is 
somewhat arbitrary, but unfortunately there is no information about 
the threshold values used by the banks themselves or the national 
regulators and the Basle Committee threshold values of 4% and 8% 
are seldom binding. 

4. Data 

Bank-specific data are obtained fram BankScope, a database of ac­
count figures on an annual basis maintained by Fitch IBCA and 
Bureau van Dijk, a major rating agency and a publisher of financial 
databases on CD-ROM, respectively. If both consolidated and uncon­
solidated account data are available, consolidated figures are used be­
cause we want to study the capitaI behaviour of the parent company. 
Movements within a year are not analysed, because data with a higher 
frequency are not available for most banks in our sample. The main 
advantage of examining annual data is the focus on long-term tenden­
cies in bank capital instead of short-run fluctuations in capitaI ratios. 
In other words, by using annual data we capture more discretionary 
than autonomous behaviour. 

For each country separately, an unbalanced panel data set is 
constructed, cOnsisting of individuaI commercial bank data for the 
years 1990-97. The main benefit of considering commerciaI banks at a 
country level is that they face more or less the same accounting stan­
dards and national regulatory conditions. As mentioned in the intro­
duction, countries have implemented capitaI restrictions that are sup­
plementary to the Basle accord. We analysed commercial banks, be-
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cause capitaI behaviour may depend on the type of bank activities, 
and commerciaI banks are the most common bank type in Europe 
and the USo Banks that did not report both the tier 1 ratio and the to­
tal capitaI adequacy ratio for three consecutive years are omitted from 
the data set. AIso, capitaI ratios above 50% are deleted from the sam­
pIe. Moreover, mergers and acquisitions in the 1990s unbalance our pa­
nel. Banks that disappeared through mergers or take-overs, however, 
remain part of the sample, because their assets and liabilities appear 
on the balance sheet of the acquiring bank. The sample period starts 
in 1990 and ends in 1997. 

T able 2 lists the median of the tier 1 ratio and total capitaI ade­
quacy ratio across the years 1990-97. For alI countries the median of 
the RACR is far above the minimum required level of 4 and 8%, re­
spectively. The median of the tier 1 ratio varies between 5 and 6% in 
Germany and France, between 5 and 8% in Italy and the Netherlands 
and between 5 and 10% in the UK and the USo The median of the to­

tal capitaI adequacy ratio varies between 9 and 12%, with the excep- . 
tion of the UK where the median is 14%. The total number of banks 
and observations in our sample varies between a minimum of 8 banks 
and 38 observations for the Netherlands and a maximum of 448 banks 
and 2381 observations for the USo The German sample contains 12 
banks with a total of 67 observations, while for France, haly and the 
UK about 18 banks and 100 observations are analysed. Looking at the 
distribution across years, it becomes clear that capital ratios are not 
constant over time. Moreover, it is striking that in the early 1990s 
only a few banks reported both capitaI ratios. This is due to the fact 
that industrialised countries adopted risk-based capitaI standards in 
1988, but these standards were implemented only gradually in the 
1990s, taking full effect in 1993. Although the median in the early 
1990s is a little bit lower than the overall median, there is no clear 
movement of the median of the capital ratios over time. Most striking 
is the improvement in the capital ratios in 1994 in alI countries, ex­
cept the USo 

Table 3 presents the median of the bank-specific model vari­
ables. The capitaI ratios are as described above. The median of the 
cost of capital is low in Germany, France and Italy compared to the 
Netherlands, the UK and the USo In the first group of countries the 
rate of return on equity is 7% and in the Netherlands and the Anglo­
Saxon countries is over 10%. In the US the median of the return on 
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average equity is 15%, in line with a comparatively large return on 
equity of non-financial firms. The cross-country differences are per­
haps related to differences in riskiness. The riskiness of a bank's loan 
portfolio can be proxied by its interest income as a fraction of its as­
sets: high-risk projects can be expected to pay high interest rates on 
their loans. However, deHaan and Prast (1999) show that interest 
rates in continental Europe are lower than those in the US for firms 
with the same rating. A possible explanation is that banks in Europe 
are less efficient because of a lack in transparency and competition. 

TABLE2 

MEDIAN TIER 1 AND TOTAL CAPIT AL RA TIO ACROSS YEARS 

Year GE FR IT NL UK US 

Tier 1 ratio 

1990 5.9 (4) 4.4 (8) 7.8 (4) - - 5.5 (8) 5.1 (2) 

1991 6.0 (7) 4.7 (10) 6.9 (7) - - 8.6 (12) 7.8 (88) 

1992 5.4 (7) 5.0 (11) 6.9 (10) 6.0 (3) 7.4 (13) 9.5 (224) 

1993 5.7 (9) 5.2 (13) 6.7 (12) 6.9 (5) 7.7 (14) 10.0 (328) 

1994 6.0 (10) 5.7 (13) 7.7 (15) 7.9 (8) 10.6 (17) 10.0 (409) 

1995 5.9 (11) 6.1 (16) 9.1 (17) 8.8 (8) 10.0 (19) 10.4 (445) 

1996 5.5 (11) 5.9 (16) 9.3 (15) 7.9 (8) 10.4 (18) 10.2 (445) 

1997 5.9 (8) 5.9 (13) 7.4 (13) 8.1 (6) 9.3 (17) 10.1 (440) 

"1990-97 5.7 (67) 5.4 (1~0) 7.6 (93) 7.9 (38) 9.6 (118) 10.1 (2381) 

Total capital ratio 

1990 9.1 (4) 8.0 (8) 9.6 (4) - - 10.3 (8) 8.4 (2) 

1991 8.8 (7) 8.7 (10) 9.0 (7) - - 12.0 (12) 9.6 (88) 

1992 9.3 (7) 8.7 (11) 9.2 (10) 10.3 (3) 12.0 (13) 11.4 (224) 

1993 9.1 (9) 9.0 (13) 9.7 (12) 11.2 (5) 13.1 (14) 11.9 (328) 

1994 9.6 (10) 9.8 (13) 10.5 (15) 12.8 (8)- 14.4 (17) 11.8 (409) 

1995 9.4 (11) 9.7 (16) 11.0 (17) 12.5 (8) 15.0 (19) 12.1 (445) 

1996 9.4 (11) 9.9 (16) 10.2 (15) 12.4 (8) 15.4 (18) 11.9 (445) 

1997 9.9 (8) 10.4 (13) 10.2 (13) 10.8 (6) 14.2 (17) 11.8 (440) 

1990-97 9.4 (67) 9.2 (100) 10.1 (93) 11.3 (38) 14.2 (118) 11.8 (2381) 

Number 12 17 17 8 19 448 
ofbanks 

Explanatory note: number of observations in parentheses. 
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TABLE3 

MEDIAN BANK.-SPECIFIC MODEL VARIABLES 

GE FR IT NL UK . US 

Tier 1 ratio 5.7 5.4 7.6 7.9 9.6 10.1 
Total capitaI adequacy ratio 9.4 9.2 10.1 11.3 14.2 11.8 
Cost of capitaI 7.08 6.78 6.60 10.08 11.13 15.17 
Loan ratio 62.4 47.9 48 .0 63.7 52.7 62.8 
OBS ratio 13.9 31.1 13.7 11.4 18.4 24.9 
Asset growth 11.1 3.5 6.5 8.9 8.3 6.0 

The introduction of the euro can be expected to change this. 
The cross-country differences in the rate of return on equity are most 
probably related to the riskiness of the bank portfolios. Loans ac­
count for 50% of total assets in France, Italy and the UK and for 60% 
in the other countries considered. The median of OBS items is about 
10% of total assets Ìn Germany, Italy and the Netherlands, about 20% 
in the UK and the US and 30% in France. The relatively large figures 
for the UK and the US are as expected; perhaps more surprising is the 
large figure for France, indicating that banks in France are compara­
tively active on the OBS market.5 

Figure 1 plots the stock market performance of banks relative to 
the total stock market to provide more information on bank senti­
mento The most striking observation of Figure 1 is that bank share 
prices in the UK performed much better than the shares of alI sectors 
after 1993. In Germany, France and Italy the return on bank stocks 
underperforms, while in the Netherlands and the US the outperfor­
mance is substantial but modest compared to that in the UK. Another 
observation from the figure is that fluctuations in the bank share in­
dex are larger than in the total stock market index, in particular in 
(again) the Netherlands, the UK and the US. This suggests that in 
these countries the sensitivity of bank stock prices to movements in 
the stock market as a whole (the so-called beta) is considerably larger 
than 1. This circumstantial evidence of the riskiness of the commer­
ciaI banking industry in the Netherlands, the UK and the US, to­
gether with the high rate of return on equity as shown in Table 3, 
support the hypothesis that banks that are engaged in riskier activities 
are compensated with a higher · return due to market discipline. 

5 See chapter 3 in de Bondt (2000) for more details about OBS diffusion in 
Europe. 
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FIGURE 1 

STOCKMARKET PERFORMANCE BANKS AND TOTAL MARKET 
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Moreover, the high riskiness of commerciaI bank activities in the 
Netherlands, the UK and the US together with their high total capitai 
adequacy ratios suggest that the riskiness is inadequately captured by 
the Basle Committee risk weights. 

5. Empirical results 

5.1. Tier 1 ratio 

Table 4 shows the estimation results of equation (4) with the change 
in the tier 1 ratio as dependent variable and with bank-specific 
constants. The model equation explains about 90% of the variation in 
the change in the tier 1 ratio. The standard error of regression (SE) 
varies between 0.6 percentage points in Germany to 2.2 percentage 
points in the UK. Based on the SE it seems to be the case that for 
France ~d the Anglo-Saxon countries the tier 1 ratio of commerciaI 
banks is comparatively difficult to explain using the factors included 
in our regression equation (equation 4). 

In all countries two or more bank-specific factors significantly 
explain bank capitai behaviour.6 The impact of the cost of capitaI on 
the tier 1 ratio is significantly negative in aIl countries other than 
Germany and France: an increase in the cost of capitallowers capitaI 
itself. In Germany, however, the tier 1 ratio rises significantly follow­
ing an increase in the return on average equity. This result suggests 
that, in Germany, banks use net income partiaIly to augment the tier 
1 capitaI, because the return on equity is not only a proxy for the cost 
of capitaI but also for bank profitability, and retained earnings can be 
used for capitaI augmentation. Additional regressions for Germany, 
not shown here, with profitability as an additional explanatory vari­
able, show an insignificant effect of the cost of capitaI. The loan ratio 
has a significant positive impact on the change in the tier 1 ratio in 
the US. In the US an increase in the loan ratio with 1 percentage 
point results in a 0.02 percentage point increase of the tier 1 ratio. 
This may imply that in the US the risk-weights of the Basle Capitai 

6 Throughout the paper significance refers to a significance level of 5%, unless 
stated otherwise. 
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Accord are viewed by the banks themselves or the national regulators 
as being inadequate, since US banks raise the tier 1 ratio when the 
loan ratio increases. This could be explained by the fact that the Basle 
Committee requirements ignore interest-rate risk. · In this sense, the 
capitai behaviour could reflect managerial philosophy and attitude 
toward risk. Note, also, the additionaI capitaI requirements in force in 
the US that wementioned earlier in the paper (see section 2.2.). In aIl 
countries except the Netherlands and the US, an increase in OBS ac­
tivities relative to on-baIance-sheet activities result in an increase in 
the tier 1 ratio. This suggests, again, that - this time in the eyes of the 
managers of European banks - the risks of O~S products be ineffi­
ciently taken into account in the tier 1 ratio. In contrast, in the US an 
increase in OBS activities results in a reduction in the tier 1 ratio due 
to an increase in RWA. Perhaps this finding for the US is due to the 
fact that the OBS market is comparatively well developed. The active 
use of OBS products by US banks leads to an increase in RW A. The 
impact of the last bank-specific variable considered, asset growth, on 
the tier 1 ratio is positive in Europe, but negative in the US. In 
Europe, in particular in France, the Netherlands and the UK, fast­
growing banks improve their tier 1 capitai, resulting in an increase in 
the tier 1 ratio, while in the US the negative impact of an increase in 
R W A dominates, leading to a deterioration in the tier 1 ratio. 

In aH countries except the Netherlands, developments in the 
banking industry do help in explaining the change in the tier 1 ratio. 
The irrelevance of factors at the banking industry level in the N ether­
lands is probably due to the few observations for this country. In 
Germany, France and the US, an optimistic sentiment in the banking 
sector relative to the other sectors in the economy is significantly ac­
companied by a rise in the tier 1 ratio. In these countries banks use 
the 'good' times to improve their capitalisation. In contrast, for the 
UK we found a negative relationship between bank sentiment and the 
tier 1 ratio. Given the solid capitai position in the UK, it could be the 
case that banks in the UK use the 'good' times to reduce their capitaI 
or, more likely, tend to lend to a more risky class of borrowers dur­
ing 'good' times, both resulting in a de cline in the tier 1 ratio. This 
excessive optimism on risk-taking is perhaps, as mentioned before, 
another explanation of the extreme outperformance of the bank share 
index compared to the total stock market index in the UK (see Figure 
1). In aIl countries except France and the Netherlands, there is a sig-
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nificant negative trend. The smallest decline was in the UK, where the 
ratio has fallen by 0.1 percentage point a year, the highest in Italy, 
with a yearly de cline of 0.4 percentage point. This downward trend 
can be attributed to the growing competition in the banking industry. 
The Anglo-Saxon countries are well known to have market-based fi­
nancial systems with strong competition that in recent years, as the 
estimates suggest, has become even stronger, while Germany and !taly 
are known as bank-based systems where competition intensified only 
recently. 

Finally, in alI countries there is a positive relationship between 
the capitalisation dummy and the change in the tier 1 ratio. Based on 
our data it is, however, unclear whether this is forced by the (in­
ter)national regulators or a voluntarily decision. In the US this effect 
is at least twice as large as in the other countries: a tier 1 ratio below 
the 'normal' leve l in the banking industry results after one year in a 
rise by 2 percentage points. 

5.2. Totai capitai adequacy ratio 

The estimates of equation (4) with the change in the total capitaI 
adequacy ratio as dependent variable and with bank-specific constants 
are presented in Table 5. Again, the model fits the data pretty well: in 
all countries more than 90% of the variation of the change in the 
capitaI adeqùacy ratio is explained. Adjusted for degrees of freedom 
the R2 is relatively low in the Netherlands, which is due to the low 
number of observations. The SE is relatively small in Germany and 
France and large in the Anglo-Saxon countries. In alI countries bank­
specific variables, factors at the banking industry level and the capi­
talisation dummy contribute to the explanatory power of the model. 

The cost of capitaI plays an important role in the Anglo-Saxon 
countries. The higher the rate of return on equity, the lower the capi­
taI adequacy ratio in the UK and the US. This result implies that the 
growing importance of shareholder value for continental Europ~ 
could lead to lower capitaI ratios. The capitaI ad~quacy ratio increases 
in France and the US when the share of loans increases in their banks' 
portfolio, indicating that the existing Basle Committee risk-weights 
are perceived as inadequate, something which may be explained by 
managerial risk aversion, possibly related to interest-rate risk. In alI 
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countries except the Netherlands and the US, an increase in the OBS 
ratio results in a rise in the total capital adequacy ratio. In these coun- . 
tries OBS products are, on balance, viewed as increasing bank risk 
more than according to the Basle Committee risk weighting standards 
and therefore create a need to increase the total capitaI adequacy ratio. 
In the Netherlands and the US, however, the impact of the increase of 
RWA dominates, causing the total capitaI adequacy ratio declines. 
Just as with the estimation results for the tier 1 ratio, fast-growing 
banks increase their total capitaI ratio's in Europe and decrease thenÌ 
in the US. This growth effect is significant in alI cases. 

Factors at the banking industry level play a significant role, too, 
in explaining the change in the total capitaI adequacy ratio. Bank sen­
timent has a significant positive impact on the total capital adequacy 
ratio in Germany, France and the US and a negative ~ne in the UK. 
In Germany, ltaIy and the US there is a significant negative trend in 
the capital ratio. 

The capitalisation dummy increases the capitaI ratio signifi­
cantly in all countries: a shortfall of tier 1 and 2 capitaI is restored the 
next periodo This effect is modest in France (0.5), Iarge in the Nether­
Iands and the Anglo-Saxon countries (about 2) and in between in 
Germany and ltaly. 

TABLE5 

ESTIMATION RESULTS CHANGE IN TOTAL CAPITAL ADEQUACY RA TIO 

GE FR IT NL UK US 

Cost of capitai -0.001 . -0.001 -0.029 -0.096 -0.085 >1->1-'1- -0.021 '1->1->1-

(0.03) (0.22) (1.29) (0.58) (10.07) (15.06) 
Loan ratio 0.075 " 0.078 >},!-'I- 0.059 -0.059 -0.008 0.022 '!->}'I-

(1.72) (3.97) (1.38) (0.43) (0.49) (19.21) 
OBS ratio 0.050 >!->!->I- 0.024 0.038 -0.257 '.'.'. 0.034 ,!->hl- -0.004 >}'lo>!-

(4.10) (1.56) (1.13) (4.29) (4.89) (7.63) 
Asset growth 0.027 >!->!- 0.061 >!->!->I- 0.036 >!->!->} 0.019 >!->!- 0.007 'hl- -0.001 >}>!-' .. 

(2.40) (10.25) (3.20) (3 .02) (2.35) (7.69) 
Bank sentiment 0.016 '.'.'. 0.003 ,!->I- -0.010 '. 0.020 -0.006 >!-'I- 0.025 >!->}>r 

(4.27) (ilO) (1.71) (0.73) (2.23) (37.99) 
Trend -0.206 '.'.'. 0.062 -0.483 ,!->} 0.623 " -0.046 -0.273 ,!->}>!-

(3.51) (1.62) (2.44) (1.80) (1.21) .(53.23) 
Capitalisation 
dummy 0.932 >!->} lI- 0.511 >}>}>!- 1.573 >!-,!-,I- 2.042 >!->!->I- 2.318 >!->!->!- 1.821 >!->!-'r 

(5.09) (4.90) (5.97) (3.95) (16.60) (145.79) 

R2 0.972 0.984 0.965 0.910 0.989 0.999 
R2 adjusted 0.956 0.977 0.936 0.795 0.985 0.999 
SE 0.921 1.113 1.801 1.843 2.359 1.946 

**", ** and * denote significance at the l,S and 10% leve!, respective!y; heteroscedasticity-corrected t-ratics in 
parentheses. 
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5.3. Overall assessment and comparison with other studies 

The first conclusion to be drawn from our empirical results is that 
bank-specific factors are not the only significant determinants of the 
RACR. Factors at the banking industry level and the degree of bank 
capitalisation also play a role in explaining bank capitaI behaviour. 
The importance of the degree of capitalisation, or more specifically 
the impact of regulation on capitaI, has also been noted by others, as 
described in Section 2.3. 

Second, the empirical results show that, in both Europe and the 
US, an increase in loans relative to the balance sheet totaI results in an 
increase in the RACR. This positive relationship between capitaI and 
credit and interest rat~ risk suggests that commerciaI banks or their 
national regulators view the existing Basle Committee risk weights as 
being inadequate. Insofar the underlying factor is not related to addi­
tional regulatory requirements, this gives an indication of the inde­
pendent role of the managerial philosophy, and the banks' attitude 
toward risk. The fact that interest rate risk is not taken account of by 
the Basle Committee capitaI requirements may play a role, as well as 
the bank managers' detailed knowledge about their loan portfolio. 

A positive relationship between capitaI and risk has also been 
found by others. Shrieves and Dahl (1992), for example, find evidence 
that capitaI targets are affected by risk. 

The third conclusion is that the impact of some determinants of 
the RAC~ differs remarkably between countries, while the impact of 
other determinants is fair1y similar. The direction of the impact of a 
change in the OBS ratio and of asset growth on RACR differs be­
tween Europe and the US. The empirical results suggest that in 
Europe OBS products are viewed as being more risky than the Basle 
Accord risk standards imply, and asset growth is accompaniedby an 
improvement in the RACR. Ediz, Michael and Perraudin (1998) 
found for the UK aIso that OBS activities increase capitaI. In contrast, 
in the US both OBS growth relative to on-balance-sheet growth and 
asset growth itself result in a lower capitaI ratio due to a proportion­
ately larger increase in RW A than in capitaI. In the US, either com­
merciaI banks have a greater risk appetite than in the other countries, 
or they are faced with difficulties in improving capitaI relative to 
R W A, for example because of a high required rate of return by share­
holders. A positive sentiment about the banking sector - measured by 
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the relative stock market performance of banks - is accompanied by a 
rise in capitaI ratios in aIl countries, except the UK. Although statisti­
cally significant, this effect is quite smaII: if the share index of banks 
outperforms the total stock market index with 10 percentage points, 
the capitaI ratio increases by at most 0.4 percentage point. In the pe­
riod under consideration, the bank sentiment in the UK showed an 
enormous increase and was during more than haIf of the decade exces­
sively high compared to that in the other countries. Whether this 
may explain why UK banks do not increase the capitaI ratio in re­
sponse to bank sentiment is unclear. A possibility could be that the 
extremely favourable stock market performance led bank managers to 
conclude that their banks were safe anyway. The results on the time 
trend, capturing the increasing competition in the banking industry, 
are very similar between countries and indicate that, in the 1990s, the 
tier 1 ratios and the totaI capitaI adequacy ratios have declined yearly 
by about 0.2 percentage points. This effect is particularly significant 
in Germany, Italy and the US. Inall countries, under-capitalised 
banks increase their capitaI, forced by the regulator or voluntary. If 
the capitaI ratio of a bank is below the 'normal' level in the commer­
ciaI banking industry, that bank will increase its capitaI ratio after one 
year with about 0.5 percentage point in France to around 2 percent­
age point in the US. This corresponds to the result of Shrieves and 
Dahl (1992) that the speed of adjustment of capitaI is faster for under­
capitalised banks than for overcapitalised banks, and to the result of 
Ediz, Michael and Perraudin (1998) that banks whose ratio comes 
close to the reguIatory minimum improve their capitaI position. All 
these results indicate that capitaI regùlation is effective. 

6. Concluding remarks 

This paper studies the capitaI behaviour of commerciaI banks in the 
1990s in the EMU countries Germany, France, ItaIy and the 
Netherlands and the Anglo-Saxon economies of the UK and the US. 
Although capitaI behaviour in the UK and the US has been studied 
before, this study is, according to our knowledge, the first one that 
empirically investigates capitaI behaviour in severaI EMU countries. 
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Against the background of a literature overview, an empirical 
equation of the change in the tier 1 ratio and total capitaI adequacy 
ratio is presented. Based on the empirical results presented, five 
implications for the monetary authorities and regulators cm be 
drawn. 

First, this study shows empirically that factors both at a bank 
leve l and at a banking industry level and the degree of undercapitali­
zation are relevant for bank capital behaviour. Second, our data and 
empirical results suggest that in some countries banks or their na­
tional regulators view the Basle risk weights as inadequate, providing 
empirical support for the recent proposals to change the existing Basle 
Committee-weighting scheme (Basle Committee on Banking Supervi­
sion 1999b) and for the practice that banks have their own capitaI tar­
gets. Moreover, this paper provides circumstantial evidence that 
commerciaI banks in the Netherlands, the UK and the US are less 
risk-averse than banks in Germany, France and Italy. Third, the re­
sults imply that if the banking industry in Europe should become 
more similar to the US, this may result in a change in direction of the 
impact of OBS and on-balance-sheet asset growth on capitaI behav­
iour. During our sample period OBS and asset growth have resulted 
in Europe in a rise in RACR. This is in contrast with US experience. 
Moreover, the cost of capitaI plays an important role in the Anglo­
Saxon countries. The higher the required rate of return on equity by 
the shareholders, the lower the total capitaI adequacy ratio in the UK 
and the USo This result implies that a growing importance of share­
holder value could lead to lower capitaI ratios. Fourth, the increasing 
competition in the banking industry in the 1990s have led to a yearly 
erosion of the RACR of about 0.2 percentage points. The fifth and fi­
nal regulatory policy implication is that the afore-mentioned pres­
sures facing banks to lower capitaI ratios will be offset by an increase 
in capitaI ratios when they reach a level below the 'normal' level in 
the banking industry. This suggests that capital regulation has an ad­
ditional impact on bank capitalo 
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