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The impact of financial 
regulation on business models 
of cooperative banks in Germany
MATTHIAS FISCHER  |  Professor of Banking and Finance, Technische Hochschule Nürnberg 
Georg Simon Ohm, Germany; Adjunct Professor of Banking and Finance at IAE Université Nice 
Sophia Antipolis, France

ABSTRACT

A number of studies have highlighted the potential 
negative implications of stronger � nancial regulations, 
however, only a few studies have attempted to quantify 
the regulatory impact of Basel III on pro� tability. 
Regulation has speci� c costs, as well as bene� ts, for 
any economy. Likewise, it has consequences for the 
cost of capital of banks, as well as their interest margin. 
The analysis provided in this article has calculated the 
implications of Basel III on the pro� tability of banks 
and found that they range between 14 and 111 basis 
points – in case no countermeasures are taken by the 
respective banks. In addition, this article looks at the 
implications of interest rate risks on banks, and the 
potential negative impact on bank capital ratios in 
the case of interest rate risk integrated in the capital 
requirements of pillar 1 of Basel III. Consequently, using 
the balance sheet data from 756 cooperative banks in 
Germany, we have examined the implications of the 
“Basel interest rate shock,” where a sudden parallel 
shift in the yield curve of 200 basis points happens. 

The three test calculation scenarios assume the 
following: (1) a full implementation of Basel III without 
the integration of interest rate risks in the banking 
book of pillar 1, (2) analysis of theoretical maturities 
for the calculation of the interest rate risk, and (3) 
using legal contract terms and maturities as the basis 
for calculation of the interest rate risks. The results 
of the study show that in a scenario where the legal 
contract term was used, 5.3% of the analyzed group 
did not reach the minimum ratio for core capital of 
4.5%, and another 46.6% of the banks would be below 
the 7% ratio and, therefore, would be limited in their 
earnings distributions; 86.9% of the cooperative banks 
in the analyzed group would fall below the threshold 
of 10.5%. We reach the conclusion that � nancial 
regulation should not follow the rule of “one-size-� ts 
-all” because the business models of small cooperative 
banks in Germany are different to those of major global 
banks. A global or European uniform regulation for all 
banks, neglecting size and business model, could also 
jeopardize the culture of � xed interest � nancing for 
mid- and long-term loans for German SMEs.
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1 Results of the analysis have been published in Voigt and Fischer (2016).
2 Additional capital will be required for systematically important � nancial institutions (SIFIs)
3 Exceptions are the studies by McKinsey (2010) and BCG (2011), where a full implementation 
of the new regulation has been assumed at the time of the study.

1. THE IMPACT OF REGULATION 
ON THE PROFITABILITY OF CREDIT 
COOPERATIVES1  

Since January 1, 2014, the Basel III regulation has 
been implemented in Europe under the auspices of 
the  Capital Requirements Directive IV (CRD-IV). The 
key requirements of the new regulation are: a more 
stringent de� nition of regulatory capital, greater 
weighting for core capital, higher minimum capital 
ratios, the introduction of an anticyclical buffer as well 
as a leverage ratio, stricter requirements for liquidity 
[liquidity coverage ratio (LCR) and net stable funding 
ratio (NSFR)], and a more signi� cant consideration for 
counterparty risks.2

There are numerous studies that look at the negative 
consequences of the more stringent regulations on the 
pro� tability of banks, but only a few quanti� cations are 
available for the relevant � nancial ratios. Consequently, 
we examine the existing regulatory studies to derive 
pro� tability parameters for the forecast calculations in 
banks.

Banks can use different strategy alternatives to respond 
to regulatory changes. In the studies analyzed, the 
alternative strategies are simulated either as an ad-

hoc measure or as an optimization measure over the 
course of time. Many studies focused predominantly 
on the consequences of the new minimum capital 
requirements. 

Overall, the results of 23 studies have been examined; 
however, only 13 provide comparable results to allow 
for the estimation of delta parameters for the impact 
of regulation. In terms of applying delta parameters, 
the studies need to be adapted according to the size of 
the credit institutions, their business models, and their 
respective countries.

The various studies also have different assumptions 
regarding growth for core capital [common equity tier 
1 (CET1)], the additional core capital (Tier 1), and the 
supplementary capital (Tier 2). Most studies refer to 
CET1 capital and additional Tier 1 capital, while Tier 2 
capital is not included in their calculations.3 In empirical 
studies, the analyzed banks are mostly larger institutions 
of different countries, whereas the rather small credit 
cooperatives have hardly been considered. Table A1, in 
the Appendix, presents the studies considered.

Figure 1: Implications of regulatory changes on key � nancial � gures

KEY FINANCIAL FIGURES

∆ in RoE in bps 
per annum1

∆ in cost of capital with 
a 1% ∆ in MCR, in bps2

∆ in interest margin with 
a 1% ∆ in MCR, in bps3

∆ in re� nancing costs with a 
1% ∆ in MCR, in bps4

Macroeconomic costs 
(in % of GDP) per annum5

RATES OF CHANGE

Median

Median

Median

1.6 8.5

2.5 39

132.7

Median

0.0% 0.10%

Median

14 111

MEDIAN

39

2,62

13

6,2

0.06%

MEAN

64

4

14

7

0.05%

Number of 
surveys

3

4

7

4

8

Source: Voigt and Fischer (2016)
1Yearly change in return on equity (ROE) in basis points in case no countermeasures are induced.
2Change in weighted average cost of capital (WACC) in basis points if minimum capital requirements (MCR) change by one percentage point.
3Change in interest margin in basis points (spread between deposit rates and credit rates) in case MCRs change by one percentage point.
4Change in cost of borrowing capital in basis points in case MCRs change by one percentage point.
5Cost for the respective economy, including economic bene� ts of regulation, stated as percentage of GDP per year.
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(EU) No. 575/2013 of the European Parliament and 
of the Council, the so-called Capital Requirements 
Regulation (CRR). However, no signi� cant changes 
were made with regards to the allocation criteria for the 
trading or banking book [Weigel and Sierleja (2015)].

Transactions for the purpose of generating a pro� t for 
the bank by the short-term use of existing or expected 
differences between bid and ask prices or the utilization 
of market price � uctuations are part of the trading 
book. The banking book is a residual value and covers 
all transactions that cannot be assigned to the trading 
book.

Interest rate risks in the banking book have so far 
not been part of the quantitative minimum capital 
requirements according to pillar 1 of the Basel 
framework, but have been allocated in the “qualitative” 
pillar 2. Pillar 2 requires appropriate risk control and 
controlling processes for interest rate risks in the 
banking book. All the risks identi� ed in Pillar 2 of the 
Basel Regulatory Approach must also be included in the 
calculation of the risk-bearing capacity of the banks.

Pillar 1 of the Basel rules aims to standardize the capital 
requirements in order to ensure their international 
comparability. In pillar 2, institutions are granted more 
freedom with regard to the individual capital and risk 
assessment. Financial institutes should identify all risks 
of relevance, quantify them with suitable methods, and 

Figure 1 shows the estimated annual negative impact 
of regulations on the return on equity (RoE) until the 
full implementation of the capital requirements in 
2019. The changes range from Delta-RoE minus 14 
basis points (bps) to minus 111 bps, with the median 
at minus 39 bps and the mean value at minus 64bps. 
However, there are large differences in the assessment 
criteria used in the RoE calculations. For example, the 
NSFR effect is explicitly taken into account in one study, 
while in another study the return of EBT is used instead 
of RoE. Accordingly, a team knowledgeable in banking 
has to develop adaptations of the delta parameters 
in Figure 1 when applying the spreads for bank pro� t 
forecast calculations.

2. INTEREST RATE RISK IN BANKS AND 
REGULATORY CAPITAL REQUIREMENTS

Management of interest rate risks is traditionally a 
key component of the business model of banks. Credit 
institutions have the task of converting short-term 
deposits into long-term loans, also referred to as term 
transformation. 

A rising interest rate curve is a prerequisite for the 
generation of income from the term transformation. In 
Germany, interest rate curves over several years – the 
average interest rate structure – are typically upwards 
sloping.

Figure 2 demonstrates that the shapes of the interest 
rate curves are by no means static. The interest yield 
curves for the U.S. are shown for the period between 
September 2007 and September 2015. The yield is 
exposed to permanent interest rate � uctuations in the 
various maturities. A parallel shift in the overall interest 
yield curve is not the rule. Rather, changes in interest 
rates also occur independently of one another during 
the individual maturities and ensure varied yield curves 
of treasury bonds. In the years 2007 to 2015, the 
U.S. yield curve has maintained its normal structure. 
The challenge for credit institutions is primarily to 
correctly forecast future changes in the interest rate 
structures and to implement appropriate management 
measures while at the same time meeting regulatory 
requirements.

From an accounting perspective, interest rate risks 
in banks can be incorporated with both the trading 
book and the banking book. By the end of 2013, the 
distinction between trading book and banking book was 
regulated in section 1a KWG Kreditwesengesetz. Since 
2014, the distinction has been anchored in Regulation 
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Figure 2: U.S. Treasury Yield Curves per September for the years 2007 until 2015

Source: Voigt and Fischer (2016), with data from U.S. Department of the Treasury, 2015
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provide them with adequate capital. The reasons for 
this kind of differentiation between pillar 1 and 2 are 
the different risk circumstances of individual banks, 
which could not justify a complete standardization. In 
addition, the two pillars differ in the fact that the � rst 
pillar focuses on the current business, while the second 
pillar also considers future changes in the bank’s 
own business or the market environment [Deutsche 
Bundesbank (2013)]. Figure 3 summarizes the most 
important requirements of the three-pillar model.

3. INTEREST RATE RISK STRESS-TEST 
AND CALCULATION METHODOLOGY

The Basel Committee on Banking Supervision is aware 
of the interest rate risk in the banking book. However, 
the originally planned integration of the interest rate 
risks into the � rst pillar of Basel II was not realized 
due to a lack of an international consensus regarding 
the calculation methods for interest rate risks. 
There is no international standard procedure for the 
parameterization of asset and liability positions with 
unde� ned capital or interest rate � xation. In addition, 
with regards to a periodic or present value approach of 
interest rate risks there is no common standard used by 
supervisory bodies in the various countries, as national 
market structures for credit institutions are also 
very different [Deutsche Bundesbank (2012), Basler 
Ausschuss für Bankenaufsicht (2006), Österreichische 
Nationalbank (2008), BaFin (2014.) 

Figure 3: The pillars of Basel II with speci� c consideration of Basel III

PILLAR 1

Liquidity requirements (LCR and NSFR)

PILLAR 2 PILLAR 3

•  Requirements for quality and 
amount of equity (capital ratios)

• Capital conversion buffer
• Counter-cyclical buffer
• Leverage ratio
•  Risk assessment (amount and 

calculation approaches): 
 – Trading book
 – Counterparty default risk
 –  Central counterparty 

exposures

• Requirements for:

 – Risk assessment
 – Risk management
 – Risk controlling
 – Treatment of risk positions

• Risk reporting

•  Extended disclosure – and 
publication requirements

As part of the implementation of Basel III, the capital 
adequacy for interest rate risks in the banking book is 
discussed in order to limit the bank’s risk of insolvency. 
Additional equity should serve as a risk buffer for losses 
from unexpected changes in market interest rates. The 
supervisor examines the implications of an ad-hoc 
increase or fall in market interest rates by 200 basis 
points [Fischer and Heil (2015a)]. This indicator is also 
known as the “Basel interest rate shock” and measures 
the present value effects of an unexpected interest 
rate change on the company’s own funds. It has to be 
determined in accordance with BaFin circular 11/2011 
and must be reported to the supervisory authorities, but 
� nancial institutions are allowed to choose the yield 
curve used in the internal calculations. All banking book 
positions with unde� ned periods for capital commitment 
and interest rate � xation, or with implicit interest rate 
options, must be adequately represented in the internal 
calculations of the bank. However, the methods and 
procedures for the calculation of interest rate risk must 
meet the minimum requirements for risk management 
(MaRisk). Credit institutions with a negative change of 
more than 20% in the present value of the regulatory 
capital are classi� ed as being of higher interest rate risk 
[BaFin (2011)]. 

The Basel interest rate shock only considers the 
present value effects of a sudden parallel shift in the 
yield curve. The net present value calculation helps to 
improve the comparability between credit institutions, 
but is particularly controversial in the case of banks 
that use the P&L-oriented methodologies to monitor 

Source: Voigt and Fischer (2016)
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4.2 Three interest rate scenarios for the 
core capital ratio 

Three scenarios are presented for the effects of the 
regulatory changes on the core capital ratio of 4.5% and 
of 7%, including the capital conservation buffer. Figures 
4, 5, and 6 show the three scenarios of regulatory 
capital adequacy for interest rate risks with respect 
to the core capital ratios. Scenario 1 involves the core 
capital ratios of the analyzed banks for the adjustment 
to Basel III without the integration of interest rate risks 
in the banking book in pillar 1 of Basel III. Scenario 2 
involves the core capital ratio with the assumption of 
theoretical or � ctitious maturities for the calculation of 
the interest rate risk. Scenario 3 includes the extreme 
scenario of the legal contract term and maturities as the 
basis for calculation of the interest rate risks.

Figure 4 presents the results of scenario 1, examining 
the core capital ratios of all banks exclusively on 
the basis of the CRR and CRD IV requirements and 
excluding the interest rate risks in the banking book. 
All of the banks remain above the minimum ratio of 
4.5% and only 1.5% of the banks remain below the 
minimum ratio of 7% (4.5% plus 2.5% capital retention 
buffer). Only 1.5% of the banks would be sanctioned 
with restrictions on the payout of earnings [Fischer and 
Heil (2015a), Voigt and Fischer (2016)].

Figure 5 presents the results of scenario 2, calculating 
the core capital ratio according to CRR as well as the 

their interest rate risks. For credit institutions with 
P&L guidelines for interest rate risk management, the 
German supervisory body, BaFin, offers an alternative 
procedure for estimating the change in present value; 
the potential disadvantage of the alternative calculation 
method could be an overestimation of the risks by 
using speci� ed modi� ed durations for the respective 
maturities in contrast to using internal models [BaFin 
(2011)]. 

A standardized calculation methodology for interest rate 
risk would be preferred for international comparisons 
of its implications. A regulatory model that avoids 
undesirable effects for banks and their clients should 
consider incorporate the following [Fischer and Heil 
(2015a)]:

• A standardized composition of the � nancial ratio.

•  A dynamic interest rate scenario speci� ed by the 
supervisor.

•  The capital requirement for market value and interest 
rate risks in the banking book.

•  The consideration of individual business models of 
credit institutions or the de� nition of a threshold as 
the upper limit for an interest rate risk that is not 
subject to capital requirements.

4. SIMULATION FOR THE CALCULATION 
OF INTEREST RATE RISK AND NEW 
CAPITAL REQUIREMENT RULES

4.1 Database and assumptions

The impact of the possible capital requirement for 
interest rate risks was tested in the year 2015 based 
on data from 756 cooperative banks in Germany 
[Fischer and Heil (2015a, b)]. For the legal duration 
of the respective � nancial contract, the following 
calculation assumes an approximation for the change 
in the present value; the present value is calculated 
on the key date and no further possible balance sheet 
or pro� t growth is taken into account. The calculation 
considers the present value calculation of interest rate 
risks for the banking book and a static position of the 
bank’s capital. The simulation assumes an immediate 
implementation of CRD IV regulation. The equity capital 
employed in the simulation was adjusted in accordance 
with the CRR Capital Requirements Directive. The risk 
weighted assets were increased by 1.4% for the Basel 
III scenario.4

4 The increase of 1.4% was based on estimations of Deutsche Bundesbank (2015) and Fischer and Heil 
(2015a).
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Figure 4
Figure 4: Core capital ratio according to CRR without integration of interest rate risk in pillar 1 – 
scenario 1

7% minimum ratio including capital conversion buffer
4.5% minimum ratio
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interest rate risks being subject to capital requirements. 
The assumption of theoretical maturities was used to 
calculate the maximum present value loss due to interest 
rate risks. As a result, the equity ratio deteriorated 
signi� cantly. Only 0.7% of the banks did not reach the 
minimum ratio of 4.5% for the core capital and have to 
adapt their business models immediately or create ad-
hoc additional common equity. A total of 20.8% (0.7% + 
20.1%) of the banks in the analyzed group would have 
to limit their earnings payout because they are below 
the hurdle of 7%. 

Figure 6 presents the results of scenario 3, where the 
legal contract term of the balance sheet items is used 
as the basis for the interest risk calculation instead 
of the theoretical maturity. 5.3%, or 40, banks of the 
analyzed group do not reach the minimum ratio for core 
capital of 4.5% and another 46.6% of the banks would 
be below the 7% ratio and, therefore, would be limited 
in their earnings distributions.

4.3. Three scenarios for the regulatory 
equity ratio and interest rate risk

In the next step, three regulatory escalation steps are 
simulated for the minimum capital ratio. Figures 7, 8, 
and 9 illustrate the impact of the integration of interest 
rate risks on regulatory capital ratios of 8% and 10.5%, 
respectively, including capital conservation buffers.

Scenario 1 examines the capital adequacy ratios 
of the analyzed banks for the adjustment to Basel III 
but without integration in Pillar 1. Scenario 2 looks at 
the capital ratios for the calculation with theoretical 
maturities. Scenario 3 examines the extreme scenario 
of the interest rate calculation with legal contract terms 
for all balance sheet items.

Figure 7 presents the results for scenario 1, where the 
regulatory capital ratios of all banks are calculated 
on the basis of the requirements according to CRD IV, 
without taking into account the interest rate risks in 
pillar 1. Overall 17.9% (2% + 15.9%) of the banks are 
below the minimum ratio of 10.5% (8% plus capital 
conservation buffer of 2.5%), 2% are below the hurdle 
of 8%, and a further 15.9% must be subject to earnings 
distribution restrictions.

Figure 8 presents the results of scenario 2, and shows 
the integration of the interest rate risks in pillar 1 with 
the assumption of theoretical maturities for balance 
sheet items. 20% of the banks (58 banks) do not reach 
the minimum ratio of 8% and another 40.4% of the 

Sources: Fischer and Heil (2015a) and Voigt and Fischer (2016)
Database: 756 German cooperative banks from the year 2013; the analysis is reporting date related – no 
budgeted balance sheet, no earnings growth considered. The change in present value due to interest 
rate risks is an approximation.

Figure 5
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Figure 5: Core capital ratio according to CRR with integration of interest rate risks in pillar 1 – 
scenario 2

7% minimum ratio including capital conversion buffer
4.5% minimum ratio
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Figure 6: Core capital ratio according CRR with integration of interest rate risk in pillar 1 – 
scenario 3

7% minimum ratio including capital conversion buffer
4.5% minimum ratio
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analyzed group would have to restrict their earnings 
payout as they are below the minimum ratio of 10.5%, 
including the capital conservation buffer.

Figure 9 presents the results of scenario 3, and applies 
the extreme scenario of the legal contract term as 
calculation basis for interest rate risks. A total of 81 
banks, or 53.3%, are below the minimum capital ratio 
of 8%; a further 33.6% are below the minimum ratio of 
10.5% including capital conservation buffer and would 
thus be restricted in their earnings payout potential. In 
the extreme scenario of the legal term of the contract 
for all balance sheet items, a total of 86.9% of the 
banks under investigation would be below the threshold 
of 10.5%.

5. TERM TRANSFORMATION AND 
INTEREST RATE INCOME

In a sustained low-interest rate environment, Deutsche 
Bundesbank sees the risk that � nancial institutions 
with low pro� tability will be open to take more risks 
and that they will try to compensate the lower interest 
income with a higher structural contribution; this refers 
in particular to savings banks and credit cooperatives, 
which are strongly dependent on the net interest 
income [Deutsche Bundesbank, (2014)].

The interest contribution is calculated as the difference 
between the agreed customer interest and the interest 
income from a � xed-term investment in the money 
and capital market with the respective maturities. The 
structural contribution is mainly the result of different 
maturities of interest rates regarding assets and 
liabilities generated by term transformation [Becker and 
Peppmeier (2011)].

The structural contribution has a signi� cant impact 
on the interest income of savings banks and credit 
cooperatives. According to Memmel (2010), bank-
speci� c management decisions are responsible for 
83% of the adjustments of interest rate risk. In contrast, 
the regulatory quantitative limitations of interest rate 
risk in Basel II is only relevant for 8% of the changes. 
Table 1 presents the respective proportion of the 
interest income resulting from term transformation for 

Sources: Fischer and Heil (2015a) and Voigt and Fischer (2016)
Database: 756 German cooperative banks from the year 2013; the 
analysis is reporting date related – no budgeted balance sheet, no 
earnings growth considered. The change in present value due to 
interest rate risks is an approximation.
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Figure 7: Regulatory capital ratio according to CRR with integration of interest rate risk in pillar 1 
– scenario 1
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Figure 8: Regulatory capital ratio according CRR with integration of interest rate risk in pillar 1 – 
scenario 2
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Figure 9: Regulatory capital ratios according CRR with integration of interest rate risk in pillar 1
 – scenario 3

10.5% minimum ratio including capital conversion buffer
8% minimum ratio
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The risk of interest rate changes is not the only factor 
relevant for the assessment of � nancing in an economy. 
The NSFR also has a negative impact on long-term 
� nancing for � xed-term loans. Credit cooperatives, 
such as the Volksbanken and Raiffeisenbanken, will 
have to pass on the costs of intensi� ed regulations in 
case of interest rate risks to the customers. 

The creation of a common “level playing � eld” with 
international standards in regulation is, on the one 
hand, to be welcomed. However, the simpli� cation of 
rules can quickly lead to a pragmatic but unrealistic 
“one-size-� ts-all” approach. There is no doubt that the 
competitiveness of SMEs varies widely from country 
to country. Financing cultures do differ historically and 
borrowers vary dramatically in � gures like average 
size, internationality, equity ratio, growth or RoE. 
An undifferentiated harmonization of the regulatory 
system can lead to the destruction of long-term 
� nancing structures in Germany. Capital adequacy for 
interest rate risks and the introduction of the NSFR 
would certainly change the � nancing habits of SMEs in 
Continental Europe.

different banking groups, and is subject to signi� cant 
� uctuations over time. For credit cooperatives, the 
proportion of interest income resulting from term 
transformation is 4.7% in 2008 and 24.8% in 2009. 

6. INTEREST RATE RISK AND LONG-
TERM FINANCING HABITS

Interest rate risks in the banking book are a major risk 
type as well as an important source of income for many 
banks. Term transformation also has macroeconomic 
implications, since it matches the different consumption 
and investment patterns of individuals and companies. 
In the case of long-term � nancing in Germany, 
� xed rates provide planning certainty for small- and 
medium-sized enterprises (SMEs), as well as for private 
individuals. A change in the � nancing culture toward 
short-term variable-interest loans, instead of long-term 
� xed-rate loans, motivated by banking supervisors 
will transfer the management of interest rate risks to 
the credit clients. The effects of such a supervision 
policy would be different from country to country. The 
German corporate � nance market is primarily focused 
on the bank loan booked in the bank balance sheet but 
the Anglo-Saxon companies, on the other hand, are 
primarily capital market oriented. In addition, � oating-
rate loans are far more important in the U.S. or in the 
U.K. than in Germany. From a cost perspective, it is not 
advisable for most German SMEs to place a corporate 
bond on the money and capital market instead of asking 
the bank for a loan; since only when raising millions 
of euros in the upper double digit range does raising 
capital in the capital markets become economically 
viable for SMEs [Hausschild and Kral (2013)].

BANKING GROUP 2005 2006 2007 2008 2009 2005-2009

Private commercial banks 11.2% 6.2% 1.8% 1.4% 8.7% 4.6%

Savings banks 25.8% 18.2% 6.5% 4.8% 24.9% 14.6%

Cooperative banks 23.5% 16.8% 5.9% 4.7% 24.8% 12.7%

Other banks 21.3% 15.4% 5.6% 2.9% 13.5% 8.7%

All banks 23.8% 16.9% 5.9% 4.6% 24.3% 12.3%

Memmel (2010)

Table 1: Annual proportion of interest income resulting from term transformation
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7. CONCLUSION

The “one-size-� ts-all” approach to regulation places 
small credit institutions at a disadvantage compared 
to large credit institutions. Regulatory rules should 
take account of the differences in size between the 
individual banks, the focus of the business models, as 
well as country-speci� c characteristics in order to avoid 
distortions of competition. The integration of interest 
rate risks in pillar 1 of Basel III would have signi� cant 
implications for credit cooperatives, for example, in 
Germany. Depending on the regulatory escalation stage 

regarding capital maturities, up to 86.9% of the credit 
cooperatives could have a minimum capital ratio of 
less than 10.5%. Consequently, capital requirements 
for interest rate risk in the banking book could change 
the long-term � nancing habit of � xed interest rates. The 
capital requirements within the framework of Basel III 
will worsen the banks’ RoE, until its fully implemented, 
between 14 and 111 basis points per year, unless 
countermeasures are initiated. 
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