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Testing  
for the economic and environmental impacts of  
EU Emissions Trading System:  
A panel GMM approach

1. Introduction

The first in the world and largest installation-level ‘cap-and trade’ system for 
reducing greenhouse gas (GHG) emissions to date is the European Union’s Emis-
sions Trading Scheme (EU ETS). The system is meant to help the EU attain its 
immediate and longer-term goals in terms of emissions reduction by promoting 
reductions of emissions in cost-efficient and economically efficient processes. The 
major element of EU ETS is its emission cap and also the EU emission allowances 
(EUAs) trading market. The cap ensures that total emissions do not exceed a fixed 
level in the period the cap is defined for. Since 2005 the system has controlled 
GHG emissions in approximately 11,000 installations. Compliance is ensured 
through the penalty and social control structure as high fines are imposed on 
those companies which emit too high amount of pollutant. In addition, firms face 
an obligation to surrender the allowances owed. Thus, the cap (i.e. the environ-
mental target) is maintained effectively (EU, 2015). The EU ETS is organised in 
trading periods (or phases), of which four are currently decided and more may 
follow. Currently the system is in its third phase.
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The revised EU ETS Directive, which will apply for the fourth period from 
2021 to 2030, was designed to meet the reduction target for 2030 by reducing 
emissions by 43% compared to 2005 levels. Up to now the actual emissions were 
below the target path, i.e. the cap was not being binding. Depending on economic 
activity as measured by GDP, this unintended situation might continue over the 
next years. Figure 1 gives some basic insights on the performance of the EU ETS 
in recent years with projections on the next decade.

Figure 1. Verified emissions, target path and projected emissions

Source: Wegener Center elaborations on EEA, 2018 and EU TL, 2018

Verified emissions have been under the target path since the start of Phase 2 
of the EU ETS. As underlined by Marcu et al. (2018, 2020) the relationships be-
tween changes in GDP and changes in emissions depicted in Figure 1 have created 
a corridor of potential future emission levels depending on GDP growth rates 
between 0 and 2 percent per year (current GDP growth trends fluctuates around 
2 percent, in contrast to a stagnation in Phase 2). This suggests that in the Phase 4 
of EU ETS actual emissions might exceed the target path only if GDP growth rates 
remain high. This conclusion, however, does not take into account various policy 
changes (including renewables deployment), that may have an impact on the 
GDP-emission links. In this context, an important research problem arises: How 
much of the result observed in Figure 1 and discussed in this paragraph is due 
to an actual decrease in CO2 intensity, and how much is due to a decrease in the 
level of economic activity? This paper aims to shed some light on this crucial issue. 
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The COVID-19 pandemic has had a great impact on the European Union 
economies in many aspects, also with regard to the discussion on the future of EU 
climate policy. The plan to rebuild and support the European Union’s economy, 
which is currently under discussion at European government summits, seems to 
place less emphasis on environmental issues since the main focus is being placed 
on a quick recovery of EU economy in the realms of global competition. One of 
the issues discussed in the EU’s recovery plan following the COVID19 epidemic 
is the continued operation of the EU ETS. One of main challenges for Germany’s 
6-month EU Council presidency in the second half of 2020 is the discussion on 
making European Union climate neutral by 2050. In this context, a first big step 
is setting the final shape of European economic recovery programme. Germany 
supports the European Commission’s proposal to increase the target to −50 to 
−55 percent. However, the general attitude to increasing ambitions of the EU 
climate policy in the upcoming years seems to be getting less enthusiastic. In 
other words, the very-needed debate on concrete climate policy tools might not 
get enough attention in the upcoming months.

The meeting of Special European Council held in Brussels between 17–21 July 
2020 led to several initial conclusions, including EU climate policy. EU leaders 
agreed a recovery package and the 2021–2027 budget that is aimed at supporting 
the economic recovery after the COVID19 pandemic and increasing investment 
in the green and digital transitions. When it comes to climate action, it was an-
nounced that 30% of the total expenditure from the MFF and Next Generation 
EU will support climate-related projects. Expenses under the MFF and Next 
Generation EU will comply with the EU’s objective of climate neutrality by 2050, 
the EU’s 2030 climate targets and the Paris Agreement. By the end of 2022, the 
Commission plans to come back with a revised proposal on the EU ETS, possibly 
extending it to the aviation and maritime sectors. 

The aim of this paper is to make a preliminary assessment of the effectiveness 
of the EU ETS in terms of reducing the actual emissions to the air while preserv-
ing economic growth of EU member states. The extensive empirical analysis is 
focuses on examining the issues in question for different phases of the EU ETS 
and various groups of EU economies that differ in terms of economic develop-
ment and the overall air pollutant emission. 

2. Main research hypotheses

The data presented in Figure 1 suggests that verified emissions have been 
under the target path since the start of EU ETS Phase 2. One may claim that this 
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process was driven (at least to some extent) by the policy of EU ETS. This, in turn, 
suggests the formulation of the initial research hypothesis:

Hypothesis 1. Lowering the level free allowances in EU ETS had a statistically 
significant impact on reducing the level of actual emissions. This impact was 
especially strong in highly polluting EU economies. 

From a global perspective coal combustion is not only the largest source of 
CO2 emissions, but also a major threat to public health. At the same time about 
80% of EU coal power plants (and all Polish coal power plants) do not comply 
with EU regulations on emissions standards. This feature of the combustion sec-
tor in EU leads to formulation of the second hypothesis: 

Hypothesis 2. The impact of lowering allowances in EU ETS on reducing the level 
of actual emissions was much weaker for installations listed in combustion 
sector compared to other EU sectors. 

In order to enable learning and refinement the EU ETS is designed to operate 
in phases. Burke (2006) underlines that the release of the very first verified emis-
sions data in Phase 1 of EU ETS indicated that permits had been over-allocated 
by around ninety-five megatons while Alberola (2006) shows the EU ETS market 
was not as short as expected, particularly with regard to power producers need-
ing fewer EUAs. However, based on lessons learnt from Phase 1 in later phases 
certain regulators refined the EU ETS in an attempt to provide a more robust and 
efficient market operation (Niblock and Harrison, 2011). Thus, it rapidly became 
evident that markets and economies managed to adjust to the scheme regulations. 
One may expect that this process of conforming to the new provisions should 
have a positive impact on general environmental effectiveness of EU ETS and the 
following hypothesis should hold true:

Hypothesis 3. The positive impact of lowering the level free allowances in EU 
ETS on reducing the level of actual emissions intensified during the later 
stages of EU ETS in all sectors and all EU countries.

As shown in Figure 1, levels of verified emissions and GDP growth seem to 
be correlated which directly stems from the fact that higher levels of air pollution 
are to some extent induced by increased economic activity. However, the ongoing 
process of shifting EU economy toward services and other activities character-
ized with low GHG emission levels, installation of new eco-efficient technologies 
and the impact of EU ETS system of penalties for extensive pollutants seem to 
support the final hypothesis of this paper: 

Hypothesis 4. Lowering the level free allowances in EU ETS did not have a sta-
tistically significant impact on reducing GDP growth rates of EU economies.
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The hypotheses listed above will be verified using detailed dataset described 
in Section 3 and the methodology described in Section 4.

3. The dataset

In this paper we use the detailed data on EU ETS provided by the Wegener 
Center for Climate and Global Change (WCCGC).1 The database stems from 
EUTL and contains all monitored installations. The EEA-database also originates 
from EUTL but in contrary to WCCGC database is aggregated in (about 40) 
activities. In addition, the estimates of aggregates on WCCGC database are de-
rived from a comparison of the intersection of installations in previous years, 
which gives a much better approximation compared to EEA database in which 
the missing values are not considered. Although the role of EU ETS in shaping 
the environmental policy of EU is obvious, current economic literature lacks 
any econometric analyzes devoted to the issues in question that would apply 
the reliable Wegener Center for Climate and Global Change database. Thus, the 
originality of this study follows from the fact that in contrary to existing studies 
(comp. e.g. Anderson and di Maria (2011), Jaraite and di Maria (2014), Martin 
et al. (2014), Borghesi and Flori (2018), Teixidó et al. (2019), Cañón-de-Francia 
and Garcés-Ayerbe (2019), Lin et al. (2019), Wildgrub et al. (2019), Verde et al. 
(2019), Bayer and Aklin (2020), Bruyn et al. (2020), among others) this pa-
per provides results of a very first thorough empirical analysis of the detailed 
WCCGC database. Two main variables listed in Wegener Center for Climate 
and Global Change database will be used in empirical investigations. The first 
one is free allocations which are determined ex ante (widely) independent 
of production activity by installations, namely based on a so-called benchmark 
procedure. The basic idea is to give the installations with top technology the 
highest share of free allowances and others less, depending on their performance 
in a (outdated) reference period. The second one is verified emissions that 
reflect EU ETS policies as well as general economic conditions and international 
competitiveness. Table 1 presents the list of variables used in the empirical part  
of the study.

 1 Wegener Center for Climate and Global Change is an interdisciplinary, internationally oriented 
institute of the University of Graz (School of Environmental, Regional and Educational Sciences, 
with partner institutes also in the Faculties of Natural Sciences, Business, Social and Economic Sci-
ences, and Arts and Humanities), which serves as core research center for pooling the competences 
of the University in the areas “Climate, Environmental, and Global Change”.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ca%26%23x000f1%3B%26%23x000f3%3Bn-de-Francia J%5BAuthor%5D&cauthor=true&cauthor_uid=31434212
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garc%26%23x000e9%3Bs-Ayerbe C%5BAuthor%5D&cauthor=true&cauthor_uid=31434212
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Table 1

Variables examined in the empirical analysis

Symbol Definition Unit Data source

Variables defined for individual installations

Ai,t Allowance in installation i in period t Tons2 of CO2

Wegener Center 
for Climate and 
Global Change

Ai,t
phase2

If period t belongs to EU ETS Phase 2 this 
is equal to allowance in installation i in 
period t (i.e. Ai,t), otherwise this is equal 
to zero

Tons of CO2

Wegener Center 
for Climate and 
Global Change

Ai,t
phase3

If period t belongs to EU ETS Phase 3 this 
is equal to allowance in installation i in 
period t (i.e. Ai,t), otherwise this is equal 
to zero

Tons of CO2

Wegener Center 
for Climate and 
Global Change

Ei,t 
Verified emissions in installation i in 
period t 

Tons of CO2

Wegener Center 
for Climate and 
Global Change

Aggregated variables defined for groups of installations across EU countries

Ac,t

Average allowance in installations in coun-
try c in period t, technically  

A
n

Ac t i c i t, ,=
∈∑1

, where n is the num-

ber of instalations in country c in period t

Tons of CO2

Wegener Center 
for Climate and 
Global Change

Ac,t
phase2

If period t belongs to EU ETS Phase 2 
this is equal to allowance in country c in 
period t (i.e.  Ac,t), otherwise this is equal 
to zero

Tons of CO2

Wegener Center 
for Climate and 
Global Change

Ac,t
phase3

If period t belongs to EU ETS Phase 3 
this is equal to allowance in country c in 
period t (i.e. Ac,t), otherwise this is equal 
to zero

Tons of CO2

Wegener Center 
for Climate and 
Global Change

GDPc,t GDP growth in country c in period t % Eurostat

A complete dataset was available for 22 European countries and covered the 
period 2005–2018. In the case of other countries, there were incomplete records 

 2 Or the equivalent amount of a different greenhouse gas.



105

Testing for the economic and environmental impacts of...

in the dataset because of delays in joining the European Union or the EU ETS pro-
gram. We not only decided to estimate models for individual countries, but also to 
split the data into smaller groups, which allows to create aggregate data for GDP-
focused calculations3 as well as to compare the results between different groups of 
economies. Table 2 presents details of the country groups examined in this paper. 

Table 2

Groups of countries examined in the empirical analysis

Group of countries Composition of the group

Western Europe4 Austria [AT], Belgium [BE], Spain [ES], France [FR], United 
Kingdom [GB], Ireland [IE], Netherlands [NL], Portugal [PT]

High renewable 
energy5

Sweden [SE], Finland [FI], Lithuania [LT], Denmark [DK],  
Austria [AT], Portugal [PT], Estonia [EE]

Low renewable 
energy6

United Kingdom [GB], Netherlands [NL], Belgium [BE], Ireland 
[IE], Poland [PL], Slovakia [SK], Hungary [HU]

High air pollution7 Czech Republic [CZ], Lithuania [LT], Hungary [HU], Latvia [LV], 
Poland [PL], Slovakia [SK], Hungary [HU]

Low air pollution8 Sweden [SE], Finland [FI], Ireland [IE], Spain [ES], Portugal 
[PT], Denmark [DK], Estonia [EE]

High HDI index9 Ireland [IE], Germany [DE], Sweden [SE], Netherlands [NL], Den-
mark [DK], Finland [FI], United Kingdom [GB], Belgium [BE]

Medium HDI index10 Austria [AT], Slovenia [SI], Spain [ES], Czech Republic [CZ], 
France [FR], Italy [IT], Estonia [EE]

Low HDI index11 Greece [GR], Poland [PL], Lithuania [LT], Slovakia [SK], Latvia 
[LV], Portugal [PT], Hungary [HU]

 3 Note that GDP growth data is only available on the country level.
 4 These are the countries which are globally recognized as Western and highly developed in terms 

of economic development.
 5 Based on Eurostat data  – https://ec.europa.eu/eurostat/statistics-explained/index.php?title= 

Renewable_energy_statistics/pl.
 6 Based on Eurostat data  – https://ec.europa.eu/eurostat/statistics-explained/index.php?title= 

Renewable_energy_statistics/pl.
 7 Based on data on healthy life years lost as a result of air pollution per hundred inhabitants provided 

by WHO  – http://gamapserver.who.int/gho/interactive_charts/phe/aap_mbd/atlas.html.
 8 Based on data about healthy life years lost as a result of air pollution per hundred inhabitants 

provided by WHO  – http://gamapserver.who.int/gho/interactive_charts/phe/aap_mbd/atlas.html.
 9 Based on UN Development programme data  – http://hdr.undp.org/en/data.
 10 Based on UN Development programme data  – http://hdr.undp.org/en/data.
 11 Based on UN Development programme data  – http://hdr.undp.org/en/data.
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To give a brief overview of the statistical properties of the dataset on the 
examined variables, we abandon any attempt to supply descriptive statistics in 
tabular form, but instead focus on analysing a set of plots depicted in Figures 
2–4 that give insights on the main trends observed in the database. In the fur-
ther parts of this paper, we divide the installations listed in WCCGC database 
into three groups: the group covering all installations, the group covering 
combustion-related installations, and the group covering other (non-combustion)  
installations. 

As can be seen in Figure 2, the level of free allowances was lower in the 
countries with high level of social development, in which the median of free 
allowances was about 25,000 tons of greenhouse gas, but in medium and low 
developed countries the median was higher than 50,000 tons of greenhouse gas 
almost in every EU ETS phase. In general, there was a slightly lower level of free 
allowances in EU ETS Phase 3 compared to previous phases. The levels of actual 
emissions did not seem to depend on the level of social development of examined 
countries. One can notice that the ratio of free allowances to actual emissions 
decreased significantly below unity during Phase 3 of EU ETS.

In this context an interesting research problem would be to test what the 
trends depicted in Figure 2 would look like if the combustion sector was ex-
amined separately among the installations. This interesting problem is tackled 
in Figure 3. The boxplots presented in Figure 3 confirm that allowance levels 
seem to be similar in the case of medium and high developed countries. These 
levels are significantly higher for low developed countries. On the other hand, 
actual emissions are much lower in countries with high level of social develop-
ment than in the other groups. Compared to previous phases allowance al-
location during Phase 3 was visibly lower, however actual emissions remained 
almost unchanged. Ratio of free allowances to actual emissions was higher 
than unity during the first two phases of EU ETS, and dropped below 1 during  
the Phase 3.

In the case of other sectors (comp. Figure 4), there seem to be more outli-
ers than in the case of the data depicted in Figure 2 and 3, especially countries 
with a low level of social development. In these sectors there was almost no 
significant difference between the levels of free allowances and actual emissions 
during the EU ETS phases. In case of countries with a low and medium level 
of social development, the ratio of free allowances to actual emissions stayed 
high even in Phase 3. This suggests that no significant improvement in reducing 
emissions was reported during EU ETS Phase 3 for other sectors.
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It is also worth illustrating how the actual emissions were distributed over 
the three phases of EU ETS program. The division was made with regard to the 
level of development of the countries and the types of groups of sectors. Details 
are presented in Figure 5.

High HDI index Medium HDI index Low HDI index
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Figure 5. Actual emissions with respect to the level of HDI and types of sectors

Source: Own elaboration. The red colour indicates the pilot phase, the second phase is in green 
and the third Phase of EU ETS is in blue
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As can be concluded from Figure 5, there was a drop in actual emissions 
in combustion sector and a rise of actual emissions in other sectors during the 
operating of EU ETS in all groups of countries. In later phases of the programme, 
one could notice higher levels of emissions in other sectors.

High HDI index Medium HDI index Low HDI index
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Figure 6. Allowance allocation with respect to level of HDI and types of sectors

Source: Own elaboration. The red colour indicates the pilot phase, the second phase is in green 
and the third Phase of EU ETS is in blue 
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In turn, the data presented in Figure 6 proves that there was very meaningful 
drop of allowance allocation in the combustion sector during the EU ETS Phase 3. 
Because of that, the summarised allowance allocation also reduced significantly. 
Interestingly, in 2012 there was a significant peak in the level of allocation in 
other sectors.

High HDI index Medium HDI index Low HDI index

Figure 7. GDP growth with respect to level of social development

Source: Own elaboration. The red colour indicates the pilot phase, the second phase is in green 
and the third Phase of EU ETS is in blue 

As can be seen in Figure 7, the financial crisis of 2009 had a strongest impact 
on the countries with the highest HDI in EU. The moderately developed countries 
had experienced 3 years with negative GDP growth. The highest values of growth 
were recorded in low developed countries during EU ETS Phases 1 and 3.

The analysis of the plots presented in Figures 2–4 leads to an important 
conclusion with respect to econometric modelling of the WCCGC data. Namely, it 
suggests that in the formal econometric analyses one should use a dummy variable 
capturing the effects of 2009 crisis that significantly hit GDP and verified emis-
sion (comp. Figure 5 and 7) but did not had a similar impact on free allowances 
(comp. Figure 6). Thus, when constructing respective panel models we will use 
a dummy variable (denoted d2009) equal to 1 for the year 2009 and zero otherwise.

4. Methodology

In order to verify the main research hypotheses listed in Section 2, one should 
use dynamic panel models with fixed effects to examine the dataset discussed in 
Section 3. The setting examined in this study is rather typical for dynamic panel 
models as we focus on large cross-sectional dimension and short time dimen-
sion. As shown by Nickell (1981), classical OLS-based regression methods cannot 
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be applied in such a case because of endogeneity bias that does not disappear 
asymp totically if cross sectional dimension rises and time dimension is kept fixed. 
A typical solution is to use generalized method of moments (GMM) estimators 
(comp. Hansen, (1982), Anderson and Hsiao (1982), Holtz-Eakin et.al (1988), 
Arellano and Bond (1991), Arellano and Bover (1995), Blundell and Bond (1998), 
among others). GMM estimators are usually applied in two variants: difference 
GMM estimator (Arellano and Bond,1991; Holtz-Eakin et al., 1988) in which 
lags of the endogenous variables are used as instruments and the system GMM 
estimator (Blundell and Bond, 1998) that uses additional moment conditions 
(Sigmund and Ferstl, 2019).

In order to verify Hypotheses 1–3, we will estimate a set of linear dynamic 
panel-data models of the form:

 E a a E a A a A a A a di t i i t i t i t
phase

i t
phase

, , , , ,= + + + + +−0 1 1 2
2

3
3

2009 20009 + e i t,  (1)

where ei,t stands for the idiosyncratic errors with no autocorrelation, i belongs to 
the set of installations examined and t is the time point. The element ai captures 
time-independent individual effects across the examined set of installations while 
a0 allows taking into account autoregressive nature of time series of verified emis-
sions.12 The a1 coefficient gives insights on the impact of level of free allowances 
on the level of actual emissions in the Phase 1 of the EU ETS. The sum a1 + a2 
captures the impact of free allowances on the level of actual emissions in the 
Phase 2 of EU ETS, while a1 + a3 measures the intensity of this impact in the third 
phase of EU ETS. Finally, the coefficient a2009 captures the effects of 2008–2009 
crisis that significantly hit verified emission but had only a minor impact on free 
allowances (comp. Figures 4 and 5).

In order to verify Hypothesis 4 we will move onto analysing the aggregated 
emission data and estimating a set of linear dynamic panel-data models of the form:

 GDP b b X b GDP b A b A b Ac t c X c t c t c t c t
phase

c t
phas

, , , , , ,= + + + + +−0 1 1 2
2

3
ee

c tb d3
2009 2009+ + h ,  (2)

where hc,t stands for the idiosyncratic errors with no autocorrelation, c is the 
member of the country group examined, and t is the time point. Further, Xc,t 
denotes a set of control variables. The coefficient bc captures time-independent 
individual effects across the countries, while b0 allows the autoregressive nature 
of time series of GDP to be taken into account.13 The b1 coefficient gives insights 
on the impact that the level of free allowances in EU ETS has on the current year 

 12 We did not find any statistically significant evidence to consider more than one lag in equation (1).
 13 Similarly to model (1) also in the case of equation (2) the respective inclusion tests provided no 

support for considering more than one lag.
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GDP growth rate. Analogically to (1) the sums b1 + b2  and b1 + b3 capture the im-
pact of free allowances on current GDP growth rate in Phase 2 and Phase 3 of EU 
ETS, respectively. Finally, the coefficient  b2009 captures the effects of 2008–2009 
crisis that significantly hit GDP in EU countries (comp. Figure 7).

5. Empirical results

In this chapter we present results of the estimation of the respective GMM 
models given in (1) and (2).14 Table 3 presents the results of estimating models (1) 
for groups of countries listed in Table 2. Similar results for GDP-focused GMM 
models are given in Table 4. 

Hypothesis 1 stated that assigning fewer free allowances had a statistically 
significant impact on lowering the level of actual emissions in the EU ETS. More-
over, according to Hypothesis 1, this effect should be especially strong in countries 
with high air pollution. The results presented in Table 3 (more precisely the data 
on coefficient a1 that is responsible for measuring the effect described in Hypoth-
esis 1) prove the hypothesis is true in countries with high usage of renewable 
energy sources, countries with low air pollution and the countries with high and 
moderate level of social development. In low air polluting countries, as well as in 
countries with high usage of renewable energy sources, lowering the level of free 
allowances had very meaningful effect in reduction of greenhouse gas emissions.

A comparison of the results obtained for combustion and other sectors allows 
for the claim that it does not matter in which group of installations the reduction 
of free allowances takes place. In case of installations listed in the combustion 
sector, lowering allowances was statistically significant for reducing actual emis-
sions for Western Europe countries, high renewable energy countries as well as 
high and medium HDI index countries. The cases of high statistical significance 
are almost exactly identical in case of models constructed for all installations and 
combustion-related installations.

Lowering the level of free allowances in the installations listed in other sec-
tors had a significant impact on lowering actual emissions in the case of countries 
with a high and low usage of renewable energy, high air pollution and low HDI 
index. In other words, the groups of countries in which lowering free allowances 
had a significant impact on lowering actual emissions are slightly different for 
models constructed for installations listed in the combustion sector and models 
constructed for other sectors. Anyhow, these results provide no evidence sup-
porting Hypothesis 2.

 14 We used a first difference GMM estimator with the Windmeijer (2005) correction for the two-step 
covariance matrix.
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Hypothesis 3 stated that in the later phases of EU ETS the actual-emission-
reducing effect of free allowances became stronger. This expectation was motivated 
by the fact that in the first phase of EU ETS the allowances were not distributed 
optimally, a factor which was later significantly corrected. Although in later stages 
of EU ETS programme the levels of free allowances were significantly reduced, 
the empirical results presented in Table 3 provide evidence to claim that during 
the Phase 3 this reduction did not have almost any effect on lowering actual emis-
sions. Only in the case of installations listed in other sectors in countries which 
use relatively large amounts of renewable energy did coefficient a3 turn out to 
be statistically significant at 1% level. To some extent, this questions the validity 
of a further reduction of free allowances, which seem to have a sagging effect on 
reducing air pollution within the EU ETS program.

The levels of free allowances set in the Phase 2 of EU ETS turned out to be 
partially important in reducing actual emissions in Western Europe (with the 
exception of the combustion sector), in high renewable energy countries (this 
was confirmed only in the models covering all installations), low air polluting 
countries (in the case of the model constructed for all installations and the model 
for installations listed in the combustion sector) and countries at a high level of 
social development (a model constructed for installations listed in other sectors). 
On the other hand, the results presented in Table 3 prove that during Phase 2 of 
EU ETS the levels of free allowances had a very strong and statistically significant 
impact on reducing actual emissions in countries with a moderate HDI index. 
To summarize, it can be seen that the pilot and second phase of EU ETS were 
periods in which the levels of free allowances played a crucial role in reducing 
actual emissions. In this context, Phase 3 had virtually no effect, which suggests 
the rejection of Hypothesis 3.

Results outlined in Table 3 were obtained using data for selected groups of 
countries. Therefore, only eight GMM dynamic panel models were presented 
and discussed. We also estimated the same types of dynamic panel models for 
the 22 individual EU countries covered in the WCCGC database. Detailed results 
can be found in the Appendix placed at the end of this paper (comp. Table A2). 
To the best of our knowledge, there are no similar thorough analyses of EU ETS 
database in the current literature that would provide detailed results obtained for 
installations in individual countries and selected groups of countries. Moreover, 
one of the biggest advantages of this study is the provision of the R script included 
in the Appendix that allows not only a replication of the presented results but also 
a straightforward regular update of the empirical outcomes (e.g. by reorienting 
the scope of the analysis towards different groups of countries/industries, by using 
the data on EU ETS Phase 4, etc.). The latter makes the included R code a flexible 
tool that opens a way for a wide range of EU-ETS-focused quantitative analyses.
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The fourth hypothesis stated that the level of free allowances did not have 
a statistically significant effect on GDP growth rate. Referring to the results of es-
timation of the respective dynamic panel models (comp. Table 4), it can be seen 
that this hypothesis turned out to be true in the case of almost every examined 
group of countries. Only for countries that use relatively large amounts of energy 
from renewable sources was a statistically significant coefficient corresponding 
to the level of free allowances noticed.

The level of free allowances in Phase 2 of EU ETS had a statistically signifi-
cant impact on GDP growth rate for those EU countries which use relatively low 
amounts of energy from renewable sources. On the other hand, the financial 
crisis of 2008 had a very meaningful impact on lowering GDP growth rate in 2009 
for every group of countries, except for countries characterized by a low level of 
social development. 

For every model estimated we conducted a Sargan-Hansen15 test to check the 
validity of instrument subsets. In every case the null hypothesis was not rejected, 
thus one may assume a correct specification of the GMM estimators. In the case 
of model (2) adding control variables such as Foreign Direct Investment or 
Labour Supply (both these variables were taken from World Bank Database)16 
did not have a noticeable influence on the estimation results compared to the 
benchmark variant presented in Table 4. Therefore, we do not present these ad-
ditional results in the main text.

6. Conclusions

The goal of this paper was to add value to the current economic literature 
that lacks any econometric analyzes devoted to examining free allowances-
verified emissions-GDP linkages in the reliable and detailed Wegener Center 
for Climate and Global Change database on EU ETS emission levels. We made 
a preliminary assessment of the effectiveness of the EU ETS in terms of reduc-
ing the actual emissions to the air while preserving the economic growth of 
EU member states. The extensive empirical analysis was focused on examining 
the issues in question for three phases of the EU ETS and various groups of 
EU economies that vary in terms of economic development and the overall air 
pollutant emission.

In general, the empirical results provided solid evidence to claim that low-
ering the level of free allowances in EU ETS had a statistically significant impact 

 15 This test allows checking for over-identifying restrictions. Null hypothesis states that the restrictions 
are valid. In other words, the test verifies if the GMM model specification is correct (Hansen, 1982).

 16 https://data.worldbank.org/
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on reducing the level of actual emissions. Moreover, this impact was found to be 
especially strong in low polluting EU economies.

At the same time, we rejected the hypothesis that the impact of lowering al-
lowances in EU ETS on reducing the level of actual emissions was much weaker 
for combustion sectors compared to other EU sectors. We also did not find solid 
statistical evidence to claim that the positive impact of lowering the level free al-
lowances in EU ETS on reducing the level of actual emissions intensified during 
the later stages of EU ETS in all sectors and countries.

However, we found solid support for claiming that lowering the level free 
allowances in EU ETS did not have a statistically significant impact on reducing 
the GDP growth rate of EU economies. The latter may be partly driven by the 
ongoing process of shifting the EU economy toward services and other activities 
characterized by low GHG emission levels and installation of new eco-efficient 
technologies. Last but not least, this also proves that the overall framework of 
EU ETS, including the system of penalties for extensive pollutants, seems to 
work (nearly) as planned.
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Appendix

Part 1. Online resources

− Visit https://github.com/PiterCidry/EU_ETS_Article to download the com-
plete R script that allows the replication of all the outcomes discussed in 
the main text as well as a straightforward regular update of the empirical 
outcomes (e.g. by reorienting the scope of the analysis towards different 
groups of countries, by using the data on EU ETS Phase 4, etc.). The dataset 
provided in the link is generated randomly merely to show the structure 
of the desired data file. In order to get access to real data about emissions, 
please contact Wegener Center for Climate and Global Change (https://
wegcenter.uni-graz.at/de/).

− Visit https://1drv.ms/u/s!AqWMx9MoY65Rk2iY-F6sq-hC_hLa?e=IzfIEa to down-
load the detailed empirical results. These were obtained using both the full 
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panel dataset on EU ETS installations as well as the datasets for individual 
countries, and various combinations of sectors and groups of countries. In 
addition to the benchmark estimation technique (i.e., a two-step difference 
GMM) also pooled/FE/RE panel models were estimated and verified. In gen-
eral, using the attached R script we estimated and examined 1,404 different 
specifications of panel models. Table A1 summarizes the statistics on the 
number of different models examined.

− Visit https://1drv.ms/u/s!AqWMx9MoY65Rk2nzyxNhejHpIXOe?e=YnNyvM to 
find more plots and visualisations of the dataset.

Table A1

 Number of panel models examined

Dataset
Depen-

dent 
variable

Pooled 
regres-

sion

One-way 
FE (in-

dividual 
effects)

One-
way FE 
(time 

effects)

Two-
way 
FE

RE PVAR Total

Full 
dataset

Emis-
sion

3 3 3 3 3 3 18

GDP 3 3 3 3 3 3 18

Groups 
(coun-
tries)

Emis-
sion

24 24 24 24 24 24 144

GDP 24 24 24 24 24 24 144

Groups 
(instal-
lations)

Emis-
sion

24 24 24 24 24 24 144

GDP 24 24 24 24 24 24 144

Coun-
tries

Emis-
sion

66 66 66 66 66 66 396

GDP 66 66 66 66 66 66 396

Total 234 234 234 234 234 234 1404

Part 2. Results obtained for individual countries

Results of GMM estimation of models (1) for individual countries are pre-
sented in Table A2.

https://1drv.ms/u/s!AqWMx9MoY65Rk2nzyxNhejHpIXOe?e=YnNyvM
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Low Interest Rates  –  
A Real Threat to German Banks  
or First-Class Whining?!

1. Introductory overview

German banks occupy a leading position in complaining about the low 
interest rate environment and the regulatory tsunami (Frühauf, 2019, 14). Both 
the low interest rates and the increasing regulation are noticeably changing the 
environment for German banks. A change that poses difficult challenges for credit 
institutions (Waschbusch et al., 2018a, 916; Schuster, Hastenteufel, 2019, 19–21; 
Hastenteufel, Kiszka, 2020a, 64). In addition, other issues such as the ongoing 
digitization and the market entry of new competitors such as fintechs, as well as 
changing customer requirements and customer behaviour, also challenge banks. 
Overall, this leads to predicting difficult times for German credit institutions 
(Dombret, 2017d; Schuster, Hastenteufel, 2019, 19–21). In addition, there is the 
ongoing corona pandemic that is characterised by great uncertainty and affects 
all economic sectors  – including the banking industry.

However, the subject of this paper is the current interest rate situation and 
its effects on German credit institutions. The expansive, sometimes unconven-
tional monetary policy pursued by the European Central Bank to stabilize the 
precarious situation following the financial crisis starting in 2007 and the currently 
historically low interest rates have repeatedly been criticized (Peters, 2020, 385). 
In this context, the focus is on the effects on a banks’ interest income, which 
suffers a significant slump because of the low interest rates and thus has a direct 
impact on the profitability of credit institutions (Waschbusch et al., 2018a, 916; 
Schenck, 2020, 77–78). Above all, German banks are particularly severely affected 
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by this due to their high dependency on their interest income (Hastenteufel/
Kiszka, 2020b, 5).

Regarding the fact that an end to the low interest rate phase cannot be fore-
seen now, the question is whether the persistently low interest rates do pose a real 
threat to banks (Waschbusch et al., 2018b, 418) or whether this is just whining 
on a very high level.

Therefore, we will first consider the effects of low interest rates on bank prof-
itability. Furthermore, we will explain what influence low interest rates have on 
the procurement of equity and the resilience of credit institutions. Subsequently, 
we will present selected possibilities on how banks can act in this situation, and 
finally draw some conclusions.

2. Low interest rates  – A challenge for banks

2.1. The effects on earnings

2.1.1. The situation of German banks

Among others, the interest margin, the cost-income ratio, and the return on 
equity can be used as indicators to assess the economic situation and the perfor-
mance of banks (Schuster, Hastenteufel, 2019, 33).

The interest margin results from the ratio of the net interest income to the 
balance sheet total and thus corresponds to the relative net interest income of 
the respective period (Deutsche Bundesbank, 2014, 61–65). This key figure is 
an indicator of a bank’s profitability, especially for those with a focus on deposit 
banking and lending business (Frère et al., 2008, 9). In recent years the inter-
est margin of German banks has been relatively stable (Buchholz et al., 2019, 
16). However, in the long term a sustained downward trend can be determined 
(Schuster, Hastenteufel, 2019, 36). Although the factors influencing the interest 
income are diverse, the low interest rate phase contributes to this in particular 
(Schuster, Hastenteufel, 2019, 36–37).

The cost-income ratio regards the administrative expenses in relation to the 
gross profit or to the operating income, which is an indicator of cost efficiency 
(Richter et al., 2018, 30). It describes the administrative effort that a bank incurs 
in order to generate one euro (Renker, 2018, 15; Waschbusch et al., 2018a, 919). 
There is a trend towards increasing expenses and stagnating or decreasing income 
(Koch et al., 2019, 14). For the former, the regulation of banks is particularly im-
portant (Sleegers, 2018, 6). This key figure indicates the weak points of German 
banks, whose cost-income ratio is more than 70% in recent years (Kent et al., 
2020, 6). This value is above the internationally comparative value of 60–65% 
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(Schuster, Hastenteufel, 2019, 40). Compared with banks from other countries, 
the German credit institutions bring up the rear with these results (Hastenteufel, 
Kiszka, 2020b, 5–6). The effects on income associated with the low interest rates 
and the flattening of the yield curve have contributed to an increase in this key 
figure in recent years (Schuster, Hastenteufel, 2019, 40–42).

The return on equity represents the ratio of profit (e.g. annual surplus) to 
balance sheet equity (Bieg et al., 2016, 6). It is used to assess a bank’s profit-
ability. The return on equity can be important in terms of risk provisioning and 
in terms of interest of potential investors in a bank (Schuster, Hastenteufel, 
2019, 34–35). In recent years, the return on equity of German banks has been 
relatively volatile. However, it has decreased particularly in recent years. The 
return on equity for all banking groups was around 4% in 2017 and it fell to 
2.4% in 2018 (Deutsche Bundesbank, 2019a, 84). In 2019, the average return 
on equity was only 1% (Oberhuber, 2020, 98). Here, too, the German banks 
show weaknesses in an international comparison (Rocholl, 2018, 4; Lakhani 
et al., 2019, 5). Many banks in this country are currently unable to earn their 
equity costs of around 5–10% (Schuster, Hastenteufel, 2019, 51–52) which is 
definitely problematic (n. u., 2014). This weakness in earning power is due, 
among other things, to the high level of dependency on interest-bearing business, 
the effects of the persistently low interest rate level, the rigid cost structures 
and the general structure of the German banking market. The low return on 
equity can also have negative effects on a bank’s equity procurement (Schuster, 
Hastenteufel, 2019, 50–54).

The development of these key figures shows how the economic situation of 
German banks has changed in recent years and raises the question of the future 
viability of traditional business models in banks.

2.1.2. Low interest rates causing income problems

It is not surprising that low interest rates are a considerable challenge for 
many German banks (Dombret, 2017a) as the net interest income is their most 
important source of income (Bontrup, 2018, 29–39; Rocholl, 2018, 5). More-
over, the negative interest rates on the credit institutions’ deposits in the euro 
system are also considered an influencing factor for their reduced net interest 
income and their lower profitability (Stadtmann et al., 2020, 208). In addition to 
their structurally-related weak earnings (Deutsche Bundesbank, 2017a, 77–78), 
extremely low or even negative interest rates present banks with additional chal-
lenges that affect both the assets and liabilities side of their balance sheet (Koch 
et al., 2019, 13). For this reason, the earnings prospects of German banks are 
increasingly declining in the wake of the ongoing low interest rate environment 
(Dahmen, Kurrent, 2017, 30). It can therefore be assumed that the longer the 
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period of low interest rates lasts, the bigger the problems for the institutions 
(Menhart, 2019, 16).

For German banks, the effects on net interest income can be observed since 
2015, because this key figure has fallen continuously and a downward trend has 
been discernible for all banking groups since then (BaFin, 2019, 81). The net 
interest income, which results directly from the interest-bearing business, fell 
for all banking groups in 2017 from € 76.4 billion to € 71.1 billion (Deutsche 
Bundesbank, 2017b, 54). This was due, among other things, to the expiry of past 
transactions with a higher interest rate and the reluctance of banks to pass inter-
est on in deposit banking. The interest income fell to a greater extent than the 
interest expenses in relation to the balance sheet total (Deutsche Bundesbank, 
2018a, 34–57). In some cases, however, slightly increasing interest expenses offset 
the falling interest income.

Moreover, the negative interest-bearing deposit facility and the negative 
interest-bearing excess reserve also play a role in the falling net interest income, 
since banks mostly have high excess liquidity (Stadtmann et al., 2020, 208). The 
negative interest paid by German banks for excess liquidity held at the Bundes-
bank amounted to € 2.17 billion in 2017, € 2.45 billion in 2018 and € 2.37 billion 
in 2019. (Deutsche Bundesbank, 2017c, 68; Deutsche Bundesbank, 2018b, 68; 
Deutsche Bundesbank, 2019b, 67). This challenges the profitability of banks 
(Stadtmann et al., 2020, 208).

The net interest income is influenced by low interest rates in different ways 
(Hasten-teufel, Kiszka, 2020b, 4). Therefore, the effects of low interest rates on the 
conditions contribution and on the structural contribution need to be examined.

On the one hand, the low interest rate environment affects customer business 
on the assets side of a bank’s balance sheet (Waschbusch et al., 2018a, 916). The 
development of the credit volume and the condition margin are important for 
changes in the active conditional contribution (Waschbusch et al., 2018b, 420). 
The demand for loans has risen continuously over the last few years (Deutsche 
Bundesbank, 2020a), with an increase mainly in retail banking. In the past, the 
increase in the loan volume always played an important role in achieving a stable 
active conditional contribution (Waschbusch et al., 2018b, 420–421). With the 
active condition margin, it is therefore fundamental to consider that there is 
a positive relationship between the margin and the absolute level of the market 
interest rate (Klein, 2020, 10). With regard to the amount of the active condition 
margin, the interest that a bank can enforce in lending business is important 
and the increasing regulatory requirements when setting the lower price limit 
must be considered. Moreover, growing competition is important (Perli, Thieme, 
2020, 14). The competitive pressure in the interplay with an oversupply of loans 
in recent years was expressed through a reduction in the margins on new loan 
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commitments (Altrock, Mosebach, 2016, 189). This means that, in this context, 
pricing based solely on costs and risks is hardly possible for banks (Waschbusch 
et al., 2018b, 421). In some cases, the effects of the low interest rates did not 
take full effect, as long-term, higher-interest transactions from the past have in 
some cases not yet expired (Hastenteufel, Kiszka, 2020b, 4). However, this will 
happen in the coming years and these transactions will then have to be replaced 
by lower-interest transactions (Perli, Thieme, 2020, 14–15). As the higher-interest 
loans collapse, they are gradually being assimilated to the low interest rate level, 
which means that the income that was still supportive will become obsolete over 
time (Klein, 2020 11). Thus, the active condition margin is under pressure due 
to the low or negative interest rates (Lucas et al., 2017, 33). So far, the active 
condition contribution remained constant (Boka, 2018, 25–26) and is expected 
to remain relatively stable in the future (Waschbusch et al., 2018b, 421).

On the other hand, low interest rates also affect the liabilities side of a bank’s 
balance sheet (Waschbusch et al., 2018a, 916). Both the deposit volume and 
the passive condition margin are important for the condition contribution on 
the liabilities side. With regard to the deposit volume, despite the low interest 
rate level, there have been no slumps in the past few years, but often increases 
in short-term deposits (Deutsche Bundesbank, 2020b, Deutsche Bundesbank, 
2020c, 62–63). For the passive condition margin, it is particularly important that 
the room for manoeuvre is increasingly limited (Mitschele, Schmid, 2016, 317). 
In deposit banking, many banks do not pass negative interest rates on to their 
customers (Bindseil, Kamin, 2018, 8; Buchholz et al., 2019, 3). Considering the 
strong and continuously intensifying competition in banking, the majority of credit 
institutions are currently unable to lower the interest rates on the liabilities side 
any further (Dombret, 2017b, 518). However, from an economic point of view 
this would be necessary in the prevailing low interest rate environment and with 
regard to net interest income (Waschbusch et al., 2018b, 422). Therefore, some 
banks have already switched to paying negative interest on customer deposits 
(Pertl, 2019, 63–64). This provides banks with an opportunity for stabilization 
(Deutsche Bundesbank, 2018a, 39). While negative interest rates were initially 
only passed on to corporate customers (Heider et al., 2018, 15), this now also 
affects retail customers, especially those with high demand deposits (n.u., 2020a). 
If the institutions cannot or do not want to pass the negative interest on to their 
customers, the passive condition margin decreases (Stadtmann et al., 2020, 
213). Such a development is also forecast for the future (Deutsche Bundesbank, 
2018a, 39). This means that banks can benefit less or no longer from an interest 
rate advantage of deposit financing over those on the money and capital markets 
(Waschbusch et al., 2018b, 422). This mainly affects the short period. For those 
banks that do not want to pass on negative interest rates to their customers, it is 
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therefore becoming increasingly difficult to generate a passive condition margin 
(Hölscher et al., 2016, 177). The rising total deposit does not help. On the con-
trary, the increased pressure on the interest rate margin, in this context, results 
primarily from the problem of deposit interest, which due to the competitive situ-
ation cannot be fully adjusted to the interest rate environment (Klein, 2020, 3).

In addition to the customer business, the components of the structural 
contribution  – i.e. the profit contribution from non-customer business  – are 
also influenced by low interest rates (Waschbusch et al., 2018b, 419–420). With 
regard to maturity transformation contribution as part of the structural contribu-
tion, it has been important in recent years that the fall in short-term interest rates 
initially resulted in a steeper interest structure curve (Sachverständigenrat zur 
Begutachtung der gesamtwirtschaftlichen Entwicklung, 2015, 180) from which 
German banks benefited (Reuse, 2019, 23). While active transactions were tied 
to higher interest rates due to their longer-term orientation, the refinancing ex-
penses decreased due to lower short-term interest rates (Hagemann, Wohlmann, 
2017, 216). The gap between short-term and long-term interest rates widened 
and higher contributions could be generated from maturity transformation, from 
which the net interest income benefited (Deutsche Bundesbank, 2014, 58). Since 
long-term transactions have expired or will expire over time, new investments 
have to be made. However, the current lower interest rate environment and 
the effects of the monetary policy of the European Central Bank on long-term 
interest rates influence this (Hagemann, Wohlmann, 2017, 216). By flattening 
the yield curve because of the expansionary monetary policy, using the positive 
effects of the maturity transformation contribution is sometimes considerably 
difficult (Hastenteufel, Kiszka, 2020b, 4). The short- and long-term interest rates 
have therefore gradually converged, whereby the contributions from the maturity 
transformation decrease (Lister, 2018, 6; Buschmann, 2020), which influences the 
structural contribution (Waschbusch et al., 2018b, 419–422; Perli, Thieme, 2020, 
14). This reduces the interest income and ultimately also the interest surplus. 
A yield curve with a slight slope is particularly important for those institutions 
who mainly generate their income from maturity transformation (Michels, 2019, 
4–5). Their profitability is particularly affected by this development, which is 
even more difficult in a long-lasting low interest rate environment (Hönsch et al., 
2016, 24). If the yield curve continues to decline, this can leave a lasting damage 
to the economic situation of banks (Koch et al., 2016, 28). In addition, effects 
on the structural contribution from the return on investments are observed. 
Above all, the falling income from government bonds in the context of low in-
terest rates is important (Freiberger, 2013). In the past, this income has made 
an important contribution to the interest result (Deutsche Bundesbank, 2017d). 
However, there is the problem of substituting expiring and high-interest rates in 
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the current low-interest environment (Flesch, Gebauer, 2015, 604–605). Due to 
a lack of adequate investment opportunities, a decline in contributions has been 
recorded (n.u., 2020b, 42).

It should be noted that a burden on net interest income results from a per-
sistent low or negative interest rate environment and thus the banks’ main source 
of income is being permanently attacked (Waschbusch et al., 2018a, 916). This 
particularly affects the passive condition contribution as well as the structural 
contribution (Hastenteufel, Kiszka, 2020b, 4). This also goes hand in hand with an 
impact on the profitability of banks and the pressure on their earnings situation 
is continuously increasing (Sachverständigenrat zur Begutachtung der gesamt-
wirtschaftlichen Entwicklung, 2019, 37–38). All of this will affect the banks’ busi-
ness models (Waschbusch et al., 2018a, 916). A low-for-long scenario definitely 
leads to the erosion of profitability (Deutsche Bundesbank, 2018c, 49).

Overall, with regard to future developments, it can be assumed that both the 
persistent environment of low interest rates but also the increasing expenditure 
due to regulation and the effects of advancing digitization will lead to challenges 
for many banks (Pertl, 2019, 45). In the following, we will analyse to what extend 
these developments  – especially low interest rates  – will have negative effects on 
the procurement of equity for German banks.

2.2. Difficulties in raising equity

Equity is extremely important for German banks, as it ensures their functional-
ity and serves as a risk buffer (Guindos, 2019, 1–2). It is therefore of outstanding 
importance for the security and solidity of the whole banking sector (Lakhani 
et al., 2019, 3), on the one hand, and the entire economy on the other hand 
(Schäuble, 2017, 3). However, the current earnings situation makes it difficult 
for banks to build up equity capital by means of retained earnings (Altavilla et 
al., 2018, 533–534). One consequence of this obstacle to building up equity can 
be the increased susceptibility to shocks or economic problems (Altavilla et al., 
2018, 534).

In recent years, the favourable valuation results and the low risk provision-
ing have had a beneficial effect in this context (Brei et al., 2019, 11). However, it 
should be noted that, for example, in the context of an economic downturn, there 
will be an increase in loan defaults and thus increased individual or general bad 
debt allowances (Weidmann, 2017). For this reason, the capital buffers accumu-
lated should not be reduced, and the existing risks should not be underestimated 
(Deutsche Bundesbank, 2017a, 68; Deutsche Bundesbank, 2018d, 64–83). It is 
therefore expected that risk provisioning will continue to increase in the future 
(Flögel, Gärtner, 2020, 4–5). Moreover, it is not surprising that the banks in the 
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euro zone were able to strengthen their capital position in 2019, both through 
retained profits and by means of external capital procurement (ECB, 2020, 26). 
Finally, yet importantly, the institutions have significantly strengthened their equity 
base for regulatory reasons since the financial crisis of 2007 (n.u., 2020d, 375).

Overall, it will be more difficult for banks to build up capital both now and 
in the near future. This becomes even more serious the longer the environment 
of low interest rates persists, since the build-up of excess capital is then only 
possible to a lesser extent (Deutsche Bundesbank, BaFin, 2019a). Nonetheless, 
the current capital resources of German banks are (still) good (n.u., 2020c 320).

The decline in profitability and problems in raising equity make banks more 
vulnerable to shocks (Guindos, 2019, 1). Depending on the individual situation 
of a bank, its risk-bearing capacity can be impaired (Wolberg, 2014, 1000). As 
a result, profitability is important with regard to the solidness of banks and its 
financial stability (Guindos, 2019, 1). In this context, Dombret sees the German 
banks lagging behind and expresses a need for action due to the long-term low 
interest rate phase and it’s not foreseeable end (Dombret, 2015).

However, when it comes to absorbing losses, the equity base plays a major role 
in the resilience of banks (Deutsche Bundesbank, 2019a, 85; Sachverständigenrat 
zur Begutachtung der gesamtwirtschaftlichen Entwicklung, 2019, 218). The core 
capital tier 1 ratio can be seen as the most important key figure in this context 
(BaFin, 2020, 30). Due to the strengthening of core capital tier 1, the equity base of 
German credit institutions can generally be described as solid (n.u., 2020d, 375). 
It contributes to the institutions’ risk-bearing capacity and thus promotes the sta-
bility of the entire financial system (Thiele, 2017). However, it should be noted 
that in the course of the persistent low interest rate environment (in the future) 
difficulties might arise in the procurement of equity, which in turn would ad-
versely affect the resilience of banks (Waschbusch et al., 2018b, 423). The increase 
in the core capital tier 1 ratio asked for in the last LSI stress test was quantified by 
the participating institutions at an average of 0.3 percentage points up to the year 
2023 (Deutsche Bundesbank, BaFin, 2019a). The stress test to determine the 
regulatory target capital ratio showed that the German small and medium-sized 
institutions have a solid capital base despite the stress scenario (BaFin, 2020, 30).

Overall, an increased risk-bearing capacity and resilience can be attested, 
whereby especially the effects of the low interest rates must always be viewed 
critically (Deutscher Bundestag, 2019, 2). The German Bundestag assumes that 
the good capital resources, especially with regard to the core capital ratio, will 
benefit the German banks in mitigating the effects of the low interest rate phase 
(Deutscher Bundestag, 2019, 6). The BaFin states that German banks have suf-
ficient capital resources to survive in this phase (BaFin, 2016, 16; BaFin, 2017, 
19). Thus, the resilience of the German banks is given (Dombret et al., 2017, 18; 
n.u., 2020d, 375).
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3. Recommendations for banks

Banks generally have the option of making changes in interest-based business 
and/or realigning their business model in order to tap new sources of income. On 
the one hand, negative interest rates could be passed on to customers, maturity 
transformations could be adjusted, lending could be expanded, or investments 
could be diversified. On the other hand, expanding commission business, reducing 
costs, actively using opportunities from digitization, and further concentrations 
on the banking market could generate (new) sources of income and new business 
models could be developed.

3.1. Passing on negative interest rates to customers

With regard to the options for action within the interest-based business model, 
negative interest in deposit banking could be passed on to the customers (Perli, 
Thieme, 2020, 16). As already mentioned, some credit institutions are already 
passing on negative interest rates to their customers to stabilize their financial 
situation (Siejka, 2017, 199). By now, negative interest rates are only applied to 
large-volume deposits only (Bouazza, Schad, 2020, 61).

In the first quarter of 2020, biallo.de investigated 1,300 institution of which 
211 charge their customers negative interest, 113 of them also in retail banking 
(Biallo, 2020a). In the second quarter of 2020, they found around 250 banks 
passing on negative interest to their customer (150 in retail banking) (Biallo, 
2020b). Usually, exemptions apply, which, however, vary greatly according to the 
deposit amount (Schwendrat, Stolbrink, 2020, 217–218). With corporate custom-
ers in particular, many banks from all banking groups pass on negative interest 
rates (Altavilla et al., 2019, 3). A persistent environment of negative interest rates 
will make it more and more difficult for the banks not to pass on the negative 
interest rate to their customers, so it can be assumed that this cannot be avoided 
in the long term (Suendorf-Bischof, 2019, 279). However, the acceptance of 
negative interest rates by customers is extremely low (Perli, Thieme, 2020, 16; 
Tietz, 2020). There is a risk that customers will switch to another bank that has 
not (yet) introduced negative interest rates for its customers (Hainz et al., 2017, 
40). In addition, customers might prefer to store their money at home instead 
of accepting negative interest rates (Dombret, 2016, 3; Drescher et al., 2016, 2).

Overall, the number of institutions that charge negative interest rates on 
sight deposits is increasing continuously (n.u., 2020f). Thus, the volume of the 
deposits affected by this is also increasing (Deutsche Bundesbank, 2018a, 39). 
In September 2019, 58% of the credit institutions included in the MFI interest 
rate statistics reported a negative volume-weighted average interest rate for sight 
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deposits from companies (23% for private customers) (Deutsche Bundesbank, 
2019c, 32). The MFI interest rate statistics for June 2020 revealed that in Germany 
the interest rate for deposits of new private customers is 0% and for non-financial 
corporations -0.08% (ECB, 2020, 16).

So far, the passing on of negative interest rates has not yet prevented banks 
from a falling net interest income (Sinn, Schmundt, 2018, 10–17). Thus, the will-
ingness to pass on negative interest is increasing (Deutsche Bundesbank/BaFin, 
2019b, 9; Biallo, 2020a), so that it can be expected that the number of credit 
institutions that will pass on negative interest rates to their customers will increase 
in the future (Schwendrat, Stolbrink, 2020, 218). However, the negative interest 
on customer deposits is a decision that banks must consider very carefully, as this 
poses a great risk to the stability and durability of customer relationships. There 
are also individual institutions that not only pass on the negative interest rate of 
the European Central Bank to their customers but charge even higher negative 
interest on deposits in order to generate additional income from this. Although 
banks have to generate income and, in this context have to develop new sources of 
income in order to remain profitable, this is an extremely dangerous undertaking.

3.2. Expand maturity transformation

Furthermore, an expansion of the maturity transformation is possible (Jansen, 
Portisch, 2019, 161). An expansion of the maturity transformation can help to sup-
port the interest result. Especially small and medium-sized banks have followed 
this strategy in the past (Claußen et al., 2017, 86–87). On the one hand, there is 
an increased amount of short-term deposits and, on the other hand, fixed inter-
est rates on the assets are expanded. There is also an increase in the number of 
long-term loans in the non-bank sector (Deutsche Bundesbank, 2018d, 52–81).

The maturity transformation, however, is associated with the interest rate 
risk. With the expansion of the maturity transformation, this risk also increases 
(Jansen, Portisch, 2019, 161), making banks more vulnerable to an abrupt rise 
in interest rates (Dombret, 2017b, 519). If such a rise in interest rates occurs as 
a surprise, deficits in the interest rate business and negative effects on market-
valued assets are to be expected (AFS, 2018, 2). Many German banks have 
high interest rate risks due to an extended maturity transformation (Deutsche 
Bundesbank, 2019d, 57). With a view to the Basel interest rate risk coefficient, 
this particularly affects small and medium-sized credit institutions (Deutsche 
Bundesbank, 2019d, 68). In this context, the Basel interest rate risk coefficient 
is used as a risk measure (Deutsche Bundesbank, 2017a, 75). It has increased 
noticeably in recent years, especially at savings banks and cooperative banks 
(Deutsche Bundesbank, 2019d, 68–69).



137

Low Interest Rates  – A Real Threat to German Banks or First-Class Whining?!

In addition, the Net Stable Funding Ratio (structural liquidity ratio) must be 
considered in this context, which limits the possibility of maturity transformation 
and thus in particular its expansion (Claußen et al., 2016, 51). This ensures stable 
and sustainable refinancing and thus a resilient liquidity risk profile. A minimum 
rate of 100% is considered over a 12-months period, which must be present in 
relation to the amount of stable refinancing available and the amount of secure 
refinancing required. If a bank fulfils this requirement, the liquidity is sufficient 
for the one-year period (Krämer, 2020, 1461–1462).

The banks can, however, come up against their limits, as the potential is 
often already largely exhausted and the scope is limited by legal requirements 
(Dombret, 2017b, 519). Only a considerable extension of the term would still 
have a positive impact on the return, which in turn would, however, go hand in 
hand with increasing interest rate risks. It must be recognized that extending the 
maturity transformation cannot be viewed as a permanent solution, but merely 
represents a measure to gain time (Dombret, 2017a).

3.3. Expansion of lending

An expansion of lending and the volume has already been initiated by the 
institutes or can be considered by them in order to fight the falling interest in-
come with a view to the active conditional contribution. In connection with an 
expansion of lending, however, an increased risk can arise (Klein, 2020, 2–14); 
if for example, banks grant riskier loans (Claußen et al., 2016, 62). If there is an 
economic downturn, the risk of rising risk costs are also important in this context 
(Wolberg, 2020, 65).

In general, the lending business of German banks has grown in recent years 
(n.u., 2020e, 11). In addition, it should be noted that with the expansion of 
lending, more and more loans were granted in higher-risk segments (EBA, 2020, 
20). In mid of 2020, however, the German banks reported for the first time since 
the end of 2017 a decline in demand for private real estate finance (Deutsche 
Bundesbank, 2020d, 22). In contrast, the demand for loans in corporate finance has 
increased significantly (Deutsche Bundesbank, 2020d, 10). In times of the corona 
pandemic, lending is being expanded primarily in the context of short-term loans 
to secure liquidity (Osman, 2020b). Loans are granted to support the economy 
and to bridge the crisis (Atzler, 2020; Flögel, Gärtner, 2020, 4; Schneider et al., 
2020). The institutes’ current willingness to take risks is limited (Osman, 2020a; 
Osman 2020b). In the context of the Corona crisis, banks must also increasingly 
expect loan defaults and thus deductions on their receivables and make provisions 
for contingent loan losses (Theurer, 2020). Moreover, banks have expanded their 
riskier commitments in recent years and have granted loans in sectors that are now 
particularly economically affected by the pandemic (Flögel, Gärtner, 2020, 4–5).
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Credit growth cannot fully compensate for the effects of low interest rates 
(Jobst, Lin, 2016, 25; Klein, 2020, 14). The main limitations of this are the pre-
vailing competitive pressure and a limited demand (Stuska, Ritter, 2019, 3). 
Nonetheless, the growth in loan volume is helping to ensure that banks are not 
fully affected by the negative effects of the low interest rate phase (Koch et al., 
2019, 13; n.u., 2020e, 11).

3.4. Investment diversification

With capital investments, there may be room for manoeuvre to stabilize the 
structural contribution, whereby a change in the structure of the capital investment 
or further diversification may be considered (Schuster, Hastenteufel, 2019, 55). 
Sustainability, for example, is a topic that is becoming increasingly important in 
many different areas of life (Niedermüller, Röder, 2020, 69) and is important 
in this context (Müller, 2020, 572–574; Rosenthal, Stickling, 2020, 14). For many 
customers, the sustainability of their bank is important, so that the improved 
image due to a sustainable orientation can be an advantage when acquiring new 
customers (Hastenteufel, Kiszka, 2020c, 261–264). As a result, in view of the 
earnings problem, it is necessary for banks to consider investments with a higher 
risk and thus mostly with a higher return (Dombret, 2017b, 519). Following the 
principle of no, risk/no return, in the area of investments it should be checked 
whether additional income opportunities could be used by consciously taking 
higher risks (Ihring, 2016, 115). In doing so, however, the banks must always 
consider their risk strategy and risk capacity (Waschbusch et al., 2018b, 420), so 
that it should avoid taking higher and inappropriate risks when looking for new 
return opportunities (Dombret, 2017b, 519). Even if higher returns can be gener-
ated in the short term, in the long term this can result in dangers from increasing 
risk costs (Waschbusch et al., 2018b, 424).

Overall, banks can very well succeed in stabilizing their structural contribu-
tion and their earnings position if they embark on further diversification and 
always keep an eye on possible risks and their risk strategy (Ihring, 2016, 115).

3.5. Adjusting the business model  
and developing new sources of income

The increase in income from fees and commissions is directly linked to the 
development of new sources of income (Waschbusch et al., 2018a, 919). With 
regard to the problem of the low interest rate phase and its effects, there is an 
opportunity to compensate for the falling income and to stabilize profitability 
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through further diversification and the expansion of (non-interest-related) sources 
of income (Dombret, 2014, 1181). This is also intended to reduce the dependency 
on interest rates, with increasing importance being attached to commission income 
in particular (Deutsche Bundesbank, 2016, 76) especially in the areas of current 
accounts, payment transactions, securities and insurance contracts (Waschbusch 
et al., 2018a, 919).

In the past, German banks often offered many banking services free of charge 
(Pertl, 2019, 62). It is understandable that this still corresponds to the expecta-
tions and ideas of customers who got used to this so-called free culture over the 
years (Schuster, Hastenteufel, 2019, 56). While this was only possible through 
cross-subsidization through the interest-bearing business (Funk, 2017, 2), this pos-
sibility is no longer available during this current low interest rate (Fohrer, 2016, 
64). Another reason for this was the increasing competition for customers and 
market shares with more and more free services such as current accounts, credit 
cards or advice (Koch et al., 2019, 13). It should be borne in mind, however, that 
all banking services incur costs for banks (Köhler, 2015, 32). For this reason, it 
should be normal for them to be able to price their services appropriately (Krüger, 
2017, 8). This must be conveyed to the customers in order to detach them from 
the imprinted free culture (Pertl, 2019, 62). If banks had always priced their ser-
vices appropriately and not rested on the high interest income in the past, they 
would currently have no problems in enforcing a normal and service-appropriate 
pricing of their products.

Options for introducing fees that have already been used by some banks 
relate, for example, to withdrawing money at the counter or ATM (Schiereck 
et al., 2020, 550–554). In addition, there is significant potential with debit cards, 
which have so far been often offered free of charge, as well as paper-based bank 
transfers. In addition, banks can expand their product range and offer additional 
services for their customers (Hagenow, Klenk, 2019, 34–36). In order to increase 
the commission result, the quality of customer advisory service is also of great 
importance (Hastenteufel, Kiszka, 2020b, 13). In this context, genuinely holistic 
advice geared towards customers and their needs will play an important role in 
the future. The quality of advice has an impact on customer satisfaction and loy-
alty and thus also on their earnings situation (Schuster, Hastenteufel, 2019, 65; 
Hastenteufel, Kiszka, 2020b, 13). The topic of sustainability can also be important 
in this context. Many customers are interested in sustainable investments and re-
lated advice. Thus, it would be conceivable, for example, to offer suitable banking 
transactions related to the energy transition as well as advice that e.g. includes 
funding programs for this purpose. There may well be opportunities for banks 
to strengthen their commission income as well as increasing customer satisfac-
tion and loyalty. With a consciously sustainable financial investment and advice, 
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there is a large, so far (almost) untapped income potential for credit institutions 
(Hastenteufel, Kiszka, 2020c, 263–264).

All in all, it must be taken into account that there are limitations with regard 
to increasing the commission income, such as growing competition or customer 
needs (Göbel, 2018, 19), but there is still potential to grow. However, this can only 
partially compensate for the lower interest results in the future (Pertl, 2019, 90).

In addition to the above-mentioned reactions for increasing earnings, there 
are also opportunities for savings or an optimization of expenses (Pertl, 2019, 
64). One possible starting point for potential savings is the closure of branches 
(Waschbusch et al., 2018a, 919). Even though a trend towards closures can be 
observed (Mihm, Frank, 2016, 35), the branches remain fundamentally impor-
tant for some customers (Fischer et al., 2019; Schuster, Hastenteufel, 2019, 83). 
Thus, it is also important to modernize existing branches and to further develop 
their concepts (Waschbusch et al., 2018a, 919). However, experts expect that 
branch closings alone will not be enough to handle the existing cost pressure 
(Siedenbiedel, 2015). In addition, the potential for savings in branch closings 
should mostly be limited to the savings banks and cooperative banks as those 
still have the most extensive branch network (Mausbach, 2020, 13). At the same 
time, however, the corporate philosophy of these banks is based on regionality 
and customer proximity (Grandke, 2019, 495). A reduction in staff can also be 
considered (Waschbusch et al., 2018a, 919), which, among other things, goes 
hand in hand with branch reduction (Pertl, 2019, 64–71). Moreover, the bundling 
of functions and/or the outsourcing of certain tasks and processes to external 
providers could also be considered (Ermrich, 2019, 493).

It usually takes a longer period for such measures to take effect (Dombret, 
2017b, 520). In addition, when realizing potential savings, it should be kept in 
mind that negative effects can also occur, which is why pros and cons should 
always be considered (Koch et al., 2019, 42; Schuster, Hastenteufel, 2019, 55). 
Overall, the cost savings alone cannot help overcome the problem of low inter-
est rates (Hirdina et al., 2020, 207). Nevertheless, it is important to establish an 
active and sustainable cost management and understand it as an ongoing process 
(Judt, Klausegger, 2020, 229).

In addition, digitization plays an important role in securing the future vi-
ability of banks (Walter, 2016, 34). Despite the fact that digitization also poses 
challenges for the banks, this is also a great opportunity (Schuster, Hastenteufel, 
2019, 76). On the one hand, digitization goes hand in hand with potential savings 
in expenses through automation and standardisation (Pommerening, 2020, 9). 
On the other hand, there are also opportunities on the earnings side (Flötotto, 
Koch, 2016, 14).
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Ever-advancing digitization means that the technology associated with it is 
becoming more and more part of everyday life (Pommerening, 2020, 6), and 
thus, spatial and temporal boundaries can be overcome (Grabher et al., 2017, 6). 
This also has an impact on banking (Hastenteufel, Hagmann, 2020, 4). For many 
people, the flexible use of banking services that is independent from space or 
time has become extremely important (Thiele, 2017). However, this also results 
in an increase or adjustment of customer expectations (Grandke, 2019, 495). It 
is therefore important to accelerate automation and further expand and develop 
digital channels and offers. Currently, around 70% of banking transactions are 
already carried out digitally (Hastenteufel, Kiszka, 2020b, 11). This shows how 
important the topic of digitization is (Ermrich, 2019, 493). Digitization enables 
a new type of customer proximity, which, in addition to personal contact, now 
also relates to technical aspects (Hastenteufel, Kiszka, 2020b, 7). Further trends 
such as platform economy, mobile payment, blockchain technology, robo-advisors, 
cloud computing or artificial intelligence can also represent points of contact for 
the banks to take action (Hastenteufel, Hagmann, 2020, 5–13). New technolo-
gies, for example, help to make tailor-made, personalized services easier and 
better (Hastenteufel, Kiszka, 2020b, 22). In addition, it is precisely these types 
of services that customers want (zeb, 2019, 6). In this context, the data collected 
by the banks play an important role, which customers are willing to share for 
a personalized range of services (Schäfer, 2020, 216). The demand-oriented and 
specifically adapted offer can lead to a competitive advantage. Furthermore, there 
are opportunities for banks from cooperating with fintechs (Praeg, Schmidt, 
2016, 44), who for this reason should not only be viewed as a threat (Jonietz 
et al., 2018, 379).

Regarding the corona pandemic and the associated (compulsory) increase 
in the use of digitized products, both customer behaviour and customer expecta-
tions could change permanently (Kröner, 2020). This situation can also provide 
the credit institutions with information about the areas in which customers are 
accepting digital offers. The banks can use these empirical values for the future 
(Jue, 2020, 392). In addition, inadequacies in the use of bank offers can be identi-
fied (Messenböck, Schwarz, 2020, 27).

If the banks ignore digitization or react to late, customers and, as a result, 
important income will be lost to digital competitors (Waschbusch et al., 2018a, 
917). It will therefore be necessary to continue investing in this area (Pomme-
rening, 2020, 214). Thus, for banks the digital transformation is no longer an 
option, it is essential for their survival (Stollarz, 2018, B5).

There is also the option of market consolidation (Dombret, 2017a). This 
can occur e.g. in the form of banks leaving the market, mergers or downsizing 
(Dombret, 2017b, 520). In the German banking market in particular, there is 



142

Jessica Hastenteufel, Lena Fuchs

still potential due to the large number of credit institutions and bank branches 
(Dombret, 2014, 1181). Consolidation projects can lead to an increase in profit-
ability and productivity (Grabher, Schettler, 2016, 35). In the future, some banks 
will not be able to implement the adjustments required due to their changing 
environmental conditions on their own, thus, that the possibility of consolidation 
can or even must be considered (Sinn, Schmundt, 2017, 18).

There has been an increase in consolidations in recent years. In 2019, the 
number of credit institutions in Germany decreased to 1,717 institutions. This 
corresponds to a reduction of 66 banks. In comparison: In 1994, there were still 
3,872 banks in Germany (Deutsche Bundesbank, 2020e). Experts assume that 
there will be about 1,200 banks in Germany by 2025 (Sinn, Schmundt, 2016, 28). 
The number of branches is also steadily declining (Sachverständigenrat zur Be-
gutachtung der gesamtwirtschaftlichen Entwicklung, 2019, 208). In 2019, 1,220 
branches were closed permanently (Deutsche Bundesbank, 2020e). Many banks 
are also open to a merger in the future or are already in this process (Dombret, 
2017c, 21). However, a bank does not always only benefit from its size (Stuska, 
Ritter, 2019, 2). The important thing is to ensure a merger makes strategic sense, 
because mergers alone do not help to overcome the problems resulting from the 
low interest rate phase (Mausbach, 2016, 37).

To sum up, the implementation of various measures helps banks to meet 
the challenges of the low interest rate phase (n.u., 2020d, 376). However, the 
challenges associated with the low interest rate environment do not end with the 
end of low interest rates (Rocholl, 2018, 10). Because although an exit from 
the low interest rate policy is repeatedly called for (n.u., 2018, 7), it would be 
a fallacy to assume that such an exit would only have positive effects (Deutsche 
Bundesbank, 2018a, 38).

4. Final conclusion

After a phase of low interest rates that has now lasted for several years due 
to the expansionary monetary policy of the European Central Bank as a reaction 
to the upheavals resulting from the financial crisis of 2007 (Deutsche Bundes-
bank, 2019e, 46), there is still no end in sight (n.u., 2020d, 376). This issue poses 
enormous challenges for German banks.

Net interest income, the banks’ most important source of income, is negatively 
impacted by the low interest rates, which also affects the profitability of credit 
institutions. As a result, the pressure on a bank’s earnings situation constantly 
increases (Waschbusch et al., 2018a, 916; Waschbusch et al., 2018b, 423). These 
developments are particularly important for a large number of German banks 
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due to their weak earnings and the associated high level of dependency on the 
interest result as well as their frequent focus on traditional deposit banking and 
lending business (Thiele, 2017). Even if their earnings weakness is not exclusively 
caused by low interest rates (Dombret, 2017a; Weidmann, 2017), it is undisputed 
that the net interest income in particular and the income in general are negatively 
affected by low interest rates (Bikker, Vervliet, 2018, 3). The longer this phase 
lasts, the greater the potential dangers for banks (Thiele, 2017). In other words, 
both a persistence and a further decline in the interest rate level will harm credit 
institutions (Deutsche Bundesbank, BaFin, 2019b, 8). In the future, this will also 
have an impact on the procurement of equity. However, most German banks 
currently have a good and solid capital base, which has a positive effect on their 
resilience (n.u., 2020c, 320). Thus, the robustness and the capital resources of 
most German banks are still considered sufficient (n.u., 2020d, 375).

The challenges resulting from the low interest rate environment will have 
a lasting impact on the income and asset of banks, especially in the next years. 
Therefore, the risk of harmful effects of permanently low interest rates on German 
banks are obvious (Bräuer, 2013, 43). Most institutes can cope with these chal-
lenges (Dombret et al., 2017, 17–18), if they take appropriate countermeasures 
(Koch et al., 2016, 33–47). The banks must take advantage of the opportunities 
that arise on both the income and expense side and must have the necessary 
courage to go new or unknown paths (Waschbusch et al., 2018b, 426). There 
are various starting points for tackling the necessary change (Waschbusch et al., 
2018a, 921). However, each bank must consider its individual circumstances and 
use them to decide which steps to take to overcome its challenges (Schuster/
Hastenteufel, 2019, 225). However, if the credit institutions do not take action, 
this will have serious consequences for them (Waschbusch et al., 2018a, 921).

A glimpse into practice shows that German banks have been able to limit 
the negative effects resulting from the phase of low interest rates at least to some 
extent (n.u., 2020e, 11). While many banks have already taken necessary measures 
to succeed in a constantly changing environment (Thiele, 2017), not all of them 
did (Kröner, Osman, 2020, 30).

Despite the possibility of countermeasures, the phase of low interest rates 
is and remains a huge challenge for German banks (Perli, Thieme, 2020, 14–18). 
In some cases, however, it is a matter of whining at a high level, and the banks 
themselves need to find the right answers to the challenges that arise in the con-
text of the changing external conditions (Hastenteufel, Kiszka, 2020b, 23). For 
this reason, banks should not constantly complain about the low level of interest 
rates, but rather think about and implement effective adjustments with the focus 
on usefulness. Therefore, the banks are by no means faced with an insoluble 
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challenge and the prospects are by no means hopeless, provided they are willing 
and ready to make the necessary changes (Bindseil, Kamin, 2018, 47). Because 
in every challenge there is at least an equal opportunity. It is therefore up to the 
banks themselves to initiate the necessary changes, break out of their outdated 
structures, and leave their comfort zone. Because as John F. Kennedy once said: 
“Change is the law of life. And those who look only to the past or the present are 
certain to miss the future” (Kennedy, 1963, 16).
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Functional business valuation  –  
The theoretical foundation of  
argumentation value  
and its underlying function

1. Introduction

Carrying out a business valuation requires a task analysis because the enter-
prise value (firm value, company value) depends on the respective task  – in this 
context also known as purpose or function  – which the valuation should support. 
A company does not only have a specific value for each valuator or, generally, 
each valuation subject (i.e. the potential investor), but it can  – depending on 
the task  – also have quite a different value. Thus, business valuation is always 
purpose-dependent: It is vital to acknowledge that an “only true” company value 
and a solely appropriate method for its calculation do not exist. The principle of 
purpose dependency is the basis of the functional business valuation theory, which 
originated in Germany. In addition to the principle of purpose dependency, this 
theory relies on the principle of subjectivity, the principle of future-orientation, 
and the principle of total valuation (overall rating).

The functional business valuation theory differentiates between main and 
minor functions (Matschke, Brösel 2011, 2013, 2018 and 2021). The main func-
tions are related to interpersonal conflicts. Therefore, it is about those valuations 
that are aimed at a change of ownership of the (share of the) company to be 
valued or at the delimited business units to be assessed (Matschke 1979, p. 17). 
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Nevertheless, it does not matter whether the change of ownership is only con-
sidered or has actually occurred.

Among the occasions that entail a “change of ownership” are:

− occasions in which a ”change of ownership” really occurs (e.g. purchase/
sale);

− opportunities where there is “no change of ownership”, but the same owner-
ship (in form of an unchanged circle of shareholders/owners) results in an 
altered ownership structure with regard to the valuation object (e.g. merger/
demerger).

Business valuations in the context of minor functions are those that are not 
directed toward a change of ownership. Occasions are, for instance, valuations 
for accounting and taxation purposes, valuations for “value-based” management 
and control, and valuations in the context of credit analyses. Therefore, minor 
functions include but are not limited to the credit support function, the manage-
ment control function, and the standard / statute (law) reading function, the latter 
of which comprises both the information and the tax base assessment function 
(Brösel 2006).

On the other side, there are three main functions: the decision function, 
the arbitration function, and the argumentation function (cf. Figure 1, Matschke, 
Brösel 2011, p. 13; Matschke, Brösel 2013, p. 52; Matschke, Brösel 2018, p. 14).

The result of a business valuation within the decision function is called the 
decision value of the enterprise. The term “decision function’ considers the pur-
pose of valuation to lay the foundations of rational decision-making for a very 
specific valuation subject (decision maker, e.g. buyer, seller) in a highly particular 
decision and conflict situation (e.g. acquisition, divestiture). For a given target 
system and decision field, the decision value indicates the conditions under which 
the execution of a particularly scheduled action just does not diminish the level 
of goal achievement (use value or utility value) attainable without this very ac-
tion. It refers to all relevant conditions for the agreement between the conflicting 
parties (so-called conflict resolution relevant issues) and states which (combina-
tions of) characteristics of these issues can still be accepted in the event of an 
agreement. Therefore, the decision value, which must be considered as the base 
value or underlying value for all main functions, represents the concession limit 
of a party in a specific conflict situation, and should hence not become known 
to the opposite side.

The arbitration value, on the other hand, is the result of a business valuation 
in the context of the arbitration function (mediation) and is intended to facilitate 
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or bring about an agreement on the conditions of change of ownership of the 
valuation object (e.g. the company) between the buyer and the seller. It is a value 
proposed by an impartial (“neutral”) appraiser/valuator/evaluator, on the basis 
of which they, as mediators, consider a conflict resolution possible. The arbitra-
tion value should be regarded as a compromise that is deemed acceptable for 
the parties involved and that ultimately safeguards their interests appropriately. 
Therefore, it is necessary that the appraiser determines the respective supposed 
decision values of the conflicting parties up front.

Figure 1. Main functions of functional business valuation

Finally, the argumentation value is the result of a business valuation in the 
sense of the argumentation function. It is an instrument for influencing the ne-
gotiating partner in order to achieve the best possible conflict resolution for the 
arguer. The argumentation value is thus a partially biased value. More importantly, 
it cannot be reasonably determined without the knowledge of one’s own decision 
value and without assumptions about the counterparty’s decision value, because 
only the relevant decision values allow one party to state which negotiation re-
sults are consistent with a rational behavior and should be attained by means of 
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While the arbitration function (mediation) focuses on each conflicting party 
involved in the contemplation, both the decision and argumentation function are 
aimed at only one party to the conflict. While the results of the decision function 
represent confidential self-information (internal orientation in the negotiation 
process), the results of the argumentation function are information directed to 
the negotiating partner (external orientation in the negotiation process).

Since the argumentation function has so far been the least penetrated func-
tion within the body of research, this function will be dealt with in more detail 
below. First, a comprehensive definition is given. Second, an overview of the 
possible applications is presented. Then, conceivable internal and external us-
ages are showcased. After that, the characteristics of the argumentation value are 
systematized. Finally, the insights will be summarized.

2. Basics of the argumentation value  
and the argumentation function

2.1. Definition and substance/nature

The argumentation value is the result of a business valuation in the sense of 
the argumentation function (Matschke 1976; Matschke 1977a; Matschke 1977b; 
Matschke, Mucheyer 1977; Wagenhofer 1988a; Wagenhofer 1988b; Hafner 1993; 
Gorny 2002; Hering, Olbrich 2002; Barthel 2004; Brösel 2004; Brösel, Burchert 
2004; Hering, Brösel 2004; Barthel 2005; Matschke, Brösel 2008; Ol brich et al. 
2009; Matschke et al. 2010; Matschke, Brösel 2011, p. 279; Brö sel et al. 2012; 
Matschke, Brösel 2013, p. 607; Ol brich et al. 2015; Toll, He ring 2017; Fol lert et 
al. 2018; Matschke, Brösel 2018, p. 289; Rapp et al. 2018; Fol lert 2020; Matschke, 
Brösel 2021, p. 259). The argumentation value does not denote a single value 
size (Tichy 1994, p. 160), but rather the totality of justifications (arguments) 
which one negotiating party reveals or makes available with the aim of improving 
one’s own bargaining position or even weakening the position of the negotiat-
ing partner and, in turn, ultimately reaching a more favorable negotiation result 
(Barthel 2005, p. 36; Barthel 2010; Barthel 2011; Frey, Rapp 2011). They represent 
partisan values, the importance of which within the negotiation manifests itself 
in the crucial support of the own views and demands with the aim of influencing 
(Semann 1970) the opposite party (Barthel 2005, p. 33).

The aspect of striving for a change in the behavior of the negotiating party, 
or at least in their point of view, with the help of a business valuation is an 
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important reason why the argumentation function has been the least theoretically 
permeated or accepted main function of a business valuation to date (Eichmann 
1992, p. 48). The notion that there are “no general rules for the determination of 
argumentation values” (Mandl, Rabel 1997, p. 22) might be a little prematurely 
because a thorough analysis of the argumentation function has not taken place 
yet. This theoretical neglect is all the more astounding because of the task at hand, 
to render argumentation aid for and during negotiations, is likely to be practiced 
commonly. One might venture the assumption that all reports which are presented 
at the negotiating table by one party were simply made available because the 
respective party promises themselves additional support in their own bargain-
ing position (Barthel 1990, p. 1147; Barthel 2005, p. 32). Any and all disclosed 
reports are here understood in the sense of “argumentation values”. Therefore, it 
is neither recommendable nor useful to anyone to close the “eyes of science” to 
the complex of influencing the counterparty by partially biased information, and 
to ignore this area of the business valuation entirely. It is just the way it is that 
business valuations are used as argumentation aids  – this fact must be taken into 
consideration during negotiations in which business valuations play a key role.

2.2. Overview of possible applications

Usually, a series of arguments is deliberately introduced in the negotiation 
process, mostly in the form of supposed decision values or presented in the form 
of seemingly impartial arbitration values. If the negotiation is agreement-seeking, 
the change of ownership of the company should be realized on conditions that 
are as far as possible from one’s own concession limit and as close as possible to 
the suspected concession limit of the opposite party. However, the derivation of 
appropriate argumentation values requires not only the knowledge of one’s own 
decision value1 and an educated guess about the opposing decision value2, but 
also an idea about the desired negotiation result. If negotiators know their own 
decision values and also recognize them, argumentation values do not provide 
any “instruments of over-reaching” (Matschke 1976, p. 520).

An argumentation value is always partial which is not necessarily congruent 
with one-sided. Those who use argumentation values would like to gain benefits 
that they otherwise would not have reached it at all or at least not so quickly. 
Conversely, they would like to avoid or mitigate possible disadvantages. 

 1 The knowledge of one’s own decision value is particularly important within a constructive argu-
mentation strategy because it is aiming at a compromise on which both parties can easily agree to.

 2 If a non-dominated conflict situation is agreement-seeking, an area of agreement has to exist. Hence, 
the decision value of the buyer must be higher than the decision value of the seller.
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The negotiating position of a party can be strengthened in several ways:

− Arguments may be provided that allow the other negotiating party to make 
concessions or to agree to a specific negotiation outcome.

− The negotiating party may also receive information by which:
• arguments of the opposing side of the negotiation are invalidated,
• offers of negotiations are rejected for obvious reasons,
• offers of negotiations may be modified in a manner favorable to one’s own 

benefit.

Besides, in order to be able to influence the opposing party and thereby to 
alter the negotiation result, influencing the impartial expert (e.g. valuator) or the 
courts may also be advisable (Barthel 2010, p. 2236). The usage of argumentation 
values is not limited to the actual negotiation process with the counterparty, e.g. the 
buying and selling of a company, but can also be deployed in negotiation-tactical 
intention in the preliminary and subsequent negotiations be-tween internal conflicts 
parties (Coenenberg, Sieben 1976, p. 4076; Matschke 1977a, p. 91; Born 2003, 
p. 24). After the actual negotiation, it is conceivable that argumentation values 
are required, for instance, to justify a business acquisition or the termination of 
a negotiation process, respectively, to the supervisory bodies or the shareholders.

As far as the use in the run-up to the actual negotiation is concerned, this 
assumes one multi-level decision maker. Argumentation values can then serve to 
communicate and to gain better acceptance with higher level decision makers 
(such as the group management) or within a decision-making body (such as within 
the board of directors). Moreover, they might be useful to induce those high-level 
decision makers  – from the point of view of the arguer  – to the desired decision, 
such as commencing negotiations or acquiring a business.

In addition to this decision influencing, business valuations may also have 
the purpose of delimitation of responsibilities in in-house negotiation processes. 
On the one hand, it may be intended to distribute the responsibility for a poten-
tially wrong decision at an early stage on as many shoulders as possible, so that 
the own future bargaining position is affected as little as possible by a false deci-
sion that was backed or even initiated (sharing of responsibility). On the other 
hand, it could be that particularly those, who originally forced the acquisition of 
a property and after an acquisition also have to assume the line responsibility for 
this object of purchase, already took precautions for this eventuality during the 
advocating business valuation, so that their subsequent activity is not burdened 
from the outset with “a mortgage difficult to redeem” (passing on of responsibil-
ity). Figure 2 summarizes some application possibilities of argumentation values 
(Barthel 2005, p. 37; Matschke, Brösel 2011, p. 283; Matschke, Brösel 2011, p. 613; 
Matschke, Brösel 2018, p. 293; Matschke, Brösel 2021, p. 263).
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Figure 2. Utilization of argumentation values in business valuation
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Figure 3. Allocation of the valuation-relevant profit contribution considering an internal 
demarcation of responsibilities

In representation A, the valuation-relevant profit contribution is reported as 
a total amount. In representation B, it is composed of two values. On the one 
hand, one amount is expected from the company in the case of independent 
continuation of the purchase object by the buyer company. On the other hand, 
there is a supposed increase of profits as a result of economies of scope (synergy 
effects) after the acquisition and integration of the object of purchase. Representa-
tion B corresponds to a usual allocation and procedure for the profit estimation 
for business valuations. The representations A and B are completely sufficient if 
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delimitate later responsibilities, both representation A and representation B are 
not very expedient, because, for instance, representation B does not clearly show 
whether the supposed profit increase is to be expected in the object of purchase 
itself or in other areas of the buyer company.
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for the business valuation should also bear responsibility for that purchase object 
after the actual acquisition, their immediate responsibility is limited to the profit 
in the amount of the double-framed area. This profit could  – within an overall 
realistic estimate  – then be valued rather pessimistically by them, whereas the 
expected increase in profits in other divisions of the buyer company would likely 
be fairly optimistic. That way, the internal arguers could try to reach both their 
desired acquisition of the object of purchase and an extensive passing on of re-
sponsibility for later profit realizations.

2.4. External usage of argumentation values

However, it is not likely that the company-internal decision-influencing and 
also the internal delimitation of responsibilities are at the center of attention of 
the argumentative use of business valuations, but rather the negotiations with 
company externals (the counterparty) instead. In such negotiations, conditions 
are specified under which the intended change of ownership of the company to 
be valued should be executed. In the case of a purchase/sale, it is particularly 
the amount of the price payable that will be the subject of negotiation, whereas 
in the case of merger/demerger, the distribution of property rights (e.g. shares) 
will likely play the most prominent role between the parties.

A business valuation as an argumentation aid would be dispensable in such 
negotiations, for example, if the parties in a buying/selling constellation would 
float their respective purchase/selling offers unfoundedly and an agreement would 
ultimately come about on a mere sequence of price concessions on both sides. In 
such a case, it would be sufficient for a rational negotiation of the parties that they 
know and also follow their respective decision values. The buyer must know how 
much he can pay at the maximum, the seller how much he must at least claim. 
Figure 4 explains the negotiation situation just described, in which a company 
valuation is dispensable as an argumentation aid because the agreement results 
from a mere sequence of unfounded price offers. The continuous presentation 
was chosen for reasons of simplification (Matschke 1969, p. 60).

On the abscissa, the duration of the negotiation is plotted, whereas on the 
ordinate the result of the negotiation is displayed. The price claims of the seller 
become lower as negotiations last longer, while the price offers of the buyer will 
likely increase. After a certain time of negotiation, demand and offer will (hope-
fully) match. Both parties have agreed on a certain price. This price is acceptable 
from the point of view of both parties because it is both below the price ceiling of 
the buyer (Pmax) as well as above the bottom price (Pmin) of the seller. However, 
during the negotiation process the parties only know their respective decision limit.
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Figure 4. Negotiation as a mere sequence of price claims

The negotiation situation, which is depicted in Figure 4 in the manner of 
an “oriental bazaar”, seems to apply for “negotiations” about the price of a com-
pany rather only in exceptional cases, for instance, in M&A auctions. For conflict 
resolution processes when buying/selling a company, it is rather characteristic 
(Matschke 1977a, p. 95) that

− the parties justify their offers based on business valuation results;
− The agreement is less directly reached by direct price concessions rather than 

by a cooperative search (Barthel 2005, p. 34) for the “right” parameters of 
a business valuation in the context of a particular business valuation method, 
the application of which the conflicting parties have agreed upon;

− the concessions of the parties particularly refer to those valuation parameters.

In such negotiation situations, the own decision value for the respective party 
does not represent a sufficient basis for negotiations, because on the basis of the 
own decision value a party shouldn’t argue if they do not want their bargaining 
position weakened decisively. Therefore, the parties in reality have to cope with the 
problem how to justify their offers as convincingly and as less vulnerably as possible 
on the one hand, while simultaneously trying to impede or even prevent infer-
ences with regard to their own decision value based on the presented justification.

In order to solve this problem, the parties resort to argumentation values 
of the company. Thus, they might also be regarded as communication media 
(Kußmaul 1996, p. 267) in order to ultimately bridge the existing conflicts of in-
terest, e.g. the price level, between buyer and seller and to reach an agreement. 
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At this point, it is even hypothesized that argumentation values are accepted by 
the conflicting parties as part of the laws of the game of a purchase negotiation 
and that they  – despite their apparent intention to influence  – do not constitute 
any instruments of overreaching as long as the parties know and honor their own 
decision value in the negotiation process.

As far as the intention to influence is concerned, the following differentia-
tion seems appropriate: there is an argument with regard to the distribution of 
benefits within the assumed agreement area and/or there is an argument with 
respect to influencing that assumed agreement area.

The argumentation values used in the first case are means to separate as 
much as possible from the suspected, realizable advantage in the amount of the 
difference between ceiling price and bottom price. For this purpose, for example, 
argumentation values, which lie in the vicinity of the presumed decision value of 
the counterparty, might be introduced in the negotiation in order to underpin 
corresponding price claims. It is part of a thorough negotiation preparation that 
the decision-making situation of the opposite side is analyzed, their interests are 
ideally fully recognized, and their concession limit(s) are estimated. Such argu-
mentation values have, for reasons of credibility and also for its usefulness as an 
instrument of influence, to be construed realistically and must not show up as 
“exorbitant prices”, because who thinks that one could impress the negotiation 
partner on the basis of unilateral arguments, which are translated into an obvi-
ously unrealistic value (Born 2003, p. 25), is likely to be severely misled.

But the intention to influence can also  – as the second case expresses  – be 
aimed at changing the area of agreement itself in a way that is beneficial for the 
own negotiation strategy, be it in a rather manipulative intent with regard to 
a shift of the area of agreement toward the suspected decision value of the counter 
side, or be it more in a cooperative intention to create an agreement area or 
to expand an already existing one and thereby enlarge the potential benefits for 
both parties in case of an agreement (Barthel 2005, p. 34).

The cooperative use of argumentation values is particularly significant. For 
example, it may appear that information about the argumentation value is com-
muned to the negotiating partner which is suitable to expand an existing agree-
ment area. But the information could also create the prerequisites for an agree-
ment by prompting the negotiating partner to a revision of its own decision value 
which proves favorable in terms of agreement-seeking endeavors. For instance, 
the seller could point the buyer to integration options, which the buyer has not 
yet perceived and which also would allow a rise of the maximum payable price 
so that a previously rather unacceptable price claim of the seller would become 
more acceptable (Semann 1970, p. 143).

In the context of considering the argumentation function of business valu-
ation, it is therefore not recommended to start from the assumption of the less 
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expedient picture of the negotiation as an “overreaching event”, but rather of 
the positively connoted image of the negotiation as a “cooperative benefit en-
hancement event”. With regard to the latter point of view, the joint creation and 
the aligned perception of additional benefits are occupying the center stage of 
negotiation efforts. In this way, the always given conflict of interest between the 
negotiating parties  – because of the distribution of benefits  – can be mitigated, 
less stressed and hence also bridged more likely. To negotiate creatively means 
to discover differences and to coordinate those in such a way that cooperation 
profits (benefits/gains) arise (Siebe 1996, p. 206). In this sense, argumentation 
values should be introduced in the negotiation process.

3. Characteristics of argumentation values

3.1. Overview

Hereinafter, the numerous properties of argumentation values are summarized 
and systematized. These are attributable to three main features, the feature of 
camouflage, the feature of party orientation, and the feature of conflict solution 
orientation. Figure 5 shows a possible systematization of the properties of the 
argumentation value based on Brösel (2004, p. 518).

Figure 5. Main characteristics of argumentation values
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3.2.  Feature of camouflage

Since argumentation values are not introduced in a negotiation in their 
proper form, but rather as supposed or ostensible decision or arbitration values, 
the characteristic of camouflage applies to them. True, it is part of the mimicry 
of the argumentation value that it denies its genuine character (Matschke 1977a, 
p. 102). Attention should be paid to the fact that depending on the justification 
of bids and offers, the drawing of conclusions about the decision value of the 
arguing party might be complicated or even hindered entirely.

3.3. Feature of party orientation  
and characteristics derived thereof

According to the feature of party orientation, argumentation values are values 
of one negotiation side, designed to a specific negotiating situation and thus to 
a concrete negotiating partner, and should invigorate the bargaining position in 
the negotiation process (Matschke 1977a, p. 91).

Consequences of this main property are the feature of relation to decision 
values and the feature of influencing. The latter states that with the help of the 
argumentation function of the business valuation a change in behavior of the ne-
gotiation partner is sought. That party should be induced by argumentation 
values to even consciously concede certain conflict resolution issues or desired 
negotiation results.

The feature of relatedness to decision values aims at two directions. On the 
one hand, one’s own decision value is the last line of retreat for the argumenta-
tion value (Coenenberg, Sieben 1976, col. 4076; Coenenberg 1992, p. 92). Hence, 
by presenting argumentation values in the negotiation neither the own decision 
value should be announced, nor should the opposite side be enabled to draw 
valuable conclusions about it. On the other hand, argumentation values should 
be directed toward the alleged decision value of the counterparty (Matschke 1976, 
p. 521; Gorny 2002, p. 156; Born 2003, p. 24).

3.4. Feature of conflict resolution orientation  
and characteristics derived thereof

The feature of conflict resolution orientation comes into play by the fact 
that argumentation values are usually introduced to the negotiation with the 
purpose to reach an agreement or non-agreement (Gorny 2002, p. 11; Ballwieser, 
Hachmeister 2016, p. 2) with regard to a change of ownership of the valuation 
object (i.e. the company).
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Since argumentation values are usually not equivalent to price quotations that 
are simply floated arbitrarily, but represent well-founded price notions instead, 
they serve to bridge the existing conflicts of interest between the negotiation 
partners, especially with regard to the price level or also other parameters, and 
finally to achieve a conflict resolution. This can be done by a cooperative search 
for conflict resolution relevant issues supported by argumentation values and 
a subsequent agreement on corresponding characteristics of these parameters 
(Matschke 1977a, p. 96). The conflict resolution orientation is reflected in the 
subordinate features of information, flexibility, and credibility.

The feature of information distinguishes the argumentation values because 
the negotiating parties try to justify their offers with these values (Matschke 1977a, 
p. 96). As a result, the negotiating partner gains information about the asking price 
of the other party and may also possibly infer the negotiating tactics chosen by 
that party. Furthermore, the negotiating partners might be able to gain previously 
unknown information about the valuation object from the use of both external 
and internal argumentation values  – in particular, if they are introduced into the 
process as arbitration values by “independent” appraisers/valuators (Matschke 
1976, p. 521). With the use of argumentation values  – like already presented  – 
information can also be deliberately “leaked” to the negotiating partner to ex-
pand the presumed range of agreement, i.e. the difference between one’s own 
decision value and the alleged decision value of the counterparty, particularly by 
an intended correction of the decision value of the other party to the conflict 
(Matschke 1977a, p. 98). This shows the close connection of the feature of infor-
mation with the characteristic of influencing.

On the one hand, the feature of flexibility describes the ability of argumen-
tation values to take into account newly obtained information and intermediate 
results of the negotiation (Sieben 1993, p. 4319). On the other hand, within the 
context of the argumentation function the applied valuation methods should be 
both easy to manage and be customizable because these methods allow several 
starting points for an argument, especially in order to not appear untrustworthy 
to the negotiating partner. This emphasizes the close link to the feature of 
credibility discussed below (Coenenberg, Sieben 1976, col. 4076; Coenenberg 
1992, p. 92).

Eventually, an argumentation value only proves to be useful if the feature of 
credibility applies (Coenenberg, Sieben 1976, col. 4076; Coenenberg 1992, p. 92; 
Sieben 1993, p. 4319; Barthel 2004, p. 409; Barthel 2006; Barthel 2009, p. 1030; 
Knackstedt 2019, p. 224). Hence, argumentation values should represent con-
vincing, less vulnerable, “realistic” values, the determination of which is tolerated 
and will ultimately be accepted as a substantiated offer (Matschke 1977a, p. 97). 
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With regard to the renown of the profession of certified public accountants (ex-
ternal auditors), their prepared valuation reports are quite suited as long as the 
negotiating partner doesn’t realize their limited usability for decision purposes. 
Thus, the valuation reports of auditors are used as argumentation values if it is 
beneficial for the conflicting parties, because basically it can be assumed that 
the facts and figures of the report have not been put together with the intent to 
deceive or even to defraud (Matschke 1976, p. 521).

4. Conclusions

Both the argumentation function and argumentation values are considerably 
versatile. Although both have still not received a sufficiently broad theoretical 
acceptance in research, the argumentation function is most likely to be the by 
far most utilized function in the practice of business valuation so that calculated 
or otherwise determined enterprise values have typically to be classified as argu-
mentation values. Nonetheless, the present article could successfully demonstrate 
that both the argumentation function and argumentation values are theoretically 
well-founded.

On the one hand, argumentation values are used in negotiations with a con-
flicting party in which an agreement on the transaction of a company is sought. 
Argumentation values should primarily be employed to influence the negotiation 
result, but they can influence the negotiation process, too.

On the other hand, argumentation values can also be introduced within 
a company. This can be done before the actual negotiation starts in order to en-
sure a desired decision of the superiors, e.g. management, or to achieve an early 
limitation and distribution of the responsibilities. Furthermore, its application 
is conceivable after the negotiation is concluded in order to better justify the 
transaction in retrospect.

Argumentation values must fulfill the feature of camouflage, the feature of 
party-relatedness, and the feature of conflict resolution orientation in order to 
be usable in the sense of the argumentation function. Note that the characteris-
tic of camouflage is the essential component because argumentation values are 
disclosed, but regularly stated as decision values.

In practice, the concrete determination of the argumentation value both 
in Germany and in the USA might chiefly take place by means of applying DCF 
methods, in particular the WACC approach including the CAPM to calculate the 
cost of equity. By utilizing these popular “objectifying” methods, parties to the 
conflict can press their point of view particularly well in negotiations, as long as 
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they are capable of using and of interpreting both the techniques and the calcu-
lated results to their own advantage.

References

 [1] Ballwieser, W. and Hachmeister, D. (2016) Unternehmensbewertung, 5th ed., 
Stuttgart: Schäffer-Poeschel.

 [2] Barthel, C.W. (1990) ‘Unternehmenswert: Der Markt bestimmt die Bewer-
tungsmethode’, Der Betrieb, vol. 43, pp. 1145–1152.

 [3] Barthel, C.W. (2004) ‘Unternehmenswert: Schwächen und Stärken von Be-
wertungsverfahren in Verhandlungen’, Unternehmensbewertung & Manage-
ment, vol. 2, pp. 405–412.

 [4] Barthel, C.W. (2005) ‘Unternehmenswert: Dominanz der Argumentations-
funktion’, FinanzBetrieb, vol. 7, pp. 32–38.

 [5] Barthel, C.W. (2006) ‘Unternehmenswert: Glaubwürdigkeitsattribution von 
Argumentationswerten’, Finanz-Betrieb, vol. 8, pp. 436–471.

 [6] Barthel, C.W. (2009) ‘Unternehmenswert: Konsequenzen aus der Subprime-
Krise’, Der Betrieb, vol. 62, pp. 1025–1032.

 [7] Barthel, C.W. (2010) ‘Unternehmenswert: Das Problem der Scheingenauig-
keit’, Der Betrieb, vol. 63, pp. 2236–2242.

 [8] Barthel, C.W. (2011) ‘Unternehmenswert: Das Problem der Scheingenauig-
keit’, Der Betrieb, vol. 64, pp. 2107–2109.

 [9] Born, K. (2003) Unternehmensanalyse und Unternehmensbewertung, 2nd 
ed., Stuttgart: Schäffer-Poeschel.

[10] Brösel, G. (2004) ‘Die Argumentationsfunktion in der Unternehmensbe-
wertung  – «Rotes Tuch» oder «Blaues Band»” für Wirtschaftsprüfer?’, in 
Brösel, G. and Kasperzak, R. (eds.) Internationale Rechnungslegung, Prüfung 
und Analyse, München, Wien: Oldenbourg, pp. 515–523.

[11] Brösel, G. (2006) ‘Eine Systematisierung der Nebenfunktionen der funktio-
nalen Unternehmensbewertungstheorie’, Betriebswirtschaftliche Forschung 
und Praxis, vol. 58, pp. 128–143.

[12] Brösel, G. and Burchert, H. (2004) ‘Die Akquisition von Unternehmen in 
Osteuropa und die Bedeutung der weichen Faktoren’, in Meyer, J.-A. (ed.) 
Kooperationen von kleinen und mittleren Unternehmen in Europa, Lohmar, 
Köln: EUL, pp. 331–363.

[13] Brö sel, G., Toll, M. and Zim mer mann, M. (2012) ‘Les sons le ar ned from the 
fi nan ci al cri sis  – un vei ling al ter na ti ve ap proa ches within va lu a ti on and ac-
coun ting the o ry’, Fi nan ci al Re por ting, vol. 4, pp. 87–107.

[14] Coenenberg, A.G. (1992) ‘Unternehmensbewertung aus der Sicht der Hoch-
schule’, in Busse von Colbe, W. and Coenenberg, A.G. (eds.) Unternehmens-
akquisitionen und Unternehmensbewertung, Stuttgart: Schäffer-Poeschel, 
pp. 89–108.



173

Functional business valuation  – The theoretical foundation of argumentation value...

[15] Coenenberg, A.G. and Sieben, G. (1976) ‘Unternehmungsbewertung’, in 
Grochla, E. and Wittmann, W. (eds.) Handwörterbuch der Betriebswirtschaft, 
vol. 3, 4th ed., Stuttgart: Schäffer-Poeschel, col. 4062–4079.

[16] Eichmann, K. (1992) Marketingorientierte Unternehmensbewertung, Augs-
burg: FGM.

[17] Fol lert, F. (2020) ‘Squee ze-Out and Busi ness Va lu a ti on in Ger many  – A Law and 
Eco no mics Ana ly sis of Ju di ci al De ci si on-Ma king’, Ac coun ting, Eco no mics, and 
Law, [Online], Available: https://doi.org/10.1515/ael-2020-0118 [1 Sep 2020].

[18] Fol lert, F., Her be ner, J.M., Ol brich, M. and Rapp, D.J. (2018) ‘Ag ree or Disag-
ree? On the Role of Ne go ti a ti ons for the Va lu a ti on of Busi ness En ter pri ses’, 
Quart er ly Jour nal of Aus tri an Eco no mics, vol. 21, pp. 315–338.

[19] Frey, N. and Rapp, D. (2011) ‘Unternehmensbewertung: Das Problem der 
Schein-genauigkeit’, Der Betrieb, vol. 64, pp. 2105–2107.

[20] Gorny, C. (2002) Unternehmensbewertung in Verhandlungsprozessen, Wies-
baden: Gabler.

[21] Hafner, R. (1993) ‘Unternehmensbewertungen als Instrumente zur Durch-
setzung von Verhandlungspositionen’, Betriebswirtschaftliche Forschung 
und Praxis, vol. 45, pp. 79–89.

[22] Hering, T. and Brösel, G. (2004) ‘Der Argumentationswert als „blinder Pas-
sagier” im IDW S 1  – Kritik und Abhilfe’, Die Wirtschaftsprüfung, vol. 57, 
pp. 936–942.

[23] Hering, T. and Olbrich, M. (2002) ‘Einige grundsätzliche Bemerkungen zum 
Bewertungsproblem beim Börsengang junger Unternehmen’, Zeitschrift für 
Betriebswirtschaft, vol. 72, EH 5, pp. 147–161.

[24] Knackstedt, H.W. (2019) Klein- und Mittelunternehmen (KMU) richtig be-
werten, 2nd ed., München: AVM.

[25] Kußmaul, H. (1996) ‘Gesamtbewertung von Unternehmen als speziel-
ler Anwendungsfall der Investitionsrechnung’, Der Steuerberater, vol. 47, 
pp. 262–268 (Part I).

[26] Mandl, G. and Rabel, K. (1997) Unternehmensbewertung  – Eine praxis-
orientierte Einführung, Wien, Frankfurt am Main: Überreuter.

[27] Matschke, M.J. (1969) ‘Der Kompromiß als betriebswirtschaftliches Pro-
blem bei der Preisfestsetzung eines Gutachters im Rahmen der Unterneh-
mensbewertung’, Zeitschrift für betriebswirtschaftliche Forschung, vol. 21, 
pp. 57–77.

[28] Matschke, M.J. (1976) ‘Der Argumentationswert der Unternehmung  – Unter-
nehmungsbewertung als Instrument der Beeinflussung in der Verhandlung’, 
Betriebswirtschaftliche Forschung und Praxis, vol. 28, pp. 517–524.

[29] Matschke, M.J. (1977a) ‘Die Argumentationsfunktion der Unternehmungs-
bewertung’, in Goetzke, W. and Sieben, G. (eds.) Moderne Unternehmungsbe-
wertung und Grund sätze ihrer ordnungsmäßigen Durchführung, Köln: 
Gebera, pp. 91–103.



174

Manfred Jürgen Matschke, Gerrit Brösel, Patrick Thielmann

[30] Matschke, M.J. (1977b) ‘Traditionelle Unternehmungsbewertungsverfahren 
als Argumentationsbasis für Verhandlungen über den Preis einer Unter-
nehmung’, in Goetzke, W. and Sieben, G. (eds.) Moderne Unternehmungs-
bewertung und Grundsätze ihrer ordnungsmäßigen Durchführung, Köln: 
Gebera, pp. 158–174.

[31] Matschke, M.J. (1979) Funktionale Unternehmensbewertung, vol. II, Der 
Arbitriumwert der Unternehmung, Wiesbaden: Gabler.

[32] Matschke, M.J. and Brösel, G. (2008) ‘Podstawy funkcjonalnej wyceny przed-
siębiorstwa’, Ekonomia Menedżerska, vol. 4, pp. 7–25.

[33] Matschke, M.J. and Brösel, G. (2011) Wycena przedsiębiorstwa  – funkcje, 
metody, zasady, Warszawa: Oficyna.

[34] Matschke, M.J. and Brösel, G. (2013) Unternehmensbewertung. Funktionen  – 
Methoden  – Grundsätze, 4th ed., Wiesbaden: Springer.

[35] Matschke, M.J. and Brösel, G. (2018) Ocenka priedprijatij. Funkcyj – Mietody 
– Princypy [Оценка предприятий. Функции  – Методы  – Принципы], Moskwa: 
KnoRus.

[36] Matschke, M.J. and Brösel, G. (2021) Business Valuation – Functions, Meth-
ods, Principles, München: UVK.

[37] Matschke, M.J., Brösel, G. and Matschke, X. (2010) ‘Fundamentals of Func-
tional Business Valuation’, Journal of Business Valuation and Economic Loss 
Analysis, vol. 5, pp. 1–39, [Online], Available: https://doi.org/10.2202/1932-
9156.1097 [1 Oct 2020].

[38] Matschke, M.J. and Mucheyer, H. (1977) ‘Die Nutzung der traditionellen 
Unternehmungsbewertungsverfahren zur Argumentation in der Preisver-
handlung’, in Goetzke, W. and Sieben, G. (eds.) Moderne Unternehmungs-
bewertung und Grundsätze ihrer ordnungsmäßigen Durchführung, Köln: 
Gebera, pp. 179–183.

[39] Ol brich, M., Brö sel, G. and Haß lin ger, M. (2009), ‘The Va lu a ti on of Air port 
Slots’, Jour nal of Air Law and Com mer ce, vol. 74, pp. 897–917.

[40] Olbrich, M., Quill, T. and Rapp, D.J. (2015) ‘Business Va lu a ti on In spi red 
by the Aus tri an School’, Jour nal of Busi ness Va lu a ti on and Eco no mic Loss 
Ana ly sis, vol. 10, pp. 1–43.

[41] Rapp, D.J., Ol brich, M. and Ve nitz, Ch. (2018) ‘Sub jec ti vi ty, Ar bi tra ri ness, 
Aus tri an Va lue The o ry, and a Re ply to Leit hner’, Quart er ly Jour nal of Aus-
tri an Eco no mics, vol. 21, pp. 60–70.

[42] Semann, N. (1970) Preisverhandlungen beim Wechsel des Unternehmungs-
eigners. Die gegenseitige Beeinflussung der Parteien im Verhandlungsprozess, 
Köln.

[43] Siebe, W. (1996) ‘Management der Differenzen: Das Raiffa-Programm der ana-
lytischen Verhandlungsberatung’, Zeitschrift für Betriebswirtschaft, vol. 66, 
pp. 203–219.

https://doi.org/10.2202/1932-9156.1097
https://doi.org/10.2202/1932-9156.1097


Functional business valuation  – The theoretical foundation of argumentation value

[44] Sieben, G. (1993) ‘Unternehmensbewertung’, in Wittmann, W., Kern, W., 
Köhler, R., Küpper, H.U., Wysocki, K. (eds.) Handwörterbuch der Betriebs-
wirtschaft, vol. 3, 5th ed., Stuttgart, col. 4315–4331.

[45] Tichy, G.E. (1994) Unternehmensbewertung in Theorie und Praxis, Wien: 
Linde.

[46]  Toll, Ch. and He ring, Th. (2017) ‘Va lu a ti on of Com pany Mer ger from the 
Sha re hol ders’ Point of View’, Am fi te atru Eco no mic, vol. 19, pp. 836–853.

[47] Wagenhofer, A. (1988a) ‘Der Einfluß von Erwartungen auf den Argumen-
tationspreis in der Unternehmensbewertung’, Betriebswirtschaftliche For-
schung und Praxis, vol. 40, pp. 532–552.

[48] Wagenhofer, A. (1988b) ‘Die Bestimmung von Argumentationspreisen in der 
Unternehmensbewertung’, Zeitschrift für betriebswirtschaftliche Forschung, 
vol. 40, pp. 340–359.





177

Summaries 

Piotr Gretszel, Henryk Gurgul, Łukasz Lach, Stefan Schleicher: Testing for the 
economic and environmental impacts of EU Emissions Trading System: 
A panel GMM approach  Managerial Economics 2020, Vol. 21, No. 2

JEL codes: C23, Q43, Q52

Keywords: EU ETS, GMM, panel data

The COVID-19 pandemic has had a great impact on the economies of the EU, also with regard to 
the future of EU climate policy. The plan to rebuild and support the EU economy seems to place 
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recovery. One of the issues discussed in this context is the continued operation of the EU ETS. 
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The current phase of low interest rates poses major challenges for banks. A continuous decline 
in the interest result, which is so important for the profitability of banks, has been observed for 
years, as it is becoming increasingly difficult for banks to generate sufficient income from the 
interest margin. This is partly due to the European Central Bank’s expansive monetary policy. 
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Functional business valuation is the prevailing doctrine in the theoretically well-founded 
German-language literature, because the value of a company is primarily dependent on the 
purpose (function) of the valuation. This paper deals with one of the three main functions of 
business valuation: the argumentation function. This is where the argumentation value of the 
business is determined. The argumentation function is the function that has been the least 
theoretically developed and accepted to date, but is probably the most commonly used one in 
the real world. This article shows for the first time in the English-language literature the core 
ideas of the theoretical foundation of this function.
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