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Abstract. The banking market in Germany is facing big challenges due to digitalization. The digital transformation
is significantly influenced by technological progress and the low-interest phase. The article deals with the group of
cooperative banks, which consists of many individual cooperative credit institutions. Cooperative banks are credit
institutions whose objective, according to their statutes, is the economic promotion of their members through
joint business operations. The traditional classical business model is traditionally based on personal customer
contact. More mergers are to be expected in the banking sector in the coming years. The process of branch
closures and staff reductions is also inevitable. Although the role of branches is up for discussion, they are
increasingly falling victim to increased cost pressures. These changes have an impact on many aspects of how
bank customers demand, evaluate and ultimately purchase financial services. In recent years, it has become clear
that banks lack a clear strategy. The aim should be that the strategy does not focus exclusively on cost-cutting,
such as branch closures and staff reductions. The main purpose of this research is to investigate whether these
cost-cutting measures in cooperative banks are operationally justified in relation to the available operating profit,
cost-income ratio, and return on equity. The results of this article may be relevant for researchers dealing with
Digital Transformation in the banking sector in Germany.
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1. Introduction

The digital transformation can now be observed in many industries along various value chains
(Kauffmann & Weber, 2018). The banking sector is also undergoing its greatest structural change. This
structural change is being driven enormously by technological progress. Until now, banks have been able to
achieve high market penetration with standard products. But nowadays they are forced to reposition
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themselves strategically. Innovative concepts and products are needed to stand out in the competitive
banking market. On the end-customer side, the high transparency of banking services has led to increased
service and quality demands on banks. The values of bank customers are also changing rapidly. Therefore,
an individual conceptualisation of the business relationship is necessary for optimal customer service. It is
becoming easier for non-banks, such as FinTechs, to intervene in the business areas of banks. Banks are
thus forced to provide highly efficient banking services, and the large amount of personnel and material
expenditure is causing increasing cost pressure (Moormann, 2000).

The banking sector in Germany is divided into a three-pillar structure. The first pillar includes private
commercial banks, such as Deutsche Bank and Commerzbank. The second pillar includes the public
institutions, Landesbanken and the savings banks. The third and last pillar symbolises the cooperative banks
(aka Genossenschaftsbanken), such as the Volks- und Raiffeisenbanken (see Figure 1). Cooperative banks
are credit institutions whose objective, according to their statutes, is the economic promotion of their
members through joint business operations (Hammerstrom et al., 2019).

The three pillars of the German Banking System
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PRIVATE BANKS SAVINGS BANKS COOPERATIVE BANKS
(GENOSSENSCHAFTSBANKEN)

Figure 1. Own representation of the "German Banking System".

The challenges outlined above also apply to the cooperative banks. They are also strongly influenced by
regulation and supervision, the low-interest phase, digitalization, and demographic change. In addition to
developments within the banking market, these are also global developments. These increase the already
existing intensity of competition in the German banking market. Increasing regulation and banking
supervision, as well as the low-interest phase, are leading to falling revenues and rising costs (Arts, 2016).
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In recent years, this has led to a reduction in the number of cooperative banks, branch closures and staff
reductions.

2. Literature Review

Exploratory literature research lasting several months was conducted to examine the effects of
digitalization using the example of cooperative banks in Germany. It should be noted that this comparison
has been addressed little or not at all in the scientific literature. In the literature search, three categories
can be categorised, with which we have worked out this article.

The first category of literature is academic work that deals with digital transformation. Literature that
has enabled this are e.g. Moormann (2000), Hammerstrom et al. (2019) and Henke et al. (2016). The
second category of literature deals with the banking market in Germany and specifically the role of
cooperative banks. Here Arts (2016), Giebe (2019) and Waschbusch et al. (2016) were informative. The
third category of sources is necessary data that we need to study cooperative banks in Germany. These are
data that provide us with valid information on the number of institutions and their branches, the number of
employees and key business figures in the form of time series.

3. Research Gap and Research Question

There is no alternative to the process of branch closures. Although the role of the branch is up for
discussion, they are increasingly falling victim to increased cost pressure (Waschbusch et al. , 2016). In
recent years, it has become clear that banks in Germany lack a clear strategy. The aim should be that the
strategy should not focus exclusively on cost reductions such as branch closures (Henke et al. , 2016).

Due to this research gap, the following research question arises: Are the cost-cutting measures through
branch closures and staff reductions at cooperative banks in Germany operationally justified in relation to
the present operating result, cost-income ratio and return on equity?

4. Methodology and Hypotheses

Statista (https://de.statista.com/) is a German online portal for statistics that makes business data
accessible. In order to answer the research question quantitatively, the following data was used for our
research and limited to the period 1999-2018.

e Number of cooperative banks (in Germany)

e Number of branches of cooperative banks (in Germany)

e Number of employees at the cooperative banks (in Germany)
e Operating result of the cooperative banks (in Germany)

e Cost income ratio of the cooperative banks (in Germany)

e Return on equity of the cooperative banks (in Germany)
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In addition to the number of institutions, branches and employees, business ratios were used in this
research. Here, the key figures operating result, cost-income ratio and return on equity were used. The
operating result is a business ratio and usually refers to the result from ordinary business activities. The
cost-income ratio is an economic indicator in the operative business of banks and provides information on
the efficiency of a bank. The lower the cost-income ratio, the more efficiently the bank operates. The
return on equity is an indicator of the earnings situation of a credit institution that shows the result (net
income after taxes) in relation to the equity capital employed.

In the context of this research, the following hypotheses are put forward:

Hypotheses

1st hypothesis:

Hi: There was a statistically significant change in the operating result between 1999 and 2018.
2nd hypothesis:

H,: The cost income ratio has changed statistically significantly in the years 1999 - 2018.

3rd hypothesis:

Hi: There has been a statistically significant change in return on equity from 1999 - 2018.

If it turns out that an operational indicator has changed statistically significantly in the years 1999 -
2018, it is additionally tested whether the reduction of cooperative banks, branches and employees as cost
cutting measures had a statistically significant impact on the respective operational indicator.

Descriptive analyses

The number of cooperative banks has steadily decreased over time (see Figure 2). Initially, a very strong
consolidation is evident among the cooperative banks. The effect of the financial crisis in 2008 is only
weakly pronounced. Around 2014, an accelerated reduction can be seen again.
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Number of institutes over time
Genossenschaftsbanken, timespan: 1999 - 2018
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Figure 2. Own representation of the "Comparison of the number of institutes".

The number of branches of cooperative banks is also decreasing (see Figure 3). Around the year of the
financial crisis in 2008, there is a stagnation. Around the year 2014, a rapid decrease in the number of
branches can be observed again.

Number of branches over time
Genossenschaftsbanken, timespan: 1999 - 2018
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Figure 3. Own representation of the "Comparison of the number of branches".
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The number of employees is decreasing at cooperative banks in Germany (see Figure 4). Around the
year of the financial crisis in 2008, stagnation set in and by 2013 it had even risen again. From 2014
onwards, a clear decline is visible.

Number of employees over time
Genossenschaftsbanken, timespan: 1999 - 2018
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Figure 4. Own representation of the "Number of employees".

Inductive analyses

Methodology

First, a linear regression over time is used to test whether the operating profit, cost income ratio and
return on equity have changed significantly. The significance level is set to 0.05 for all tests. Since the
corresponding residual plots show strong signs of heteroskedasticity and autocorrelated residuals, a HAC
estimator (heteroskedasticity and autocorrelation consistent) is used for the statistical tests. Subsequently,
the influence of the individual cost reduction measures on the operating ratios could have been
investigated in each case with a multiple regression. However, an analysis of the correlation characteristics
of the individual cost reduction measures "number of cooperative banks", "number of branches" and
"number of employees" reveals an unacceptable degree of multicollinearity. With the help of a Principal
Component Analysis, linear combinations of the explanatory characteristics are found - so-called factors -
which are uncorrelated. The first factor already explains more than 95% and can be described as the factor
"sum of all cost reduction measures". The linear regression model works with the factor cost reduction
measures as the only explanatory variable.
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Statistical tests

For cooperative banks, operating profit has grown steeply between 1999 and 2018 (see Figure 5). There
have been three sharp downturns, the high-tech crisis in 2001, the financial and economic crisis in
2008/2009 and in 2014. In 2017, fears of a recession were rampant. The International Monetary Fund
significantly lowered its growth forecast for Germany.

Operating income over time
Genossenschaftsbanken, timespan: 1999 - 2018
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Figure 5. Own representation of the "Operating income"

The p-value for the characteristic 'year' is close to zero. The operating result has thus grown statistically
significantly over the years 1999 - 2018 with an average of 368 million euros per year.

t test of coefficients:

Estimate 5Std. Error t walue Pr(=|t]|)
(Intercept) -734562.334 BE286.545 -8.3202 1.39%e-07 ===
Year 367.969 43,985 B8.3658 1.289e-07 ===

Signif. codes: 0O ‘===' 0,001 ‘=<' Q.01 *=' 0,05 .7 0.1 ' ' 1
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The residual plot shows a strong autocorrelation between the characteristics and underlines the use of
the more flexible HAC estimator for linear regression (see Figure 6).

Residual plot
Linear model for the operating income
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Figure 6. Own representation of the "Operating income"

The cost-income ratio of the cooperative banks has improved significantly overall. From 2010 onwards,
it stagnated again (see Figure 7).
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Cost to income ratio over time

Genossenschaftsbanken, timespan: 1999 - 2018
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Figure 7. Own representation of the "Cost Income Ratio".

A test confirms that the cost income ratio has improved significantly. The p-value for the slope is close
to zero. On average, the cost income ratio improved by 0.62 percentage points from year to year.

t test of coefficients:

Ez=timate 5td. Error t wvalue Pr(=|t]|)
(Intercept) 1318.434211 186.756646 7.0596 1.386e-06 ==
Year -0.621053 0.093175 -6.6655 2.970e-05 ===

S5ignif. codes: 0 f===' Q0.001 '==' 0,01 =' 0.05% .' 0.1 ° " 1

The residuals plot again shows autocorrelated residuals (see Figure 8).
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Residual plot

Linear model for the cost to income ratio
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Figure 8. Own representation of the "Cost Income Ratio".

The return on equity has developed similarly to the operating result, but with more significant drops in
2008 and 2015 (see Figure 9). The apparent slight global increase needs to be tested for significance.
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Return on equity over time
Genossenschaftsbanken, timespan: 1999 - 2018
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Figure 9. Own representation of the "Return on equity".

The p-value for the slope of 0.05254 is greater than the alpha value of 0.05. Thus, for the period 1999 -
2018, we cannot assume a significant increase in return on equity. Consequently, we exclude this key figure
from further analysis.

t test of coefficients:

Estimate 5td. Error t wvalue Pr(=|t[)
{(Intercept) -395.843120 193.764229 -2.0429 0.05599 .
Year 0. 200602 0.096649 2.0756 0.05254 .,

Signif. codes: © f===' 0,001 *==° 0,01 ‘=' 0.05% *." 0.1 ' * 1

The residual plot shows a funnel-shaped distribution of residuals and thus heteroskedasticity (see Figure
10). The HAC estimator takes this distribution into account.
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Residual plot
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Figure 10. Own representation of the "Return on equity".

A significant improvement in the operating result and cost income ratio was observed between 1999 and
2018. The extent to which the cost cutting measures "closure of institutes and branches" and "reduction of
staff" are related to this development will be examined.

The correlation can be analysed with a multiple regression. However, a strong correlation between the
characteristics can be measured:

Anzahl_Institute Anzahl_Filialen Anzahl_Beschaftigte

Anzahl_Institute 1. 0000000 0.9602412 0.9157057
Anzahl_Filialen 0. 9602412 1.0000000 0.97755377
Anzahl_Beschaftigte 0.9157057 0.9775577 1. 0000000

In the context of regression analysis, such a scenario is referred to as multicollinearity. It typically
represents a serious problem in the evaluation of parameter significances.

To counteract this, PCA was applied:
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Importance of components:

PC1 PC2 PC3
Standard deviation 1.7037 0.29264 0.10858
Proportion of Variance 0.%&875 0.02855 0.00393
Cumulative Proportion 0.9675 0.99607 1.00000

The first factor subsumes the three individual cost reduction measures into a new variable and already
explains 95% of the variance in the data. We refer to this factor as PC1 and interpret it as the sum of all cost
reduction measures. A simple regression is used to examine the influence of this factor on the operating
profit and the cost income ratio.

Operating result:
The p-value for the cost reduction measures PC1 is clearly none than the alpha value 0.05.

The cost cutting measures thus had a significant impact on the operating result between the years 1999
and 2018.

t test of coefficients:

Ezstimate 5td. Error t wvalue Pr(=[t]|)

(Intercept) 4503.75 576,14 7.8171 3.401le-07 =u=
PC1 1084.04 229.29 4.7278 0.0001679 ===
Signif. codes: 0O *===' 0,001 ‘== 0.01 ‘=’ 0.05 ‘.’ 0.1 ' ' 1

Cost Income Ratio:

The p-value for the cost reduction measures PC1 is also significantly smaller than 0.05 for the cost-income
ratio. The cost reduction measures, therefore, had a significant influence on the cost-income ratio.

t test of coefficients:

Estimate 5td. Error t wvalue Pr(=[t]|)
{Intercept) 71.05000 1.02328 6€9.4334 <« 2. 2e-16 ===
PC1 -1.85736 0.38386 -4.8387 0.0001318 ===

Signif. codes: O f===' Q.001 ‘==' 0.01 °=' 0.05 ‘.7 0.1 * " 1
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5. Results and Discussion

As has been elaborated, cooperative banks have implemented a number of cost cutting measures in
the years between 1999 and 2018. The number of cooperative banks and branches as well as the number
of employees was significantly reduced during this period. At the same time, the operating profit and the
cost-income ratio were significantly improved. The improvement in these operating ratios can be explained
by the factor 'costcutting measures'. The return on equity, on the other hand, as a measure of economic
success, was not significantly improved. It can be assumed that cooperative banks have reduced their costs
on the one hand, but have not been able to expand their economic success on the other.

The pressure on retail banks is very high. And at the same time, digitalization offers many opportunities
for traditional institutions and new market participants. In this context, the innovative approach is
essential. To take advantage of the opportunities of the digital economy, banks need to successively
become a digital bank (llie et al., 2017). However, the digital strategy of a cooperative bank only makes
sense if investments are promoted and resources are pooled at the same time. Unfortunately, many
companies are hesitant to define a digital strategy (Sebastian et al., 2017).

Credit institutions are increasingly neglecting proactive action and serving customer interests. The
danger is that credit institutions are no longer optimally positioned for the future. The more passive a
credit institution is, the more entrenched its structures and organisation become. The reason for this is that
the focus is increasingly on optimising operational efficiency (Fischer & Arz, 2016).

6. Conclusions

More mergers are expected in the banking sector in the coming years. Furthermore, a centralization of
task areas and even the merger of associations is assumed (Terliesner 2016). The adjustments to the
branch system are imperative for cost reasons. However, this approach is detrimental to the bank in the
long term. There is an urgent need to complement the established on-site advisory models. Convenient and
quick solutions could emerge via digital channels (Frank & Mihm, 2016). As has been elaborated, the
discussions about branch closures are quite justified. In the context of omni-channel management, a
realignment of the branch system is required. This should include a strict orientation towards existing and
future customer needs (Waschbusch et al. , 2016). As our research showed, banks in Germany are already
thinking intensively about the introduction of omni-channel concepts. An introduction is even of
fundamental importance for the German banking system (Menrad, 2020). For customers, the branch will
therefore continue to play an important role in the future, as some customers still consider personal advice
to be important. However, a prerequisite for this is a neutral advisor (Rohrmeier, 2015). This reveals
another question. How can neutral advice to bank customers be guaranteed?

Last but not least, well-trained managers are needed for the analysis process, the identification of fields
of action, the implementation ideas, and the motivation of the employees. It is advantageous to involve
employees in the strategy development process (Henke et al., 2016). Furthermore, the development of
specific competencies to ensure the digital transformation in the banking world is considered one of the
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biggest tasks. Currently, changes in the demand for new solutions and technological competences of the
company are observed (Mavlutova & Volkova, 2019). Despite the changes in the German banking
landscape and the associated closures of branches, the bank advisor is still considered the most important
advisory tool. However, with standardised online solutions, there is no room for individual needs (Freese,
2016). One solution component here could be Big Data & Analytics (BDA). BDA has been considered a
technical innovation with enormous benefits for years. BDA is increasingly used to be more competitive
(Hammerstrom et al., 2019). BDA is also being used in the banking sector. According to a study by Giebe et
al. (2019), German bank customers agreed that BDA can provide more objective, comprehensive,
individualised, and active advice. It was also proven that BDA can positively influence customer loyalty from
the bank customers' perspective (Giebe et al., 2019).

In conclusion, it can be said that the support of the digital transformation is not a project that will come
to an end at some point. Rather, it is a process that should permanently accompany the cooperative banks
in order to become a natural part of their daily work and organisation. How successful this change
management process will depend largely on the willingness to change each individual cooperative bank
itself (Giebe, 2019).

7. Limits and directions for further research

In this research, a predefined selection of cooperative bank business ratios was used. Depending on
availability, further key figures could be examined and further conclusions drawn from them. The banking
system in Germany consists of a so-called three-pillar system and other banking groups, as outlined under
'Introduction’. It would be interesting to find out how private banks and savings banks are doing business
under the digital transformation and draw comparisons.

The simultaneous and consistent digitalization and automation of business and sales processes could
make up for the reduction in branch offices and staff. A proper strategy offers the potential to expand
economic success again in the long run. To this end, it is advisable to further investigate the digital progress
of banks in Germany.
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