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ABSTRACT

This study aims to evaluate the competitiveness in European banking industry. For this purpose, 5 European
countries, which have the highest GDP, are considered in this study that are Germany, France, United Kingdom,
Italy, and Spain. Moreover, 6 different criteria are selected based on the literature review. Fuzzy AHP method is
considered to understand the significance of the dimensions and criteria. On the other side, fuzzy TOPSIS model
is used to rank these 5 European countries according to competitiveness in the banking industry. The findings
show that low cost is the most significant criterion for this condition. In addition to this issue, it is also concluded
that Germany and France are on the first ranks regarding the competitiveness in the banking industry. Hence, it
is recommended that European banks should firstly concentrate on the cost effectiveness in order to increase the
competitive power. In this framework, a detailed analysis should be conducted to understand which cost types are
greater in comparison with the others. Hence, it can be possible to minimize the costs of the banks so that these
banks can offer lower prices to their customers. This situation has a positive impact on the competitive power of
the banks.
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Avrupa Bankacihik Sektoriindeki Rekabet Giiciiniin Bulamk AHP ve Bulamk TOPSIS
Yaklasimlariyla incelenmesi

Oz

Bu ¢alisma, Avrupa bankacilik sektériindeki rekabet giiciinii degerlendirmeyi amaglamaktadir. Bu dogrultuda, en
yiiksek GSYIH've sahip 5 Avrupa iilkesi olan Almanya, Fransa, Birlesik Krallik, Italya ve Ispanya bu ¢alismanin
kapsamina dahil edilmistir. Ayrica, literatiir taramasi sonuglarina gore, 6 farkli kriter se¢ilmistir. Bulanik AHP
yontemi ile boyutlarin ve kriterlerin énem agirhklar: hesaplanmistir. Ote yandan, bulanik TOPSIS modeli,
bankacilik sektoriindeki rekabet giiciine gore bu 5 Avrupa iilkesini siralamak i¢in kullanilmaktadir. Bulgular diisiik
maliyetin bu durum igin en 6nemli kriter oldugunu gostermektedir. Bu konuya ek olarak, Almanya ve Fransa'nin
da bankacilik sektoriinde rekabet giicii agisindan ilk siralarda yer aldigi sonucuna varilmistir. Bu nedenle Avrupa
bankalarimin rekabet giiciinii artirmak icin oncelikle maliyet etkinligine odaklanmalari onerilmektedir. Bu
cercevede, hangi maliyet tiirlerinin digerlerine gore daha yiiksek oldugunu anlamak i¢in ayrintili bir analiz
yapilmalidir. Boylelikle, bu bankalarm miisterilerine daha diigiik fiyatlar sunabilmeleri icin bankalarin
maliyetlerini minimize edebilmek mimkin olabilecektir. Bu durum, bankalarin rekabet giiciiniin artmasina katk:
saglayacaktir.
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1. Introduction

The competition in the banking industry increased very much especially after the globalization. The
main reason behind this aspect is that globalization has a strong and positive impact on the international
trade volume. This issue creates an opportunity for the companies to enter other countries to have new
customers. As a result of this period, many international companies started to operate in lots of the
countries (Claessens and Van Horen, 2015). This condition has many advantages for the economies.
Firstly, it contributes the trade volume of these countries. Another important benefit is that it increases
job opportunities for the citizens, so it is obvious that unemployment problem can be decreased. Despite
these benefits, globalization also leads to some problems for the economies (Kalkavan and Ersin, 2019).
For instance, because many different companies entered to various countries, there is significant
competition in almost all industries.

Banking is an important industry which has high competition because of the globalization. Since
international trade volume went up very much in the world, there was a need for an institution which
regulates this operation between the countries because each country can have different rules (Eti et al.,
2020). Banks started to play an essential role for this purpose while making effective connection with
the banks of the other countries (Ghosh, 2017; Kalkavan et al., 2020). With the help of this situation,
money can be transferred very easily. In addition to this situation, especially international banks
preferred to enter other countries to reach new customers so that they gained a chance to increase their
market share (Dinger et al., 2017; Eti et al., 2019). All these aspects cause competition to increase in the
banking industry. In this issue, small domestic banks were influenced from this situation very negatively
because it is very difficult to compete with these big banks.

European banking industry also had significant competition in the last years. There are many different
reasons for this situation. For instance, Europe has a high importance with respect to the location.
Because it is very near to the many different continents, it attracted the attention of the international
banks. Therefore, these banks preferred to enter this market to make effective connections with other
countries (Jun et al., 2020). Furthermore, most of the European countries have developed economies,
such as France, Germany, Italy. It means that these countries have more developed industry in
comparison with others. In other words, many big companies in different industries locate in European
regions (Chiaramonte and Casu, 2017). Hence, most of the banks are willing to work with these big
companies. These issues have an important effect for the increase in the competition in the European
banking industry.

As it was emphasized from previous paragraphs, competition decreased the profitability of especially
small domestic banks. Thus, these banks must take some actions in order to cope with this competition.
However, this competition is also dangerous for the big banks. The reason is that if they cannot have
competition power, they can also go bankrupt. In summary, some strategies should be developed by
European banks to survive in such a competitive environment (Fernandez and Garza-Garcia, 2015). For
example, technological investment is a factor that differentiates banks from others. In this context, the
fact that the IT program used by the bank and alternative distribution channels in accordance with
modern technology will increase the competitiveness of these banks (Dinger et al., 2016). On the other
side, customer satisfaction may be another important issue which has an increasing effect on the
competitive power. For this purpose, customers’ expectations should be identified firstly, and necessary
actions should be implemented to satisfy these expectations.

In this study, it is aimed to assess the competitiveness of the European banking industry. Within this
context, 5 biggest economies of Europe (Germany, France, United Kingdom, Italy, and Spain) are taken
into consideration. In the first stage of the analysis, determinants of the competition in the banking
industry are identified. In this scope, 6 different criteria are selected (3 internal and 3 external) because
of the literature review. After that, fuzzy AHP model is considered to understand the significance of
these dimensions and criteria. In the final process of the analysis, fuzzy TOPSIS approach is used to
rank these 5 different European countries according to their competitive power performance.

This study is thought to contribute to the literature in many respects. First, the size and criteria set that
will affect the competitiveness of banks have been determined. On the other hand, these factors are
weighted for the European banking sector. Therefore, this list is a guide for all managers and academics
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in banks. Within this framework, the top management of banks can benefit from these factors in their
strategic decisions. In addition, the fuzzy AHP and fuzzy TOPSIS models were considered for the first
time in the competition analysis in the European banking sector. It has been concluded that this situation
completes an important deficiency in the literature.

This study basically consists of 5 different sections. In the first part, important issues such as the
significance of the banking sector and competition in this sector have been taken into consideration. In
the second part of the study, a literature review was made. In addition, the third section includes the
methods used in the study. On the other hand, the analysis results are shared in the fourth part of the
study. In the last part of the study, suggestions are given.

2. Competition in the Banking Industry

Lots of the researchers underlined that cost efficiency is an important factor for the banks to increase
the competitive power. Banks can achieve a price advantage over their competitors by lowering their
costs while performing their operations (Schliephake, 2016; Yuliansyah et al., 2016; Bereznoi, 2015).
The main reason for this is that banks can lower their prices if costs can be reduced. This increases the
banks' preference for customers (Hu and Xie, 2016; Burks et al., 2018). For instance, Hes and Jilkova
(2016) aimed to evaluate the competitiveness of the banking industry in the Czech Republic. They
concluded that banks should firstly concentrate on the cost leadership strategy to increase their
competitive power. Sircar et al. (2015) and Zuhroh et al. (2015) also underlined the significance of the
same issue for different regions, such as India and Indonesia. Parameswar et al. (2017) and Nowakowski
and Karasiewicz (2016) also stated that cost effectiveness is an important issue to survive in competitive
banking industry.

Another important subject that affects the competition in the banking industry is the organizational
efficiency. For this purpose, the departments of the banks should be designed very carefully to increase
the efficiency of the banking operations (Alshubaily and Altameem, 2017; Wu and Chiu, 2015). For
example, it is important to determine the short-, medium- and long-term strategies of the bank and to
design the organizational structure in accordance with these strategies. In parallel, the job description of
the personnel at the bank is expected to be in line with these strategies (Y1lmaz, 2016; Dinger et al.,
2016b). In this process, opening unnecessary departments and employing people who are not competent
in departments will decrease the efficiency of banks (Gunasekaran et al., 2017; Dincer et al., 2019f).
Within this framework, Setyawati et al. (2019) focused on the performance of the banking industry in
Indonesia. They defined that organizational efficiency brings a competitive advantage to the banks.
Parallel to this research, Kasasbeh et al. (2017) and Sudha and Kavita (2019) identified this issue in their
studies by using different methodologies.

Technological development has come to the forefront as an important factor affecting the
competitiveness of the banking sector in many studies. Banks can make their internal communications
more active by investing in technology (Dinger and Yuksel, 2018). On the other hand, with the help of
this technological development, alternative distribution channels such as ATM and internet banking can
become more useful (Dinger et al., 2019¢). This will make the banks preferable to the customers
(Vozkova and Teply, 2018; Kasimoglu et al., 2016; Litvintseva and Gakhova, 2016). Furthermore, the
use of alternative distribution channels will reduce the burden on the branches of banks (Tadeu et al.,
2019; Yuksel et al., 2015). In addition, Raicevi¢ et al. (2016), Karabag (2019) and Bapat (2017) made
an analysis for developing countries and reached the conclusion that banks should firstly give
importance to the technological development to increase the competitive power.

According to many researchers, meeting customer expectations is one of the most prominent factors in
terms of the competitiveness of banks. As with all other companies, banks offer their products to
customers (Agollaet al., 2018). Therefore, it is important that the products and services offered by banks
address customers' expectations. In this respect, banks should first understand the expectations of their
customers clearly (Basheer et al., 2015; Rahman, 2017; Dincer et al., 2017b). Otherwise, these products
and services will not be preferred by customers and this will adversely affect the profitability of banks
(Adams et al., 2016; Gozman et al., 2018). In this context, Kotarba (2016) tried to evaluate the customer
relationship management performance in retail banking industry. It is determined that customers should
be satisfied for the sustainable profitability of the banks. Moreover, Suhidayat et al. (2016) made an
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analysis for Indonesian banking industry and underlined the significance of the similar issue. Also, Paul
et al. (2016) defined that service quality is an essential factor for customer satisfaction in private and
public sector banks.

As a result of this extensive literature review in the banking sector, it has been determined that there are
many different studies on this subject. Some of the studies emphasized that banks should first reduce
their costs to gain competitive advantage. Some researchers stated that the organizational structure of
the bank should be designed more effectively to increase competitiveness. In addition, there have been
advocates that factors such as technological development and customer satisfaction are important in this
context. In the mentioned studies, it is seen that methods such as regression and correlation are also
preferred while conducting survey analysis. Therefore, because of this detailed examination, it is thought
that considering a different method or scope in a new study will bring originality to the literature.

3. Methodology
3.1. Fuzzy AHP

Analytic hierarchy process is introduced by Thomas Saaty in 1977 for evaluating the items with pair-
wise comparisons (Saaty, 1977). The method uses the hierarchical roles in the comparisons between the
factors by considering the one-way interaction role. The method is widely applied for weighting the
criteria and alternatives and ranking among the items (Dinger and Hacioglu, 2013). In this study, the
method of Chang (1996) is used and the produce of fuzzy AHP can be summarized as

Step 1. Construct a pair-wise comparison matrix: Fuzzy numbers are used for constructing the matrix as
seen below
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Step 3: Determine the degree of possibility of M1(11, m1, ul) > M2(12, m2, u2): “d” represents the
ordinate of the point D which is the maximum intersection point of 1, and wuy, .

V(M = My) = Sup[min(ﬂMl(x)'ﬂMz (}’)] (6)
VM, = M) = hgt(M; N My) = uy,(d) (7

1,
0 if my,>=my,

- L, —u, if  L=uy (8)
(my — ) — (my — 1) otherwise
Step 4: Compute the degree of possibility as
V(M>My, My, ... Mk) = V[(M>M1) and (M>M>) and ... (M>Mx)] = min V(M > M)

where d'(4;) = minV (S; = S) and W' = (d'(41),d (4,),. ..,d’(An))T i=1,2,3....n
Step 5: Normalize the factors. The process is employed by the following formula
w = (d(A1), d(A2),..., d(Ax))T 9)

This analysis was preferred in a lot of different studies in the literature, such as water loss management
(Zyoud et al., 2016), risk analysis (Mangla et al., 2015), urban planning (Mosadeghi et al., 2015),
performance measurement (Chen et al., 2015; Percin and Aldalou, 2018), supplier selection (Awasthiet
al., 2018), landfill site selection (Beskese et al., 2015).

3.2. Fuzzy TOPSIS

Fuzzy TOPSIS is firstly used by Hwang and Yoon in 1981 to order of preference by the similarities to
the ideal solution (Hwang and Yoon, 1981). The method uses the optimal solutions by measuring the
distances from the negative and positive ideal solutions. For that, the method is widely applied for the
complex decision problems (Dinger and Yuksel, 2019). The steps of fuzzy TOPSIS can be defined as

Step 1. Construct the fuzzy decision matrix: Linguistic evaluations of each criterion are converted into
the triangular fuzzy numbers for the alternatives. Thus, fuzzy decision matrix is provided. In this
process, averaged values of decision makers are considered as seen in the following equation.

~ 1 ~ ~ ~ ~
X = ;(X}j + X5+ X+ X (10)
where 7(1’3 is the evaluation result of a decision maker.

Step 2. Normalize the fuzzy decision matrix: Normalization procedure is given by the formulas

. aij bij cij
Tij = ( 2, *],—*]) (11)

A T

m c? (12)

* —
Cij = i=1Cij

Step 3. Define the positive and negative ideal solutions: the positive (A*) and negative (A7) ideal
solutions are defined as follows

At = (D],03,75,...05) and A~ = (D1, D5, 03,... D) (13)

Step 4. Compute the distances from the ideal solutions: The distances from the positive and negative-
ideal solution are presented with the following equations

Di =X} d(®y, 7)) (14)

Di = X1 d (@i, 7)) (15)
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Step 5. Rank the alternatives: the values of closeness coefficient are employed to rank the set of
alternatives by

= (16)

r—
D} +D;

CCl' =

There are also many different studies in the literature by considering fuzzy TOPSIS approach. These
studies focused on many different purposes. For example, Sengiil et al. (2015), Guo and Zhao (2015)
and Ervural et al. (2018), Yiksel et al. (2019), Wang et al. (2020) and Dinger and Yksel (2019a,b,c,d)
made a study about energy industry whereas Gupta and Barua (2017) and Lima-Junior and Carpinetti
(2016) looked at the supplier selection. On the other side, Zhong et al. (2020), Yuan et al. (2020), Qiu
et al. (2020) and L. et al. (2020) focused on the renewable energy investments with the help of TOPSIS
methodology.

4. Analysis

An integrated approach is applied for evaluating the competitiveness of European banking industries.
For this purpose, several steps are defined respectively as follows.

Step 1. Define the problem of competitiveness in the banking industry: In the literature, there are various
studies that focus on the different perspectives of competitiveness in the banking industry. Table 1
represents that selected determinants of competition for the banking industry based on literature review.

Table 1. Determinants of Competition for Banking Industry

Dimensions Criteria Supported Literature
I (Dal Colle, 2018; Kim et al.
Low Cost (Criterion 1) 2015)
. . Organizational efficiency | Tan and Floros, 2018; Vera-
Internal (Dimension 1) (Criterion 2) Gilces et al. 2019)
Technological infrastructure | (Vives, 2019; Bos et al. 2013;
(Criterion 3) Lietal., 2021)

(Stenbacka and  Takalo,
2019; Dincger et al. 2019;
Kalkavan, 2020)

(Cornaggia et al. 2015;
Fontin and Lin, 2019)

Consistency of customer
expectations (Criterion 4)

Innovative services in
accordance with market
trends (Criterion 5)
Comepetitive Pricing Policies | (Coccorese and Pellecchia,
(Criterion 6) 2013; Carbo et al. 2009).

External (Dimension 2)

Internal and external dimensions are defined for the perspectives of banking competition. Internal
dimension is divided into 3 criteria entitled as low cost (criterion 1), organizational efficiency (criterion
2), and technological infrastructure (criterion 3) with the supported literature. For that, Dal Colle (2018)
provides an extended model that defines the linkage between cost structure and competition in the
banking industry. Kime et al. (2015) analyze the relationship between financial development and cost
of equity and, find some evidence that could cause to decrease the banking development. Tan and Floros,
(2018) study on the interrelationships of risk, competition, and efficiency for the banking industry as
well as highlighting the operational risks derived from the organizational behaviors. Vera-Gilces et al.
(2019) propose a model with the combination of competition, market power, and industrial organization.
Vives, (2019) presents a new outlook for the competition and stability in the modern banking with the
rising effects of digital technologies. Bos et al. (2013) discuss the competition and innovation issues
with the bank technology gap.

The criteria of external dimension are represented as Consistency of customer expectations (Criterion
4), innovative services in accordance with market trends (Criterion 5), competitive Pricing Policies
(Criterion 6) based on the literature review. Accordingly, Stenbacka and Takalo (2019) conclude that
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effect of the competition depends on the reducing the costs and the customer relationship is highly
related to the competitional environment. Dinger et al. (2019) examine a balanced scorecard-based
evaluation for the competition of banking industry by considering the customer expectations. Cornaggia
et al. (2015) argue that the competition in the banking industry could cause some effects on the
innovative targets. Fontin and Lin, (2019) define the major factors of financial innovation as the
combination of competition, financial inclusion, and banking access. Coccorese and Pellecchia, (2013)
assess the effects of market power in case of price divergences for the banking industry. Carb6 et al.
2009 present the banking pricing power as a tool of banking market competition.

However, 5 countries that have the highest rank in the gross domestic product for the European Zone
are selected for ranking alternatives. These countries are United Kingdom (alternative 1), Germany
(alternative 2), Italy (alternative 3), France (alternative 4), and Spain (alternative 5).

Step 2. Select the decision makers and obtain the linguistic evaluations for the criteria and dimensions:
4 Decision makers that have at least ten-year experiences in the field of banking and finance are
appointed to get their linguistic choices for each criterion and alternatives. Linguistic evaluations are
illustrated in table 2 and 3, respectively.

Table 2. Linguistic and Fuzzy Scales for the Criteria

Definition Triangular Fuzzy Numbers
Equally important (El) 0.5 1 1.5
Weakly more important (W1) 1 1.5 2
Strongly more important (SI) 1.5 2 2.5
Very strongly more important (V1) 2 2.5 3
Absolutely more important (Al) 2.5 3 3.5

Source: Chang (1996)

Linguistic choices of each decision makers for dimensions and criteria are illustrated in Tables 3-5.

Table 3. Linguistic Evaluations of Dimensions for pair-wise comparison matrix

Internal (Dimension 1) External (Dimension 2)

DM1 | DM2 | DM3 | DM4 | DM1 | DM2 | DM3 | DM4
Internal (Dimension 1) - - - - Sl WI WI Sl
External (Dimension 2) - - - -

Table 4. Linguistic Evaluations of The Criteria of Dimension 1 for pair-wise comparison

matrix
o Organizational efficiency Technological infrastructure
Low Cost (Criterion 1) (Criterion 2) (Criterion 3)

DM1 | DM2 | DM3 | DM4 | DM1 | DM2 | DM3 | DM4 | DM1 | DM2 | DM3 | DM4
VI Wi Sl Wi WI WI Wi El

Low Cost
(Criterion 1)
Organizational

efficiency - - - - - - - wi El wi El
(Criterion 2)
Technological
infrastructure
(Criterion 3)
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Table 5. Linguistic Evaluations of the Criteria of Dimension 2 for pair-wise comparison

matrix

Consistency of customer
expectations (Criterion 4)

Innovative services in
accordance with market
trends (Criterion 5)

Competitive Pricing
Policies (Criterion 6)

DM1 | DM2 | DM3 | DM4 | DM1 | DM2 | DM3 | DM4 | DM1 | DM2 | DM3 | DM4

Consistency
of customer
expectations
(Criterion 4)
Innovative
services in
accordance
with market
trends
(Criterion 5)
Competitive
Pricing
Policies i i i i
(Criterion 6)

- VI WI WI Sl Sl WI El WI

WI WI El Sl

Step 3. Convert the linguistic scales of criteria and dimensions into the fuzzy numbers: Triangular fuzzy
numbers are used for fuzzy pair-wise comparison matrices (Yildirim et al., 2018). Fuzzy matrices are
presented in appendix A-L. Averaged values of decision makers are considered to finalize the fuzzy

pair-wise comparison and decision matrices. Tables 6-8 represent the averaged matrices for the
dimensions, and criteria.

Table 6. Fuzzy pair-wise comparison matrix for the dimensions

Dimensions Internal (Dimension 1) External (Dimension 2)
Internal (Dimension 1) 1.00 | 1.00 1.00 1.25 | 1.75 2.25
External (Dimension 2) | 0.45 | 0.58 0.83 1.00 | 1.00 1.00

Table 7. Fuzzy pair-wise comparison matrix for the criteria of dimension 1

Organizational Technological
o Low Cost .. .
Criteria (Criteria 1) efficiency infrastructure
(Criteria 2) (Criteria 3)
Low Cost (Criteria 1) 1.00] 1.00 | 1.00 | 1.38 | 1.88 | 2.38 | 0.88 | 1.38 | 1.88
Organizational efficiency | ) 43 | 56| 079 | 1.00 | 1.00 | 1.00 | 0.75 | 1.25 | 1.75
(Criteria 2)
Technological infrastructure | o 54 | 475 | 125 | 0.58 | 0.83 | 1.50 | 1.00 | 1.00 | 1.00
(Criteria 3)
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Table 8. Fuzzy pair-wise comparison matrix for the criteria of dimension 2
Innovative services in
accordance with market
trends (Criteria 5)

Consistency of customer
expectations (Criteria 4)

Competitive Pricing

Criteria Policies (Criteria 6)

Consistency of
customer
expectations (Criteria
4)
Innovative services
in accordance with
market trends
(Criteria 5)
Competitive Pricing
Policies (Criteria 6)

1.00 1.00 1.00 1.38 1.88 2.38 1.00 | 1.50 2.00

0.43 0.56 0.79 1.00 1.00 1.00 1.00 | 1.50 2.00

0.52 0.71 1.17 0.52 0.71 1.17 1.00 | 1.00 1.00

Step 4. Compute the weights of criteria and dimensions: Chang’s extended method (Chang, 1996) is
applied for the computation process of fuzzy AHP and weighting results are provided in Table 9.

Table 9. Weights of criteria and dimensions for banking competitiveness

. . Dimension Lo cha! Global
Dimensions Weights Criteria Crl.terla Weights
Weights
internal Low Cost (Criterion 1) 0.463 0.397
0.86 Organizational efficiency (Criterion 2) 0.270 0.232

(Dimension 1)

Technological infrastructure (Criterion 3) 0.267 0.230

Consistency of customer expectations 0.487 0.069
(Criterion 4) ' '

External

. . 0.14 Innovative services in accordance with
(Dimension 2)

market trends (Criterion 5) 0.300 0.042

Competitive Pricing Policies (Criterion 6) 0.213 0.030

According to the results, internal perspective (dimension 1) is the most important factor with 86
percentage among the banking competitiveness dimensions whereas external factor (dimension 2) has
relatively the weakest importance. However, Low cost (criterion 1) is placed first in the internal factor
set by computing the results with 46.3 percentage while technological infrastructure (criterion 3) stays
the last line. Consistency of customer expectations (criterion 4) is defined as the first important
component with the result of 0.487 as competitive pricing policies (criterion 6) are at the last seat among
the external factors of banking competitiveness.

Step 5. Provide the linguistic priorities of decision makers for the alternatives: Selected experts evaluates
the alternative countries in the European zone by using the linguistic scales defined in Table 10.

Table 10. Linguistic and Fuzzy Scales for the Alternatives

Definition | Triangular Fuzzy Numbers
Worst (W) 0 0 2.5
Poor (P) 0 2.5 5
Fair (F) 2.5 5 7.5
Good (G) 5 7.5 10
Best (B) 7.5 10 10

Source: Dinger et. al. (2016)
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Linguistic evaluations of each decision maker are illustrated in Table 11.

Table 11. Linguistic evaluations of alternatives for the decision matrix

Alternatives | Alternative 1 (United Kingdom) Alternative 2 (Germany) Alternative 3 (Italy) Alternative 4 (France) Alternative 5 (Spain)
[Criteria
DM1 | DM2 | DM3 | DM4 | DM1 | DM2 | DM3 | DM4 | DM1 | DM2 | DM3 | DM4 | DM1 | DM2 | DM3 | DM4 | DM1 | DM2 | DM3
C1 F G F G F G G F F F G G G F G G F P G F
c2 G F G G G G G B w G B B G F F G G G F F
C3 G G G F G G G G F F F F F G F G F G F G
Cc4 P F P F F G F P F F G G F G F G G G F F
C5 F G F G G G B G G G G G F G F F G F G F

Step 6. Construct the fuzzy decision matrix: Triangular fuzzy numbers are stated by using the fuzzy
scales in table 10 and the results of each decision maker are given in appendix M-P. Averaged values of
decision makers are presented in Table 12.

Table 12. Fuzzy decision matrix

Al A2 A3 A4 A5

C1 3.75 6.25 8.75 3.75 6.25 8.75 3.75 6.25 8.75 4.38 6.88 9.38 2.50 5.00 7.50
C2 4.38 6.88 9.38 5.63 8.13 | 10.00 | 5.00 6.88 8.13 3.75 6.25 8.75 3.75 6.25 8.75
C3 4.38 6.88 9.38 5.00 7.50 | 10.00 | 2.50 5.00 7.50 3.75 6.25 8.75 3.75 6.25 8.75
C4 1.25 3.75 6.25 2.50 5.00 7.50 3.75 6.25 8.75 3.75 6.25 8.75 3.75 6.25 8.75
C5 3.75 6.25 8.75 5.63 8.13 | 10.00 | 5.00 750 | 10.00 | 3.13 5.63 8.13 3.75 6.25 8.75
C6 1.25 3.75 6.25 1.25 1.88 4.38 5.00 7.50 | 10.00 | 3.75 6.25 8.75 4.38 6.88 9.38

Step 7. Calculate the weighted values: the decision matrix is weighted with the results of fuzzy AHP.
Table 13 and 14 show the normalized and weighted values of the decision matrix respectively.

Table 13. Normalized fuzzy decision matrix

C1 C2 C3
Al 0.194 0.323 0.453 0.217 0.341 0.465 0.220 0.345 0.470
A2 0.194 0.323 0.453 0.279 0.403 0.496 0.251 0.376 0.502
A3 0.194 0.323 0.453 0.248 0.341 0.403 0.125 0.251 0.376
A4 0.226 0.356 0.485 0.186 0.310 0.434 0.188 0.314 0.439
A5 0.129 0.259 0.388 0.186 0.310 0.434 0.188 0.314 0.439
C4 C5 C6
Al 0.069 0.208 0.347 0.183 0.305 0.427 0.070 0.209 0.348
A2 0.139 0.277 0.416 0.275 0.397 0.488 0.070 0.104 0.244
A3 0.208 0.347 0.485 0.244 0.366 0.488 0.278 0.418 0.557
A4 0.208 0.347 0.485 0.153 0.275 0.397 0.209 0.348 0.487
A5 0.208 0.347 0.485 0.183 0.305 0.427 0.244 0.383 0.522
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Table 14. Weighted fuzzy decision matrix

C1 C2 C3
Al 0.077 0.128 0.180 0.050 0.079 0.108 0.050 0.079 0.108
A2 0.077 0.128 0.180 0.065 0.093 0.115 0.058 0.086 0.115
A3 0.077 0.128 0.180 0.057 0.079 0.093 0.029 0.058 0.086
A4 0.090 0.141 0.193 0.043 0.072 0.101 0.043 0.072 0.101
A5 0.051 0.103 0.154 0.043 0.072 0.101 0.043 0.072 0.101
C4 C5 C6
Al 0.005 0.014 0.024 0.008 0.013 0.018 0.002 0.006 0.010
A2 0.010 0.019 0.029 0.012 0.017 0.021 0.002 0.003 0.007
A3 0.014 0.024 0.033 0.010 0.015 0.021 0.008 0.013 0.017
A4 0.014 0.024 0.033 0.006 0.012 0.017 0.006 0.010 0.015
A5 0.014 0.024 0.033 0.008 0.013 0.018 0.007 0.012 0.016

Step 8. List the ranking results: The values of the closeness coefficient are computed for each alternative
and ranking results are provided by decreasing order of the closeness coefficient values. Table 15 shows
the ranking results of alternatives.

Table 15. Ranking results of alternatives

D; D; | €C; | Ranking
Al (United Kingdom) | 5.681 | 0.337 | 0.056 3
A2 (Germany) 5.656 | 0.360 | 0.060 1
A3 (ltaly) 5.687 | 0.330 | 0.055 4
A4 (France) 5.671 | 0.347 | 0.058 2
A5 (Spain) 5.707 | 0.313 | 0.052 5

The results represent that the performance of banking competitiveness in the Europe is ranked as
Germany, France, United Kingdom, Italy, and Spain. Overall results demonstrate that alternative 2
(Germany) has the best rank among the selected countries in the European zone. However, alternative
5 (Spain) is listed at the last seat for the banking competitiveness.

5. Conclusion

The competitiveness of the European banking industry is measured in this study. For this purpose, 5
European countries, which have the highest GDP, are evaluated in this study that are Germany, France,
United Kingdom, Italy, and Spain. The analysis process includes three different stages. Firstly,
determinants of the competition in the banking industry are selected. In this process, a detailed literature
review is performed. As a result, 6 different criteria are defined (3 internal and 3 external). In the second
stage of the analysis, the significance of these dimensions and criteria is determined by using fuzzy AHP
approach. In the final stage, fuzzy TOPSIS model is taken into consideration with the aim of ranking 5
biggest economies of Europe.

According to the results of fuzzy DEMATEL, it is identified that internal perspective (dimension 1) is
much more important than the external factor (dimension 2). In addition to this issue, it is also
determined that the criterion of low cost has the highest importance. However, competitive pricing
policies (criterion 6) takes place on the last rank. On the other side, organizational efficiency (criterion
2) and technological infrastructure (criterion 3) are other significant criteria in comparison with the
others. This situation summarizes that both internal factor and criteria related to this factor have an
important influence on the competitiveness in the European banking industry.

The results of the fuzzy TOPSIS model indicate that Germany is on the first rank with respect to the
competitiveness for banking industry. In addition to this issue, France has a second place in this ranking
list. On the other hand, United Kingdom is the third country according to the competitive power in the
banking industry. Furthermore, Italy and Spain are on the last rank regarding this condition. It can be
understood from this situation that the countries, which have developed industry, have higher
performance by comparing with the others.
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It is concluded that both internal factor and criteria related to this factor have an important influence on
the competitiveness in the European banking industry. While considering this situation, it can be said
that European banks should firstly concentrate on the cost effectiveness in order to increase the
competitive power. For this purpose, these banks should make a detailed analysis of their expenses so
that it can be easily understood which types of the costs are greater than the others. Therefore, necessary
actions can be taken to decrease these costs. With the help of this issue, these banks can reduce their
prices. This situation has an increasing influence on the competitive power.

This study focused on the 5 European countries, which have the highest GDP. In the future studies, this
scope can be increased. For instance, all European countries can be taken into consideration. In addition
to this situation, new methods can be used in the analysis process. For example, fuzzy DEMATEL
approach can be considered to make a comparative analysis with the results of the fuzzy AHP. Similar
to this situation, fuzzy MOORA and fuzzy VIKOR can be used so that it can be possible to compare the
results with fuzzy TOPSIS (Eti, 2019).
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BEYANLAR

Hakem Degerlendirmesi: Dis bagimsiz.
Cikar Catismasi: Yazarlar tarafindan ¢ikar catigmasi bildirilmemistir.
Finansal Destek: Yazarlar bu ¢aligma i¢in finansal destek almadigini beyan etmistir.

Katki Pay1 Orani: Yar1 yariya (%50/%50)'dir.
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Appendix

Appendix A. Fuzzy pair-wise comparison matrix for the dimensions by decision maker 1

Dimensions

Internal (Dimension 1)

External (Dimension 2)

Internal (Dimension 1)

1.00

1.00 1.00

1.5 2 2.5

External (Dimension 2)

0.40

0.50 0.67

1.00 1.00 1.00

Appendix B. Fuzzy pair-wise comparison matrix for the dimensions by decision maker 2

Dimensions Internal (Dimension 1) External (Dimension 2)
Internal (Dimension 1) | 1.00 | 1.00 1.00 1 1.5 2
External (Dimension2) | 0.50 | 0.67 1.00 1.00 1.00 1.00

Appendix C. Fuzzy pair-wise comparison matrix for the dimensions by decision maker 3

Dimensions Internal (Dimension 1) | External (Dimension 2)
Internal (Dimension 1) | 1.00 | 1.00 1.00 1 1.5 2
External (Dimension 2) | 0.50 | 0.67 1.00 1.00 | 1.00 1.00

Appendix D. Fuzzy pair-wise comparison matrix for the dimensions by decision maker 4

Dimensions Internal (Dimension 1) | External (Dimension 2)
Internal (Dimension 1) | 1.00 | 1.00 1.00 15| 2 2.5
External (Dimension 2) | 0.40 | 0.50 0.67 1.00 | 1.00 1.00

Appendix E. Fuzzy pair-wise comparison matrix for the criteria of Dimension 1 by decision

maker 1
o Low Cost Organlgatlonal Technologlcal
Criteria (Criteria 1) efficiency infrastructure
(Criteria 2) (Criteria 3)
Low Cost (Criteria 1) 1.00 | 1.00 | 1.00 2 2.5 3 1 15 2
Organizational eg'c'e”"y(c“te“a 0.33 | 0.40 | 050 | 1.00 | 2.00|200| 1 | 15 | 2
Technological infrastructure | o 5 | 67 | 100 | 050 | 0.67 | 1.00 | 1.00 | 1.00 | 1.00
(Criteria 3)
Appendix F. Fuzzy pair-wise comparison matrix for the criteria of Dimension 1 by decision
maker 2
o Low Cost Organlgatlonal Technologlcal
Criteria (Criteria 1) efficiency infrastructure
(Criteria 2) (Criteria 3)
Low Cost (Criteria 1) 1.00 | 1.00 | 1.00 1 15 2 1 15 2
Organ'za“ona'eg'c'e”"y(c“te“a 0.50 | 0.67 | 1.00 | 1.00 | 1.00 | 1.00 | 0.5 | 1 | 15
Technological infrastructure | 4 50 | 67 | 1.00 | 0.67 | 1.00 | 2.00 | 1.00 | 1.00 | 1.00
(Criteria 3)
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Appendix G. Fuzzy pair-wise comparison matrix for the criteria of Dimension 1 by decision

maker 3
o Low Cost Organlgatlonal Technologlcal
Criteria (Criteria 1) efficiency infrastructure
(Criteria 2) (Criteria 3)
Low Cost (Criteria 1) 1.00 | 1.00 | 100 | 15 2 2.5 1 15 2
Organizational eg'c'e”"y(c“te“a 0.40 | 0.50 | 0.67 | 1.00 | 2.00|2.00| 1 | 1.5 | 2
Technological infrastructure | 4 55 | 67 | 1.00 | 0.50 | 0.67 | .00 | 1.00 | 1.00 | 1.00
(Criteria 3)
Appendix H. Fuzzy pair-wise comparison matrix for the criteria of Dimension 1 by decision
maker 4
o Low Cost Organlgatlonal Technologlcal
Criteria (Criteria 1) efficiency infrastructure
(Criteria 2) (Criteria 3)
Low Cost (Criteria 1) 1.00 | 1.00 | 1.00 1 15 2 0.5 1 15
Organ'za“ona'eg'c'e”"y(c“te“a 0.50 | 0.67 | 1.00 | 1.00 | 1.00 | .00 | 05 | 1 | 15
Technological infrastructure | 4 67 | 1 59 | 200 | 0.67 | 1.00 | 2.00 | 1.00 | 1.00 | 1.00
(Criteria 3)
Appendix I. Fuzzy pair-wise comparison matrix for the criteria of Dimension 2 by decision
maker 1
Consistency of Innovative services in
L y ol accordance with Competitive Pricing
Criteria customer expectations - .
Lo market trends Policies (Criteria 6)
(Criteria 4) L
(Criteria 5)
Consistency of
customer | 100 | 1.00 | 1.00 | 2 2.5 3 15 2 2.5
expectations (Criteria
4)
Innovative services in
accordance with | 33 | 049 | 050 | 1.00 | 1.00 | 1.00 | 1 15 | 2
market trends
(Criteria 5)
Competitive Pricing | 4 45 | 050 | 067 | 050 | 0.67 | 1.00 | 1.00 | 1.00 | 1.00
Policies (Criteria 6)
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Appendix J. Fuzzy pair-wise comparison matrix for the criteria of Dimension 2 by decision
maker 2

Consistency of Innovative services in
Criteria customer accordance with Competitive Pricing
expectations market trends Policies (Criteria 6)
(Criteria 4) (Criteria b)
Consistency of
customer
expectations (Criteria 1.00 | 1.00 | 1.00 1 1.5 2 1 1.5 2
4)
Innovative services
in accordance with
market trends 0.50 | 0.67 | 1.00 | 1.00 | 1.00 | 1.00 1 1.5 2
(Criteria 5)
Competitive Pricing | o 5o | 067 | 1.00 | 050 | 0.67 | 1.00 | 1.00 | 1.00 | 1.00
Policies (Criteria 6)

Appendix K. Fuzzy pair-wise comparison matrix for the criteria of Dimension 2 by decision

maker 3
Consistency of Innovative services in
Criteria customer accordance with Competitive Pricing
expectations market trends Policies (Criteria 6)
(Criteria 4) (Criteria b)
Consistency of
customer | 100 | 200 [ 1200 | 1 | 15 | 2 |05 | 1 | 15
expectations (Criteria
4)
Innovative services
In accordance with | 5, | 67 | 100 | 1.00 | 100 | 1200 | 05 | 1 | 15
market trends
(Criteria 5)
Comepetitive Pricing
Policies (Criteria 6) 0.67 | 1.00 | 2.00 | 0.67 | 1.00 | 2.00 | 1.00 | 1.00 | 1.00

Appendix L. Fuzzy pair-wise comparison matrix for the criteria of Dimension 2 by decision
maker 4

Consistency of

Innovative services in
accordance with

Competitive Pricing

Criteria customer
expectations market trends Policies (Criteria 6)
(Criteria 4) (Criteria b)
Consistency of
oustomer 1 900 | 200 | 200 | 15 | 2 | 25 | 1 | 15 | 2
expectations (Criteria
4)
Innovative services
Inaccordance with | 1o | 50 | 067 | 100 | 200 | 100 | 15 | 2 | 25
market trends
(Criteria 5)
Competitive Pricing | o 5o | 067 | 1.00 | 040 | 050 | 0.67 | 1.00 | 1.00 | 1.00
Policies (Criteria 6)
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Appendix M. Fuzzy decision matrix by decision maker 1

Al A2 A3 A4 A5
Ci|25| 5 | 75|25 5 |75|25 ] 5 |75 5 |75]10 25| 5 |75
C2| 5 | 75|10 5 | 75] 10 0 0 |25 5 |75 10 5 |75 ] 10
C3| 5 |75 10 5 |75]10 | 25| 5 | 75|25 5 |75]25] 5 |75
C4| 0 | 25| 5 | 25| 5 | 75|25 | 5 |75 |25 ] 5 |75] 5 |75]10
C5 25| 5 | 75| 5 |75] 10 5 |75]10 | 25| 5 | 75| 5 | 75| 10
C6| 0 |25] 5 0 0 |25 5 |75] 10 5 |75 ] 10 5 | 75 1] 10
Appendix N. Fuzzy decision matrix by decision maker 2
Al A2 A3 A4 A5
Ci|25| 5 |75]|25| 5 |75|25| 5 | 75| 5 |75] 10 | 25| 5 |75
C2| 5 |75 10 5 | 75] 10 0 0 |25] 5 |75 10 5 | 75 ] 10
C3| 5 |75 10 5 |75]10 | 25| 5 | 75|25 5 |75 ]25| 5 |75
C4| 0 | 25| 5 | 25| 5 | 75|25 | 5 |75 |25 ] 5 |75] 5 |75]10
C5|125| 5 | 75| 5 |75] 10 5 |75]10 |25 5 | 75| 5 |75]10
C6| 0 |25] 5 0 0 |25 5 |75] 10 5 |75 ] 10 5 | 75 ] 10
Appendix O. Fuzzy decision matrix by decision maker 3
Al A2 A3 A4 A5
Ci|25| 5 | 75|25 5 |75|25 ] 5 |75 5 |75]10 25| 5 |75
C2| 5 | 75|10 5 | 75] 10 0 0 |25 5 |75 10 5 | 75 ] 10
C3| 5 |75 10 5 |75]10 | 25| 5 | 75|25 5 |75]25] 5 |75
C4| 0 | 25| 5 | 25| 5 | 75|25 5 |75 |25 5 |75] 5 |75 10
C5|125| 5 | 75| 5 |75] 10 5 |75]10 |25 5 | 75| 5 |75]10
C6| 0 |25] 5 0 0 |25 5 |75] 10 5 |75 ] 10 5 | 75 ] 10
Appendix P. Fuzzy decision matrix by decision maker 4
Al A2 A3 A4 A5
Ci|25| 5 | 75|25 | 5 |75|25| 5 | 75| 5 |75] 10 | 25| 5 |75
C2| 5 | 75|10 5 | 75] 10 0 0 |25 5 |75 10 5 |75 ] 10
C3| 5 |75 10 5 |75]10 | 25| 5 | 75|25 5 |75]25] 5 |75
C4| 0 | 25| 5 | 25| 5 | 75|25 5 |75 |25 5 |75] 5 |75 10
C5|125| 5 | 75| 5 |75] 10 5 |75]10 |25 5 | 75| 5 |75]10
C6| 0 |25] 5 0 0 |25 5 |75] 10 5 |75 ] 10 5 |75 ] 10
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