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Abstract

The Basel Committee on Banking and Supervisionbéskeed minimum capital

requirements for banks in their 1988 Capital AccoFdis capital regulation was
adopted for European Union banks at the beginnifig 1893. After the

implementation, a widespread concern emerged abeupossible negative impact
that higher capital requirements could exert on légweel of economic activity,

especially on bank lending. This paper investig#tesimpact of the Basel Accord
on bank deposits and loans for eight European desntWe follow the approach
taken by Peek and Rosengren (1995a) and test doretjulatory effect in a panel
structure with about 2500 individual bank balanbeeds for the years 1993-1995.
We find that changes in deposits are positivelyetated with changes in capital.
Lower-capitalized banks show a stronger response dbange in capital than their
higher-capitalized competitors. This evidence iasistent with the hypothesis that
the implementation of minimum capital requiremehésl a negative effect on the

supply of bank loans.
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1. Introduction

Banking sector stability is a central requirememt $table economic development.
Moreover, banks play an important role in the globeonomy, and are the first
category of institutions to be subject to interoadlly coordinated capital regulation.
The Basel Accord of 1988 intended to strengthensthendness and stability of the
international banking system and to reduce comypetihequalities between banks.
The potential macroeconomic effects of these reguis have received renewed
interest after the decision to introduce an enhéimegulatory framework, laid down

in Basel Il, which has been agreed on in June 2004.

The Basel Accord of 1988 prescribes common mininmaapital requirements for
banks operating internationally in the G-10 cowsrmnd became effective at the end
of 1992. More precisely, it fixes the minimum ratibcapital to risk-weighted assets
to 8 percent. Thereby the regulators intended to lower totalkbask by lowering
the risk taking of individual banks. Around 100 otnies world-wide apply now this
new capital regulatioh.In European Union (EU) countries, the Basel Accaas
implemented at the beginning of 1993 not only fanks operating internationally

but for the banking sector as a whole.

A potential negative side effect of the introduntiof the Basel Accord may have
been a reduction in total bank lending as bankssaeljl their risk structure. This
effect may have been of special relevance for emiemheavily depending on bank-
intermediated credit, such as those of Europe. Thigention is the main focus of

the empirical analysis conducted in this paper.

To make sure that the new Accord was more than negndatory window-dressing,
we have to verify that the implementation of thenimium capital requirements of
the Basel Accord actually resulted in an increas@ational capital requirements.
Germany, for example, had strict capital regulation lorefdve the introduction of

Bank assets are allocated into four differenégaties associated with risk weights between 0-
100 percent, according to their perceived defaisk.rAssets with zero default risk, e.g.,
government securities, receive 0% risk weight, tasséth low default risk, e.g., interbank
deposits, get 20 % risk weight, residential moreggdmpns are considered to be medium-risk
assets and have 50% weight, while all other loanthé private sector are classified in the
highest risk category, which requires a 100 % weig@ee for further details BIS (1988),
Annexes 2 and 3.

> BIS (1999).

We checked these issues mainly for the Germas, cisce the German banking market is the
most important credit market in Europe and Germankb dominate our sample.



the Basel Accord. A priori, it was not even clear the national supervisory
institution whether the Basel Accord would stremgththe capital regulation in
Germany or not, because two countervailing effeets to be considered. The Basel
Accord increased the required capital-to-assets, tatit also expanded the range of
allowable capital componerit3\Ve can infer from reports on the banking sector by
the Bundesbarkthat the average capital-to-assets ratio, caledlan the basis of
Basel rules, was approaching 7% at the end of IP®ds, German banks still had to
increase their risk-weighted capital ratios byeatst one percentage point in the year
before the Basel Accord came into effect. Gambacand Mistrulli (2004) find that
Italian banks strongly increased their capitalosatbefore the implementation of the
Basel Accord. These two specific country observetisupport our assessment that

the new capital requirements in 1993 induced bamk®prove their capital ratios.

Due to problems of asymmetric information in finehanarkets, banks may find it
difficult to raise new capital by issuing new slsaed a price deemed reasonable by
shareholders and manag@r$his is true especially in times when profits &oe,
and retained earnings are not available as amattee source of increasing bank
capital. To raise its capital-to-assets ratio, akb@an then either shrink its asset side
or substitute assets with high risk weights unerBasel Accord for assets with low
risk weights. Since loans to the private sectorehaigh risk weights under the Basel
Accord, both adjustments are likely to entail caotion in the supply of loans. If all
banks in the economy try to achieve an increaskdrcapital ratio at the same time,
this mechanism potentially leads to macroeconomitsequences. Bank lending to
the private sector falls, financing restrictions fioms become tighter, and aggregate
demand falls as a result. If the incipient cyclidalvnturn leads to a worsening of the
performance of existing loans in the economy, pinccess may be amplified, as loan
losses in the banking sector reduce bank equity lawdearnings prevent a new

internal build-up of equity capital.

This potential negative impact of higher capitajuieements on bank lending has
been investigated extensively for the ‘'US contrast, a comprehensive study for

Europe is still missing. This paper aims at fillitgs gap. Sine the data situation

See Bundesbank (1988).

See Bundesbank (1993), p.56.

See Myers and Majluf (1984).

See Berger and Udell (1994), Brinkmann and Han{i995), Hancock et al. (1995), Hancock
and Wilcox (1998), Peek and Rosengren (1995a) ael Bnd Rosengren (1995b).
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does not allow us to identify directly the regutst@ffect, we try to measure this
effect indirectly. We do this by investigating timepact of the 1988 Basle Accord on
bank deposits and loans for eight European couwntii@e goal of our empirical
analysis is to assess whether the introductionasieBl was accompanied by a loan
contraction in Europe. This loan supply effect taen — in line with the literature —

be interpreted as a result of new binding regufatio

We follow the empirical approach taken by Peek Ruodengren (1995a) and run
parallel regressions for bank deposits and loansiging a rich perspective of the
evolution of bank behavior around the period of tegulatory change. We use an
unbalanced panel of 4400 individual bank balan@etshfor the years from 1993 to
1995. We find that changes in deposits and loan® \wesitively correlated with
changes in capital. This suggests that loan suppl/determined by the availability
of capital. Lower-capitalized banks show a strongsponse to a change in capital
than their higher-capitalized competitors. This device is consistent with the
hypothesis that the implementation of minimum cpiéquirements had a negative
effect on the supply of bank loans. Further robessnchecks show that our results
are neither affected by the sample structure nor differences in average
capitalization across countries. In addition, wa paesent comparative regressions
for the periods 1989-1992 and 1996-2002 indicatirag the loan supply effects were
particularly strong in the three years after thelamentation of the Basel Accord. In
sum, there is reason to believe that the introdaciof Basel | had negative

macroeconomic consequences in Europe.

The paper is structured as follows: The next sacteviews the theoretical and
empirical background. In section 3 the data areothiced and discussed, while
section 4 presents our estimation strategy andtse3ine last section concludes.

2. Theoretical and Empirical background

Berger et al. (1995) argue that a bank’s capitalgeets ratio is determined by
market and regulatory requiremefitBerger et al. (1995, p.395) defina bank’s
market capital requirement as the capital ratio ttin@aximizes the value of the bank

in the absence of regulatory capital requiremebis, in the presence of the rest of

8 The line of reasoning in this section is mainlgéon Berger et al. (1995).



the regulatory structure that protects the safetyd asoundness of banksThey
distinguish between five potential determinantshe market capital requirement:
taxes and costs of financial distress, transacatmsis and asymmetric information,

and the regulatory safety net.

If the tax system favors debt over equity financioggners have an incentive to fund
a firm almost completely with debt. Simultaneousiyy increase in the leverage
brings about a rise in the probability of an insoley crisis. Any insolvency crisis
implies substantial costs of financial distress easgt of bankruptcy procedures and
conflicts of interest between different stakehatdeof a firm. These two
countervailing effects have to be taken into actdynthe firm when it chooses its

optimal capital ratio.

Furthermore, transactions costs of raising fundmfexternal sources, particularly
the costs of issuing equity, may be substantial l@ad to a preference for debt

financing.

Asymmetric information problems shape also the rogkicapital structure of the
bank. Banks acquire information in the loan scnegrand contracting process, and
then expand this information over time by monitgrithe borrower’s loan
repayments and deposit activity. Consequently, $@nduce substantial amounts of
private information about their loan customers.sTtlieates a range of asymmetric
information problems between incumbent shareholdarsl potential, new
shareholders, depositors and other creditors, atwdgen shareholders and manages.

The capital-to-assets ratio can be used as a sigr@gvice. A high capital ratio can
indicate favorable private information, but if & iess costly for a “good” bank to
signal good performance through increased levethge for a “bad” bank, then
banks could also show a lower capital ratio whezy texpect better performance in
the future. Asymmetric information may also lead a@gency conflicts between
shareholders and creditors. This conflict will beren pronounced in times of
financial distress, when shareholders prefer astimaximizing the value of their
own claims but not necessarily the value of alinstaon the bank e.g. shifting wealth
from creditors to shareholders through the impldat@m of a riskier investment
strategy. Since creditors anticipate such exprtpriabehavior, they will demand
compensation in the form of higher interest rateslebt. As a reaction, banks may
optimally increase their capital ratios to assussitors that interests of shareholders



and creditors are closely aligned. Asymmetric infation is also the foundation for

conflicts of interest between shareholders and gensa e.g. when shareholders
cannot effectively monitor manager’s actions. Higtlebt can in this case solve the
principal agent problem and implements better itices for the managers. In

summary, the net effect of asymmetric informatioabtems on the optimal capital

ratio is unclear, because shareholders have te wHidhe benefits of higher capital

ratios in solving the conflict of interest betweslmareholders and creditors with the
negative impact of higher capital ratios on thengpal agent conflict between

shareholders and managers.

Berger et al. (1995) suggest that the existenca ofgulatory safety net for the
banking sector has a strong effect on the capéglirements requested by the
market. The safety net consists of all governmetibas designed to enhance safety
and soundness of the banking system other tharethdation and enforcement of
capital requirements. Deposit insurance and théeleof last resort function of the
central bank are examples for such government rectidhe safety net reduces
market capital requirements and the incentives aokbcreditors to monitor risk
profiles. This reasoning explains why banks whioh @vered by a more extensive
safety net than most other industries generallyehawer capital ratios than firms in
any other industry. Berger et al. (1995) find confng evidence for this argument
by examining historical data on capital ratios tlee last 150 years in the U.S. The
introduction of new components of the regulatorfesanet has always led to further

decreases in bank capital ratfos.

Let us now turn to regulatory requirements. Bankmegulation enforces capital
requirements for two reasons. First, if deposiuraace is at least partially run by
government agencies, or the central bank acts #&sn@er of last resort, the
government is effectively one of the largest uniedicreditors of the banking sector.
This exposes the government to the same costeaidial distress and expropriation
of value as other creditors. Governments imposetatapequirements to protect
themselves against this risk. Moreover, regulatmi@y also be concerned with
systemic risk. The failure of a sufficiently largeimber of banks could set off a
chain reaction that might damage financial stgbiliRegulators impose capital
requirements on banks to strengthen the soundnes$sstability of the banking

system to avoid systemic crisis.

®  See Bundesbank (1976) and Holtfrerich (1981 sfmilar historical observations for Germany.



Although we have already argued above, that thredattion of the Basel minimum
capital requirements caused an increase in regulamuirements, this assertion
does not necessarily imply that regulatory caprduirements affected bank
behavior. Regulatory capital requirements only eratio the extent that they
effectively constrain a significant portion of thanking sector causing an increase in
capital ratios or otherwise affecting the behawbrthese banks beyond market
capital requirements. Berger et al. (1995, p. 4déf)ne, ‘that a regulatory capital
requirement is binding if the capital ratio that rmmizes the bank’s value in the
presence of regulatory capital requirements is ¢geghan the bank’s market capital

requirement.”

Theoretically, the regulatory constraint could beding for a number of reasons.
Examples for these are among various others: Depasirance, which renders
deposits to be the cheapest source of finance (Remod Suarez (2004)), markets
do not include the benefits of banking sector $itgbnto their optimization problem
(Estrella (2004)), or capital which cannot be uasdsignaling device (Hakenes and
Schnabel (2005)).

Empirically it is difficult to assess whether thegulatory constraint is binding
because banks have strong incentives to hold @atdyiffer beyond the regulatory
capital minimum. A capital buffer allows the bark éxploit unexpected profitable
investment opportunities and to cushion the effettanexpected negative shocks.
The higher the regulatory penalty for falling belttve minimum requirement and the
higher the transaction costs of raising equity kiyicthe higher is the capital buffer
held by banks. This means, that even if we obs#rat all banks in an economy
have substantial excess capital, bank behavior stdin be constrained by the
regulatory requirement. A majority of empirical pap, which analyze bank behavior
in response to changes in capital regulation, sirmpsume that the regulatory capital
ratios are binding® One exception is the paper by Wall and Peters®85)lwho test
whether large bank holding companies in the US vedfected by the regulatory
changes of the early 1990s. Their results sugdestthe regulatory regime was
binding in most cases. For Europe, there existscomeparable study for Spain by
Barrios and Blanco (2003) who implement the santienation strategy as Wall and

Peterson (1995). They find for Spanish banks thaulastantial number of banks

12 Among others: Barajas et al. (2004), Brinkmand Horwitz (1995), Chiuri et al. (2002), Ediz et
al. (1998), Gambacorta and Mistrulli (2004), Harlcaod Wilcox (1998), Peek and Rosengren
(1995a), Peek and Rosengren (1995b), Rime (20Qi),Roy (2003).



belong to the “regulatory” model and that the pioliy of belonging to the

“regulatory model” increases with lower observegdita ratios.

As mentioned above, there is evidence for Germauay Italy that banks increased
substantially their capital ratios before the inmpémtation of the Basel Accord. We
do not have evidence that market capital requirésnieave risen substantially in the
year 1992, so given the evidence of these threetdes, we assume that the

regulation was indeed binding.

3. Data
3.1 Data sources

We use individual bank data stemming from BankSclipmntains yearly balance
sheets and profit and loss data for individual Isaimka large number of countries.
We retrieved data for the years 1987 to 2003 fankbaoperating in Belgium,
Denmark, France, Germany, ltaly, the NetherlangajrSand the United Kingdom.
Our sample is restricted to financial institutigorsviding credit to the private sector,
such as commercial banks, savings banks, cooperbatinks, mortgage banks and
medium and long term credit banks. Investment baarkd alike were excluded.

Table 1 gives the number of banks available by tgun the BankScope database.

Country Number of banks
Belgium 121
Denmark 219
France 522
Germany 2674
Italy 993
Netherlands 80
Spain 271
UK 292
All countries 5172

Table 1: Number of financial institutions which eotially provide credit to the private

sector in the BankScope sample

1 The BankScope is a commercially distributed datapavhich is maintained by the companies

Bureau van Dijk and Fitch IBCA. Each issue covergaiten years of data, therefore we use the
January 1997 and the March 2004 issue to covgratied 1987-2003.



BankScope extends its coverage of the banking ptipnlevery year; as a result our
panel is unbalanced with the number of observati@rying across bank$.The
database offers a choice between consolidated aodnsolidated balance sheets.
Since the Basel Accord is applied to banks on asaated basfs we use
consolidated balance sheets whenever availablepaoonsolidated balance sheets

otherwise.

The database presents balance sheet data in aal'dlmimat” with more general
balance sheet categories, which assures compéradalioss countries. Total assets
are subdivided in four categories: Loans, otheniegrassets, fixed assets and non-
earning assets. The first two positions sum uptal tearning assets. Other earning
assets include bond and security holdings. Taadilities and equity include as the
most important component customer and short-temdifig, which comprises data
for demand, savings, and time deposits. Other intlicludes long-term borrowing,
subordinated debt, and hybrid capital. Furthermlabjlities encompass other non-
interest bearing funding, loan loss reserves, ahéroreserves. Finally, equity is
reported. For some banks also the total capita'fathe so called Basel ratio, can
be obtained. The profit and loss statements prouslevith data on net interest

revenue and other operating income.

Bank mergers could potentially bias our resultgshéligh we do not perform an
explicit merger treatment, we check whether ouwmlteschange when we drop
observations which show “extreme” total asset ghorates, since these most likely
result from mergerS, We find that leaving out such observations dodschange

our results.

Before the data is used for estimation we cleardtta set. We delete observations,
which show negative values for balance sheet posifie.g., negative loans and
deposits. Furthermore we consider observationsvéoiables used for estimation

below the 8 percentile and above the"®percentile to be an outlier and drop them.

After the cleaning procedure the variables werg@pmately normally distributed.

BankScope claims to cover at least 90 percettaf banking assets in each country. For more
information on the coverage of the estimation sanspk section on data description.
Consolidation refers to including subsidiariealdmce sheets into the parent company. See Basle
Committee on Banking Supervision (1988), p.3.

The total capital ratio equals the sum of tierd ter2 capital over risk-weighted assets.

We define a growth rate of total assets to beréaxe” when the observation is above th& 99
percentile of the distribution of growth rateslire tsample used for estimation.

13

14
15



In the empirical analysis we also control for gahe&conomic factors as suggested
also by Chiuri et al. (2002). We include annualyrtoy-specific macroeconomic
data for interest rates, GDP and exchange ratesnt@esest rates we use deposit,
lending, and money market rates. As an exchangewatemploy the exchange rate
of the respective country’s currency vis-a-vis the dollar. All macroeconomic data
are taken from the IMF International Financial Btais or the OECD Economic
Outlook.

3.2 Data description

Table 2 contains information on the compositiorthef effective sample by country

and year?®

Country/Year 1993 1994 1995
Belgium 16 32 32
Denmark 37 36 53
France 124 159 15§
Germany 433 114% 123p
Italy 149 152 170
Netherlands 16 16 1p
Spain 51 80 81
United Kingdom 57 77 72
Total number of banks 88B 1697 18p6

Table 2: Number of banks by year and country ingtfiective sample

The largest group of banks in the sample is Gerbarks with much over 1000
banks; the smallest banking populations includedthose of the Netherlands and
Belgium with only about 20-30 banks. The total nembf banks considered in the
analysis almost doubles between 1993 and 1994 hwhitects that the compilation
of the database was still ongoing in 1993. Theeeatie number of banks only

increases slightly.

The specific cross-country composition of our sanplight affect the empirical
results, although we control for this problem asuaately as possible in the
regression analysis by using country specific ma@poomic data series and by

correcting for bank specific fixed effects and tieféects.

6 We mean by effective sample, all observationsciviire effectively used for the estimation of

the basic regression results.
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Table 3 gives an overview of how representative dffective sample is for the
countries considered and for the sample overall. aifé up all individual bank
balance sheet totals by country and year whichirareur effective sample and
compare this sum to the aggregate end-year balsineet total of “all banks?
published by the OECD (2002) report on bank prbiiity.

Country/Year 1993 1994 1995
Belgium 2.84 5.71] 5.37
Denmark 4.88 12.39 19.58
France 9.56 13.86 13.64
Germany 20.81 34.19 33.40
Italy 15.38 17.84 21.7%
Netherlands 5.3] 6.7R 7.47
Spain 22.19 31.29 35.6R
United Kingdom 20.79 24.66 22.40
All countries 15.50 23.03 23.9p

Table 3: Coverage of effective sample in peréent
Source: Own calculations and OECD (2002)

To gain further insight whether the introductiontbé Basel | capital requirements
potentially resulted in a retrenchment of credavision by banks we first show the
percentage of banks in our sample that experieageasset contraction in the sample
period. Second, we give an overview on the deveépnof relevant banking
variables by country and year. Table 4 shows tmegn¢age of banks whose balance
sheet total has shrunk in comparison to the prewaar by country and year. In the
whole sample, about one eighth of banks face suchsset contraction in 1993,
about 10 % of banks in 1994, the percentage fallbbut 8% in 1995. In Germany,
only a small percentage of banks have a negatia assets growth in the sample
period. The banks in Belgium, France and the N&thds are also relatively mildly
affected by asset contraction with percentages yawaelow 25%. The highest
percentage of banks with asset contraction caroledfin Spain for the year 1993,

when 67% of banks show negative growth of totabssdBanks in Spain appear to

" The precise classification of “all banks” by th&€CD remains unclear, but we think that the

group of banks considered should be roughly conpareo the banks we retrieved from the
BankScope database.

Coverage is defined as cumulated total asseteliytry and year to end-year balance sheet total
of all banks in the respective country.

18
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be most affected by asset contraction in the fiestr of the sample; Italian banks in
1994. Great Britain is the country with the highpstcentage of banks with asset
reduction at the end of the sample period. Whil&983 a lower percentage of banks
appear to be affected by asset contraction (withettception of Spain) with respect
to the two following years, in 1994 the percentagfebanks losing assets is

increasing in most countries.

Country/Year 1993 1994 1995
Belgium 6.25 21.88 25.00
Denmark 5.41 36.11 18.87
France 11.29 14.4y 9.55
Germany 3.00 2.18 1.7
Italy 28.86 55.92 28.82
Netherlands 6.2% 12.50 10.53
Spain 66.67 11.2% 4.6p
UK 5.26 24.68 45.83
All countries 12.57 10.78 7.8

Table 4: Percentage of banks with asset contradtpoountry and year

Table 5 provides an overview of the dynamics oévaht banking variables around
the period of regulatory change. We report by cgutfite percentage changes in total
assets, loans, deposits, and equity occurring @2 18 1995. We show additionally
the inflation rate and real GDP growth to ensurengarability and to detect real
macroeconomic effects. The table also shows thkigeo of capitalization, which is
defined as equity over total assets. The growtbsrat the table were computed for
the sample used for estimation in Section 4.4 aadiaweighted averages. At a first
glance, in seven out of eight countries the capatbn of banks appears to remain
on the level of 1993 (France, Germany, lItaly) os msen only slightly by 0.5
percentage points (Denmark, the Netherlands, Speited Kingdom) following the
change in regulation. One exception is Belgium, nehidie banks increased their
capital-to-assets ratio by almost two percentagetpoSo the first impression is that
the implementation of the 1988 Basel Accord did leatd to an increase in average
capital-to-assets ratios. In most countries, tatdets and deposits had decreasing
growth rates in the years following the introduntiaf the new capital requirements.
For loan growth the picture is less clear, but emplanation could be that banks

tried to shelter their loans from external effedthen the banks show lower growth
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rates in total assets but almost stable growtls iatéoans, these banks had to accept

lower growth rates in other asset categories,b@gd and security holdings.

Country /Year 1993 1994 1995
IBelgium

capitalization 5.90 7.10 7.83
[total asset growth 10.47 6)25 7.08
loan growth 7.49 6.66 7.01
deposit growth 10.72 2.Y4 7.52
equity growth 4.608 8.19 8.69
inflation 2.77 2.39 1.42
real GDP growth -0.95 3.20 2.40
IDenmark

capitalization 11.71 11.86 12.11
[total asset growth 11.80 0J97 7.04
loan growth 1.39 5.5 8.06
deposit growth 11.36 0.y7 5.29
equity growth 13.63 6.97 15.73
inflation 1.27 1.98 2.15
real GDP growth 0.092 5.98 2.75
|France

capitalization 6.42 6.39 6.32
[total asset growth 6.p6 3/59 8.64
loan growth 3.20 3.94 5.47
deposit growth 7.80 4.55 7.72
equity growth 10.36 7.18 9.33
inflation 2.01 1.76 1.73
real GDP growth -0.90 1.80 1.85
Germany

capitalization 4.55 4.42 4.62
[total asset growth 12.67 8159 7.74
loan growth 10.23 11.70 8.87
deposit growth 11.04 5.81 5.32
equity growth 12.80 10.25 9.27
inflation 4.44 2.7P 1.73
real GDP growth -1.11 2.82 1.70
litaly

capitalization 10.16 10.15 10.22
[total asset growth 211 -0)96 3.63
loan growth 4.56 4.18 8.41
deposit growth 10.23 -0.95 2.70
equity growth 7.41 3.91 3.61
inflation 4.4¢ 4.0 5.26
real GDP growth -0.91 2.18 2.87
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Country /Year 1993 1994 1995
Netherlands

capitalization 6.13 6.46 6.8]L
total asset growth 11.84 4.99 10.96
loan growth 8.47| 8.26 12.6p
deposit growth 11.83 2.7P 10.43
equity growth 9.82 6.11 8.9D
inflation 2.58 2.83 1.94
real GDP growth 0.57 3.18 2.33
Spain

capitalization 7.1] 7.02 7.50
total asset growth -3.65 8.14 11.96
loan growth -3.15 8.39 11.7p
deposit growth -3.97 9.38 11.716
equity growth 1.46 6.52 12.2D
inflation 4.59 471 4.71
real GDP growth -1.22 2.28 2.99
UK

capitalization 6.92 7.39 7.4D
total asset growth 10.68 4.25 1.44
loan growth 9.2]] 4.02 8.8p
deposit growth 10.52 5.0y 0.14
equity growth 14.68 7.9] 3.5B
inflation 1.61 2.44 3.41
real GDP growth 2.5( 4.55 2.7

Table 5: Unweighted average capitalization, totaket growth, loan growth, and deposit
and equity growth by country and year for bankshia effective sample; CPI-inflation and

real GDP growth by country and year

Spanish banks faced even negative nominal growtds ren 1993, banks in the
United Kingdom are affected more strongly at thd ehthe sample period. Italian
banks experienced even negative real growth ratealfcategories in more than half
of the sample period. It is apparent from the ayesathat in most countries the
growth rates of total assets decreased in the ydtsthe introduction of the new
capital regulation, but the patterns differ by coynThe application of a panel
analysis, which allows for different fixed effedts each bank, and the inclusion of
macroeconomic control variables, which relate toheeountry®, should properly

control for the different sources of heterogenedtyd detect the existence of

significant regularities.

19 We assume that banks were affected by the mammoetic conditions in their country of origin.
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Country /Year 1993 1994 1995
Belgium 5% 0.0290 5% 0.0356 5% 0.0384
25% 0.0368 25% 0.0494 25% 0.0484
50% 0.0523 50% 0.0597 50% 0.0644
75% 0.0628 75% 0.0929 75% 0.0957
95% 0.1182 95% 0.1406 95% 0.1742
Denmark 5% 0.0617 5% 0.0593 5% 0.0664
25% 0.1011 25% 0.0987 25% 0.0922
50% 0.1088 50% 0.1147 50% 0.1199
75% 0.1366 75% 0.1371 75% 0.1474
95% 0.1735 95% 0.1822 95% 0.1802
France 5% 0.0324 5% 0.0328 5% 0.0314
25% 0.0449 25% 0.0435 25% 0.04441
50% 0.0552 50% 0.0547 50% 0.0554
75% 0.0706 75% 0.0683 75% 0.069]
95% 0.1276 95% 0.1188 95% 0.1157
Germany 5% 0.0327 5% 0.0318 5% 0.0334
25% 0.0376 25% 0.0376 25% 0.0391
50% 0.0428 50% 0.0423 50% 0.043%
75% 0.0482 75% 0.0480 75% 0.049]
95% 0.0705 95% 0.0610 95% 0.063%
Italy 5% 0.0551 5% 0.0556 5% 0.0584
25% 0.0731 25% 0.0778 25% 0.0734
50% 0.0912 50% 0.0997 50% 0.0987
75% 0.1151 75% 0.1226 75% 0.1252
95% 0.1426 95% 0.1567 95% 0.160]
Netherlands 5% 0.0304 5% 0.0300 5% 0.0294
25% 0.0412 25% 0.0333 25% 0.0504
50% 0.0602 50% 0.0612 50% 0.0611
75% 0.0754 75% 0.0716 75% 0.0789
95% 0.1377 95% 0.0955 95% 0.141]
Spain 5% 0.0381 5% 0.0410 5% 0.0457
25% 0.0530 25% 0.0529 25% 0.0544
50% 0.0636 50% 0.0660 50% 0.064
75% 0.0878 75% 0.0860 75% 0.087¢
95% 0.1102 95% 0.1190 95% 0.129
United Kingdom 5% 0.0387 5% 0.0406 5% 0.0424
25% 0.0558 25% 0.0578 25% 0.0552
50% 0.0637 50% 0.0670 50% 0.066
75% 0.0721 75% 0.0806 75% 0.0804
95% 0.1234 95% 0.1214 95% 0.1414

Table 6: Percentiles of the distribution of capitation in the effective sample
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From Table 5 we conclude that the average capatabiz of banks in each country
does not change very much in the sample periodidBgsthe average, the
distribution of capital across banks plays an inguarrole, since a high variation in
capitalization levels across banks facilitatesdbgection of heterogeneous effects of
regulation. In Table 6 we present the percentifeth® distribution of capitalization
by year and country. We show the respective valoeshe 8", 25" 50", 75" and

95" percentiles.

The differences in capital-to-assets ratios adoasdks is quite substantial for most of
the countries and the dispersion, the differendceden the values of 5and the 5
percentiles, ranges from 6.5 to 13.5 percentagetpaicross countries. The German
banks in the sample show a much smaller variatiorapitalization levels. The
dispersion increases in the sample period for banBelgium, Italy, Spain and the
United Kingdom, decreases for banks in France. dispersion remains almost
stable for banks in Denmark and Germany and shostsoag variation for Dutch
banks. The relatively large dispersion on capiéion levels at the banks in our
estimation panel let us suspect that the implentientaf the Basel Accord could
have had substantial heterogeneous effects on baeending on the level of

capitalization.

4.  Empirical results
4.1 Estimation strategy

To analyze how the increase in capital requiremeynthe 1988 Basel Accord might
have affected the behavior of European banks, we bar empirical analysis on an
extension of the framework by Peek and Rosengréf5d)*° Peek and Rosengren
(1995a) derive their estimation strategy from apdenbank balance sheet model in
which banks operate on less than perfectly conpetimarkets for loans and
deposits. Banks take in deposits and extend laamsaiximize their profits, taking
into account a required capital-to-assets ratiobgetapital regulation. The model
shows that the effects of changes in capital orosiép and loans differ between
constrained and unconstrained banks. Furthermaioivs to separate loan demand

from loan supply effects. For the unconstrainedkbanreduction in capital will be

2 The framework has also been used by Chiuri §28D2) to analyze the macroeconomic impact

of bank capital requirements in emerging economies.
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offset by an increase in its deposits, and a shgakof loans, since the bank
increases its deposits to replace at least parttadl capital loss, in order to not forgo
too many profitable loans. The behavior of conswdi banks is very different, as
their reaction possibilities are more limited doetlte binding capital constraint. A
reduction in capital will reduce deposits to méet binding constraint. So in the case
of a loan supply shock, we will expect deposits dwahs to react in the same
direction as capital. The model also illustrates the effects of a loan demand shock
differ across constrained versus unconstrained damkthe unconstrained case, a
decrease in loan demand causes both deposits @m$ lm decrease. In the
constrained case, neither loans nor deposits deerésence the relative effects on
constrained and unconstrained banks of an adveos $0 loan demand are just the

opposite of those for an adverse shock to capital.

In particular, capital constraints at the banksluded in our sample may have
resulted from the introduction of higher requirexpital-to-assets ratios by the 1988
Basel Accord. Following Gambacorta and MistrullioQ2), an increase in the
regulatory capital ratio itself can be seen asgatiee capital shock, because banks
find themselves in a position with less capital nthdesired and will have to
restructure their balance sheets. If this hypothésicorrect, the introduction of
higher capital requirements will cause the conipacof liabilities and assets to be
greater, the lower the capitalization of the bdhkhowever, decreases in assets and
liabilities of banks during the years after theraduction of the regulatory
framework are solely due to decreased loan denthadiegree of contraction should
be greatest for banks not constrained by capitpllation. As long as banks cannot
fully shelter their loan supply from decreases @pasits by adjusting their security
holdings, decreases in deposits will feed into el@ees in loan supply. The first goal
of the estimation is thus to assess whether thaseaMoan supply effect present in
Europe. The supply effect can then — in line wiib titerature — be interpreted to

result from binding regulation.

While the model provides predictions for the eféeof a change in capital on both
sides of the balance sheet, Peek and Rosengre®a)l@9gue that a focus on
estimating equations for the change in depositserathan the change in loans
reduces the data problems associated with the eharigans. These are difficult to
control for, since the change in a bank’s outstagdibans reflects more than just the

bank’s lending activity. Particularly the treatmeitloan write-offs can reduce the
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growth in the quantity of loans outstanding withautorresponding reduction in new

lending.

We believe that both for loans and deposits, guge difficult to separate demand
from supply effects. We try to control for loan demd and deposit supply by
including variables which represent general ecoooronditions of the country of
origin, since we could not obtain bank specificnodemand or deposit supply

proxies.

We will run parallel regressions for bank deposited loans to improve on the
robustness of the results but also to provide leriperspective on the evolution of

bank behavior around the period of regulatory ckang

In general there are different options how to meashe effect of a newly introduced
capital regulation. The announcement date and tirenmplementation date of the
new regulation are important for the measuremeangfregulatory effect. Barajas et
al. (2004) analyze banking data before and afteatinouncement of the adoption of
the Basel Accord and cannot find announcement tsffat capital ratios and lending
behavior in the different regions of the world. VWalow them and use the
implementation year 1993 as the relevant poininne tfor our analysis on European
banks?* Further, we suppose that the effect of the intetidn will be only
transitory. After a reasonable period of time thaking sector will have adjusted the
capital ratios to the new higher levels. But on titker side, we believe that we
cannot capture the introduction impact in the sgeer, since the adjustment of the
capital ratio is costly, so that the effects wil §pread also over the following years.

Therefore, we use as estimation period the years 1993-1995.

But also the ‘intensity’ of the new capital reguat will matter. Ideally one could
use a direct measure of the regulatory pressuie Beek and Rosengren (1995b),
Aggarwal and Jacques (1998) or Gambacorta and WMis(®2004). They have
explicit data on each individual bank whether amadt how long regulatory
enforcement actions took place at each instituabrnheir disposal. But for most
countries there is no explicit enforcement schemngk @gata on internal measures of
supervisory institutions are not available. Sinceour case no direct measure is at
hand, we have to rely on an indirect measuremenhefregulatory effect. The

literature discusses several aspects how to me#seiso-called regulatory pressure,

2L See also for the discussion of adoption and implgation date Barajas et al. (2004), p. 36.
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either the level of capitalization or excess cajdaassets-ratio matter, while also the
exact definitions of the numerator (capital) an@ thenominator (assets) of the

capitalization measures play a role.

Bank behavior is constrained by regulatory pressumiee the bank falls close to the
minimum capital requirement. Peek and RosengreB5dPsuggest using the level
of bank’s capitalization itself as a proxy for tbenstraint resulting from regulatory
pressure. Estrella et al. (2000) also find thatsihgple capital-to-assets ratio predicts
bank failure as well as more complex risk-weightatios over one- or two-period

horizons.

Other authors such as Rime (2001) and GambacodtdMastrulli (2004) argue that
the excess capital-to-assets ratio can better aofir the riskiness of banks’
portfolios. The excess capital is thereby definedhee capital which is held above
the required capital by regulation. Unfortunately, our sample only 41 banks
publish the quantity of regulatory capital held,ve® cannot perform our estimations

with this measure.

Regarding the capitalization measure, another giatgoroblem is the definition of
capital, the numerator of the ratio. Peek and Rp®sn(1995a) and particularly the
BIS (1988) come to the conclusion that using owjyity is advantageous becauge “
is the key element of capital and the only commmnalt banking systems.
Furthermore, it is wholly visible in the publishedcounts and is the basis on which
most market judgment of capital adequacy are madd, it has crucial bearing on
profit margins and a bank’s ability to comp&te However, capital according to the
Basel Accord of 1988 includes equity and suppleargntapital like subordinated
debt, hybrid capital and general loan loss resersesit is useful also to use an

extended capital measure in our estimations.

With respect to the denominator of the capital4eeds ratio one can choose between
total assets or risk-weighted assets. Ideally oheuls use the risk-weighted
regulatory capital ratio as the correct measure dapitalization for estimation,
because the Basel minimum capital requirement sedan this total regulatory
capital ratio. Unfortunately, only a small fractiohbanks publish these Basel ratios,
so that BankScope provides this variable for al2é@t banks out of 2246 banks in

our effective sample.

22 See BIS (1988), p.3-4.
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We estimate the following regressions proposedeiekPand Rosengren (1995a) and
Chiuri et al. (2002), in which we include the cap#ation measures (CM):

dDjjt [TAj1= a1 CMjr.1+ & dKji/ TAj1 + 83 CMijr1*(dKije / TAje1) +
as log TAw1 + & liquidityj.1+ a8 fee incomg +
ar 4 log GDR: + & 4 interest ratg + a 4 exchange
ratge+ te+ L4+ & 1)

dLijt /TAj1= a1 CMir1+ & dKij / TAj1 + 83 CMije1 *(dKje / TAj1) +
as log TAw1 + & liquidityj.1r + as fee incomg +
a 4 log GDR; + ag 4 interest ratg + a4 exchange
ratge + te + 44+ &y (2)

Where i={1,..., N} is the index for the N banks, t5{1, T} refers to the respective
year, and j={1,..., J} denotes the country wherelibgk is situated. We include time
dummiest; and estimate a fixed effect model, whgras the bank specific effect. In
order to choose between a random or fixed effeetifipation the Hausman test is
used. The Hausman test rejects in each case thdemaeffects specification. We

therefore estimate the fixed effect modfel.

The dependent variable is the annual change insitsii» of bank i normalized by
beginning of period total asseTé of bank i** CM: is the bank’s beginning of
period capitalization measur€M is chosen to capture the degree to which a bank
faces regulatory pressure, a high stands for a high-capitalized bank. Since banks
with low capitalization are under pressure to inyeréheir capital ratio, we expect
that poorly capitalized institutions show slowerowth in liabilities than well-

capitalized institutions, other things equal. Weent a positive sign fona

Following the discussion above, we define thrededdiht capitalization measures

(CM). The first measure is the simple equity to tetsdets ratio, which is also used

2 We are not particularly interested in countrycifie effects; therefore we do not include a set of

country dummies. Nevertheless from an econometintf view any country-specific effect
will be perfectly controlled for by including bamkdividual effects in the estimation.

The normalization by the beginning of period totasets should reduce potential
heteroscedasticity problems in the error term.&8&® Peek and Rosengren (1995a).

24
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by Peek and Rosengren (1995a). The second caaitatizmeasure, the extended
capitalization, is measured by the ratio of equilys other capital components to
total assets. We add subordinated debt and hyhpiat to core equity whenever the
data is available. If data on the supplementarypmrants is missing, the extended
capitalization equals the equity-to-total asset®rdhe Basel Accord also allows
general loan loss reseré@so be used as other capital components, but BameSc
does not specify whether the data on loan lossveseefer to the Basel definition or
not, therefore we have not considered them wherulzing the extended

capitalization. The third and last measure repisstne “Basel ratio”, which equals

to the total regulatory capital over risk-weightedsets. All three ratios are

significantly and highly correlated.

Equity capital can change because of retained mgsror losses and by issuing new
equity. The change in equity capit@/ TAj.1 is normalized by the beginning of
period total assets. We expect that increases pitatawill result in increases of
deposits and loans; & positive. To assess whether higher capitalizaoks react
differently from lower capitalized banks, the sighthe coefficient ais decisive.
The model implies that higher-capitalized instias that face a positive change will
increase their deposits and loans by less thanlawer-capitalized institutions
experiencing the same change. A negative coeftidapports the hypothesis, that

supply factors play a role in lending.

We control for possible differences in demand fesctmd macroeconomic effects by
introducing the following additional variables. They of total assetsldg TAj.1)
should control for the impact of the bank’s sizetloa collection of deposits and the
extension of loans. This control variable has leend to have a significant impact
by the empirical literature e.g. Peek and Rosen¢t885a), Ehrmann et al. (2003),
Gambacorta and Mistrulli (2004).

We add further a proxy for the liquidity positiohtbe bank, since the balance sheet
structure with respect to security holdings coultluence the lending behavior of
banks as found in Ehrmann et al. (2003) and Ganmtzaead Mistrulli (2004). Since

%5 Banks have to establish specific loan loss resefor expected loan defaults. In contrast, general

loan loss reserves are accumulated for unknownngericies. Only the latter are admitted by
the Basel accord to be counted as tier 2 capital.

A pair wise correlation test gives a correlatafr0.65 between the equity-to-total assets ratio to
the Basel ratio, a correlation of 0.60 betweendkinded equity-to-total assets ratio and the
Basel ratio. The equity-to-total assets ratio dmal @éxtended equity-to-total assets ratio have a
correlation coefficient of 0.92. Each of the cor@sging p-values is 0.000.
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more capitalized banks are typically more liquidisi necessary to prove that any
distributional results found are not driven by thguidity position instead of
capitalization Liquidity in this context is defined as the ratio of otheméng assets
(bonds and securities) to total assets.

Banks with large off-balance sheet activities maybbtter insulated from changes in
demand than banks that focus on lending. To cofraihis possibility, we include
the variabldee incomg, which is given by the ratio of other operatingame to the

sum of net interest revenue and other operatingmac

If demand conditions vary by size of depositor durower, we may see very
different deposit and loan growth rates by sizensfitutions. We include the growth
rate of real GDPA log GDR;) to control for potential effects of the businegsle
on deposit supply and loan demand. Positive grashtbuld lead to an increase in
deposit supply and loan demand. As an indicatonafetary policy, we include the
first difference of a local interest ratd (nterest ratg. A positive change in the
interest rate should be followed by a reductiom@posit supply and loan demand.
As a final macroeconomic variable we included tingt difference in theexchange
rate vis-a-vis the US Dollar.

Table 7 gives some basic information on what baaieets look like in the sample.
The extended capitalization is on average one ptage point higher than the
capitalization given by equity-to-assets ratio. anks in our sample accumulate
only less than 20 % of their capital in tier 2 ¢apcomponents. Comparing the data
on capital of banks which provide the Basle ratithwhe banks which only provide
equity capital, shows that the group of banks whatdo publishes Basel ratios is
very distinct from the average bank in the samplenks which publish its Basel
ratio have 40% more equity capital on their balastoeets than the average bank in
the sample. Further, they hold on average 7 peaagerpoints excess capital on their
balance sheets, since the Basel Accord requirdsstiarhold 8% capital with respect
to risk-weighted assets. The deposit ratio is higtheey have fewer loans and more
liquid assets than the average bank. Last butazst,| they earn a higher proportion

of their income with fees than their competitors.
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Bank without Basel
Variables/Banks All banks Bank with Basel rati ratio
o 0.058 0.082 0.055
Capitalization -0.029 -0.035 -0.027
0.068 0.092 0.064
|[Extended Capitalizatiof) -0.029 -0.033 -0.026
: 0.155
IBasel ratio 0.054
| 1283 2852 1062
Mean Total Assets 5057 3288 1709
. . 0.78 0.84 0.77
[Pepesl. il 0.15 0.09 0.16
! 0.57 0.54 0.58
|Loan ratio 0.15 0.16 0.15
o 0.37 0.40 0.37
|Liquidity 0.15 0.15 0.15
: 0.20 0.25 0.19
|Fee income 0.09 0.10 0.09

Table 7: Descriptive statistics for the effectiaenple

Standard deviations are reported below the means.

4.2 Main results

We have estimated the baseline regressions for agutalization measure we have
introduced in section 4.1. The results are presemteTable 8. First, we test the
simple capital-to-assets ratio, second, we usexhended capital-to-assets ratio and
last we employ the Basel ratio as capitalizatiorasnee. We find for the first two
sets of regressions that the coefficient on thengbaof capital is positive and
significantly different from zero. Furthermore, tirderaction term has a negative
and significant coefficient which shows that higleapitalized banks show a weaker
reaction to changes in capital than their loweritadéiped counterparts. These
specifications thus provide substantial supporttfier hypothesis that the supply of

loans is affected by different degrees of capisaion.
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Dependent Variable: Change in deposits/total assets change in loans/total assets

Capitalization measure capitalization extended capitalization Basel ratio
(Cwm)
deposits loans deposits loans deposits loans
capitalization measure 1.74 ™ 1.28 ™ 121 ™ 0.26 ™ 0.73™ 0.08
0.23 0.18 0.19 0.12 0.29 0.17
dK(t)/TA(t-1) 487 ™ 3.59 ™ 447™ 2.75 -1.09 0.28
0.64 0.41 0.68 0.44 2.38 1.26
CM* dK(t)/TA(t-1) -18.70™ | -17.41™ | 1449 | 1079 5.89 4.04
6.87 4.40 6.94 4.47 13.98 7.63
log TA(t-1) -0.28 ™ -0.15 ™ -0.33 ™ 021 ™ -0.45 ™ -0.19 ™
0.02 0.01 0.02 0.01 0.06 0.03
liquidity(t-1) -0.29 ™ 0.45 ™ -0.30 ™ 0.46 ™ -0.67 0.31 ™
0.03 0.02 0.03 0.02 0.13 0.07
fee income 0.05 ™ 0.01 0.06 ™ 0.00 0.26 0.16 ™
0.03 0.02 0.03 0.02 0.13 0.07
real GDP growth 0.0100 ™ | 0.0153™" | 0.0089™ | 0.01247™ | 0.0107" 0.0120 ™
0.0023 0.0015 0.0023 0.0015 0.0063 0.0036
interest rate change || -0.0079 ™ | -0.0039 ™ | -0.0073™" | -0.0037 " | -0.0053 -0.0041 ™
0.0010 0.0006 0.0099 0.0006 0.0039 0.0023
exchange rate change | -0.0006 0.0007 -0.0007 0.0007 ™" | -0.0015 -0.0001
0.0004 0.0026 0.0004 0.0003 0.0017 0.0009
constant 1.80 ™ 0.75 ™ 2.09 ™ 1.15 ™ 339 ™ 1.23™
0.14 0.09 0.12 0.08 0.46 0.24
R (within) 0.36 0.35 0.36 0.34 0.44 0.37
Obs 4436 4406 4334 4310 451 458

Table 8: Results for the baseline regression fotrake capitalization measures

Note: Standard errors are reported below the esteadaoefficients.

*x %% % indicate significance at 1%, 5%, 10% l&V respectively.

A full set of time dummies is included in each esgion.

However, the model predicts that banks are nottcaingd by capital requirements,

if they pass a certain degree of capitalizationt @aint estimates indicate, that the

reaction of deposits to changes in capital beconegstive, if the capitalization of

the bank is greater than 21% percent, the confelenterval for this estimate is

however quite large. This means that the majoritypanks in the EU countries

appear to behave as being capital-constrainedréguession results are comparable

not only qualitatively but also with respect to giee of coefficients to the estimates

of Peek and Rosengren (1995a). Depending on the sgacification they find that

all banks below a capitalization level of 16-21% aonstrained and do show loan

supply reactions after the implementation of thes wapital requirements. Chiuri et

al. (2002) also present regression results thairaeecordance with our findings.

They discover for their panel of emerging econontiieg the implementation of the
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Basel Accord in these countries had significantfgced loan supply, particularly at

less-well capitalized banks.

The estimation results differ when the Basel raiosed as capitalization measure.
Neither the coefficient on the change in capital the coefficient of the interaction
term is significantly different from zero. This @lNs two interpretations. If we
presume that the Basel ratio is the more apprapnetriable to measure the
regulatory pressure for banks, we have to conctbhde deposits and loans are not
affected by capital changes and the capitalizatfathe bank does not play a role for
the behavior of the bank. But as shown above, barmish publish the Basel ratio
differ from the rest of the sample. These banksahmeost three times bigger and
have about 40% higher equity-to-assets ratio thamrdst of the banks in the sample.
Keeping these facts in mind, we can also deduaa ffe results that this selected
group of banks uses the publication of the Bad@ e a signaling device to inform
the public about its superior capitalization. lattbase, the Basel ratio is of no use to
measure regulatory pressure at the bank level hedetregression results are

seriously biased because of sample selection.

With regard to the control variables the followirggults emerge. The coefficient on
the capitalization measure itself is positive andive out of six cases significant,
which means that well-capitalized institutions shfaster growth in deposits and
loans than the average bank. The coefficignis anegative and significant in all
regressions of Table 4.8. This shows that both siepand loans grow at a slower
pace for larger banks, this results is also corddnby the analysis of Peek and
Rosengren (1995a). Banks holding higher proportiohsssets in securities and
bonds are considered to be more liquid and showswarl growth in deposits and a
higher growth in loans. This is in accordance with idea that deposits and liquid
assets can both serve for funding of new loansaikhwith higher liquidity is not as
dependent on deposits in order to extend crediankoand liquid assets instead
compete against each other in a portfolio stratédgire bank. The bank manager can
either invest in securities or extend a new lodme Toefficient on the ratio of fee
income to fee and interest income is positive imegjressions and significant for the
deposits regression. A higher proportion of earmiraut of off-balance sheet
activities has a positive influence on deposit glrovBanks with more diversified
sources of income are better shielded from negatil@ences on their income e.g.

loan losses. Real GDP growth and the change inirttegest rate are important
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determinants of changes in deposits and loans.éddigherall activity reflected by
positive real GDP growth has a positive effect banges in deposits and loans. An
increase in the interest rate has a negative efieathanges in deposits and loans.
The change in the exchange rate does not appedluence the dependent variable.

4.3 Robustness checks

We test the robustness of these results in sewssgls. The first test uses

capitalization measures from which the respectountry average is subtracted. The
reason for this test is the potential presenceoahty effects in the capital-to-assets
ratios because of different historical developmentinstitutional features of the

banking sectors in each country. The capitalizatiwasure CM1country is in that
case defined as:

Ci 1 1 C.
Capitalizgion, =—% - = LN i
p it A it T Zl( N " ZIJ A it ] (3)

Capitalization is given by the ratio of equiG over total assetg; minus the
average capitalization in country j. The other tapitalization measures are defined

accordingly.

However, when the test is performed nothing chamgeditatively. The regression

results of this first robustness test are presentéte first four columns in Table 9.

The second robustness check produces regressidisreith a balanced panel. We
only use balance sheets of banks, which have ey observations in all three
years of the 1993-1995 sample period. This proeediesves us with about 1000
banks. This test is run to ensure that the changpngposition of our original sample
does not bias the regression results. The respearession results can be found in
Table 9, columns 5-6. Again, the estimated coeffits do not vary much between
the two samples, which assures us that the unbadasample structure does not

affect our results.
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Dependent Variable: Change in deposits/total assets change in loans/total assets

Robustness test

country effects

continuous sample

Capitalization measur

capitalization

extended capitalization

capitalization

(CM) deposits loans deposits loans deposits loans
capitalization measure 1.63 ™ 1.19 ™ 1.15 ™ 0.24 ™ 1.63 ™" 1.18 ™
0.26 0.18 0.19 0.12 0.30 0.20
dK(t)/TA(t-1) 3.28 ™ 2.10™ 3.14™ 1.74 ™ 484" 372
0.27 0.17 0.26 0.17 0.77 0.48
CM* dK(t)/TA(t-1) -12.47 -15.16 ™ -7.13 -10.31 " -18.08 ™ -17.64 ™
8.40 5.28 8.61 5.50 8.25 5.04
log TA(t-1) -0.29 ™ -0.16 ™ -0.33 ™ 021 ™ -0.26 ™ -0.13 ™
0.02 0.01 0.02 0.01 0.02 0.01
liquidity(t-1) -0.29 ™ 0.45 ™ -0.30 ™ 0.46 ™ -0.28 ™ 0.40 ™
0.03 0.22 0.03 0.02 0.04 0.03
fee income 0.05 -0.01 0.06 ™ | -0.0032 0.06 © | -0.0026
0.03 0.02 0.03 0.0176 0.03 0.0203
real GDP growth 0.0110™ | 0.0162™" | 0.0007™ | 0.0154™" | 0.0008™" | 0.0156 "
0.0023 0.0015 0.0023 0.0015 0.0028 0.0017
interest rate change -0.0080 ™" | -0.0040 ™" | -0.0074™" | -0.0038 ™" | -0.0086 """ | -0.0039 ™
0.0010 0.0006 0.0010 0.0006 0.0012 0.0007
exchange rate change|| -0.0007 " 0.0006 ™ | -0.0008" 0.0006 ™ | -0.0009 " 0.0006 *
0.0004 0.0003 0.0004 0.0003 0.0005 0.0003
constant 1.94 0.85 ™ 219 ™ 117" 1.72™ 0.64 ™
0.13 0.08 0.11 0.07 0.17 0.11
R (within) 0.36 0.35 0.36 0.34 0.37 0.34
obs 4436 4406 4334 4310 2551 2523

Table 9: Regression results for the first and selcambustness test

Note: Standard errors are reported below the estadaoefficients.
*xx % * indicate significance at 1%, 5%, 10% l&¥ respectively.
A full set of time dummies is included in each esgion.

The third robustness check tries to shed some dighthe issue whether we can find

an announcement effect of the Basel Accord. As mmeed in the introduction, the

Basel Accord was agreed on in 1988 but only implatet four years later. We so

far followed Barajas et al. (2004) who argue tthat actual implementation year and

not the announcement date matters for changesinliEhavior. Still, we expect that

the banking sectors started preparing for the eggul change as soon as they had

reliable information on the exact regulation outeonGambacorta and Mistrulli

(2004) show that for Italian banks the capitalastalready increased in the period

that preceded the implementation of the Basel Atc@/e run parallel regressions
for the period 1989-1992 and 1993-1995 with a samplh contiguous observations
from 1989-1995 to check whether banks’ behavionged with the implementation

date.
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Dependent Variable: Change in deposits/total assets change in loans/total assets
Robustness test announcement effect
capitalization capitalization
Capitalization measure (CM) 1989-1992 1993-1995
deposits loans deposits loans
capitalization measure 1.30 ™ 0.54 ™ 122" 112"
0.40 0.24 0.15 0.34
dK(t)/TA(t-1) 3.80 ™ 2.94 ™ 381" 337 ™
1.06 0.63 1.56 0.88
CM* dK(t)/TA(t-1) -26.40 " -29.92 -8.74 2213 ™
14.76 8.61 17.19 9.62
log TA(t-1) -0.19 ™ -0.16 ™ -0.23 ™ -0.12 ™
0.03 0.02 0.04 0.03
liquidity(t-1) 017 ™ 0.35 "™ -0.36 ™ 0.34 ™
0.07 0.04 0.07 0.05
fee income 0.10 " 0.00 0.10 0.03
0.05 0.03 0.07 0.04
real GDP growth 0.0005 -0.0009 0.0126 ™ 0.0163 ™"
0.0012 0.0007 0.0053 0.0030
interest rate change -0.0073 ™ -0.0046 ™ -0.0143™" -0.0073™"
0.0030 0.0019 0.0020 0.0012
exchange rate change -0.0067 ™ -0.0022 "™ -0.0039 ™ -0.0009 *
0.0013 0.0008 0.0009 0.0005
constant 1.40 "™ 1.04 1.73™ 0.64 ™
0.20 0.13 0.33 0.21
R (within) 0.25 0.30 0.36 0.36
obs 1134 1144 865 844

Table 10: Regression results for the third robustneheck

Note: Standard errors are reported below the estadaoefficients.
**x *x *indicate significance at 1%, 5%, 10% |&V respectively.
A full set of time dummies is included in each esgion.

We can use the balance sheet information of ab&@t [Banks which provide
continuously their balance sheets from 1989-19%t fespective regression results

are presented in Table 10.

We find qualitatively the same resutfsThe coefficients on the interaction term in
the regressions for the early period increase anbatly. This means, that banks
show already in the early period a constrained Wiehabut the level of the capital-

to-assets ratio beyond which banks do not readtiyely to capital changes is much
lower. Banks with a capital-to-assets ratio abo@&olare not constraint by capital
regulation, the same banks in the later period shoanstrained behavior up to a
capital-to-assets ratio of 15%. We therefore catelthat a fraction of banks in the

2" Since the coefficient on the interaction termtfue deposit regressions for the time period 1993-

1995 is not longer significant, the reasoning hiefers to the loan regressions.
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period before the implementation of the Basel Adcasere already constrained,

possibly preparing for the new regulation, but ttegt regulatory pressure increased

with the actual implementation of the new capiggulation.

The last robustness test tries to verify whetherassumption, that the effects of the

introduction of the Basel Accord are only transitas correct. If this hypothesis is

correct we should find that the banks in a laten®a are either not at all constrained

or at least a much smaller share of banks shouwd stonstrained behavior. This

would show up in a much higher coefficient for theraction term. We run two sets
of regressions, one for the 1993-1995 and onend 896-2002 period. We use only

observations of banks which have contiguous obsensfor the time period 1993-

2002.

Dependent Variable: Change in deposits/total assets change in loans/total assets

Robustness test

transitory effect

capitalization

capitalization

Capitalization measure (CM) 1993-1995 1996-2002
deposits loans deposits loans
capitalization measure 231" 0.85 ™" 2.86 ™" 1.23™
0.38 0.25 0.22 0.13
dK(t)/TA(t-1) 5.78 ™ 371 ™ 10.51 ™ 777
0.91 0.58 0.63 0.37
CM* dK(t)/TA(t-1) -23.99 ™ -15.43 ™" -69.75 " -48.20 ™
9.23 5.93 6.49 3.81
log TA(t-1) 027" -0.18 ™ -0.03 ™ -0.04 ™
0.03 0.02 0.01 0.01
liquidity(t-1) -0.33™ 0.47 ™ -0.34 ™ 0.05 ™
0.05 0.03 0.03 0.02
fee income 0.99 ™ 042" 0.01 0.01
0.04 0.03 0.03 0.02
real GDP growth 0.0040 0.0141 ™" -0.0062 " -0.0043
0.0029 0.0019 0.0037 0.0022
interest rate change -0.0075 -0.0038 ™ 0.0067 ™ 0.0070 ™
0.0013 0.0009 0.0026 0.0015
exchange rate change 0.0006 0.0012 ™ 0.0000 0.0001 "
0.0006 0.0004 0.0000 0.0000
constant 1.75 "™ 0.97 ™ 021" 0.26 ™
0.21 0.13 0.09 0.05
R? (within) 0.44 0.37 0.52 0.56
obs 1689 1684 3369 3367

Table 11: Regression results for the fourth robastncheck

Note: Standard errors are reported below the estadaoefficients.

*x +* *indicate significance at 1%, 5%, 10% l&¥ respectively.

A full set of time dummies is included in each esgion.
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We find that the coefficient on the interactionnteis indeed much higher for the
regressions in period 1996-2002 than for the peti®83-1995. In the three years
after the implementation only banks with a capitakssets ratio above 24% would
react as unconstrained banks, so effectively alkbdehaved as constrained banks.
In the later period this capitalization level dexses substantially to 15%
capitalization. All banks above that capital-toedssratio are not constrained in any

way. The respective regression results can be foumdble 11.

5. Conclusions

Banking sector stability is a central requiremeat gconomic stability. Bank
regulation aims at increasing the stability of banknd thereby of financial
intermediation, since banking crises are associattdtdhigh GDP losses. A central
piece of the Basel | regulation was to increase ¢hpital-to-assets ratios for
individual banks; Basel Il intends to improve onstleven further. By increasing
capital ratios, regulators hope to reduce incerprablems in the banking business.
In particular, risk taking of banks can be shownb® too high if equity capital
backing is too low. Thus, regulators intend tofstifthe capital regulation to induce

banks to improve their capital positions.

The Basel Committee on Banking and Supervisionbéskeed minimum capital

requirements for banks in their 1988 Capital AccoFdis capital regulation was
adopted for European Union banks at the beginnifig 1893. After the

implementation, a widespread concern emerged abeupossible negative impact
that higher capital requirements could exert on lgweel of economic activity,

especially on bank lending.

This paper investigates the impact of the BaseloAt©n bank deposits and loans
for eight European countries. We follow the applotaken by Peek and Rosengren
(1995a) and test for the regulatory effect in agbastructure with about 2500
individual bank balance sheets for the years 1351 We find that changes in
deposits are positively correlated with changesapital. Lower-capitalized banks
show a stronger response to an increase in capisal their higher-capitalized

competitors. This evidence is consistent with tipdthesis that the implementation
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of minimum capital requirements has negatively @éd the supply of bank loans.
Further robustness checks indicate that our resarés neither affected by the
unbalanced sample structure nor by different cquaterages in capitalization. In
addition, we can show with comparative regressionghe periods 1989-1992 and
1996-2002, that the loan supply effects have besticplarly strong in the three
years after the implementation of the Basel Accdtds evidence is consistent with
the hypothesis that the implementation of minimwapi@l requirements could have
negatively affected the supply of bank loans. Tiki®lso in accordance with the
paper by Barajas et al. (2004) which concludes Ewabpe was the only region
where bank lending not only has grown more slowly bas also been shrinking

after the implementation of 1988 Basel Accord.

Further research is however needed to assess tpactinof regulation on the
distribution of banks’ capitalization, respectivedp the direct behavior of banks.
The standard approach in the literature, also eyepldy us, only enable an indirect
identification of the regulatory effect through thdentification of loan supply

effects, whose magnitude depend on the level @i’ capitalization.
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