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Abstract

Strategic planning is an effective tool for long-term planning and utilized by 
organizations and industries to achieve competitive advantage. Addressing difficulties 
that the European banking sector struggled during and after the global financial 
crisis (GFC), the purpose of this paper is to raise important questions about the 
sustainability of the sector and offers competitive strategy formulations for European 
policy makers. Empirical findings are accomplished by applying a three phase 
analysis of SWOT, an integrated model of DEMATEL-ANP (DANP), and fuzzy 
TOPSIS. Empirical findings from the SWOT analysis suggest a total of twelve factors, 
which are then incorporated to formulate four strategies. The DANP results illustrate 
that opportunities dimension has the highest impact and strengths has the lowest 
among others. The fuzzy TOPSIS results demonstrate that “the European Banking 
Union (EBU) is expected to remove divergence in the Euro area banking sector”  
is the most important strategy, whilst “the non-risk based leverage ratio (LR) 
requirement by Basel III” has the weakest importance among the strategy preferences.
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1. Introduction

Financial stability and profitability in the European banking industry have increased 
over the last several years following the latest advances in technology. Financial 
risks in the European financial services industry have been also managed effectively 
following the new banking regulations and the implications of the European 
Central Bank (ECB) monetary policies. As a reflection of increased financial 
stability and transparency in banking operations, financial markets recovered after 
sharp losses. In addition to this, introduction of new services in banking industry 
and the focus on increased customer satisfaction the European banking sector 
boosted banking profitability and stock prices in capital markets. On the other hand, 
capital injections into financial services industry in advanced economies boosted 
capital and investment expenditures in emerging economies increasing GDPs and 
the other macroeconomic indicators while causing a negative effect on inflation 
rates. Affinito and Farabullini (2006), Vajanne (2007), and Rughoo and Sarantis 
(2012) show that while the European banking sector has been integrating, some 
fragmentations are still inherent due to national characteristics. Initiated with the 
GFC, Shambaugh (2012) indicates that the EU experienced three interlocking crises 
as economic recession, which is called ‘growth crisis’, followed by a banking crisis 
and finally a sovereign debt crisis. 

The GFC started as a subprime crisis in the US during 2007-08, which nearly 
brought the global banking system to a collapse (Brunnermeier, 2009). European 
countries were strongly affected from this financial turmoil followed by the Greek 
and Irish crises, which were translated into a broader Euro zone crisis in 2010. The 
European sovereign debt crisis is stated to be the result of a strong rise in debt to 
GDP ratios in the US and Europe (Welfens, 2011). This is not surprising as banks 
cannot borrow at interest rates below government bond rates and sovereign debt 
spreads simply creates problems for bank refinancing, particularly in integrated 
financial markets such as the Euro zone.

Moreover, Euro zone banks experienced low levels of profitability with cost of 
equity figures higher than return on equity (ROE). Profitability decreased slightly in 
the last quarter of 2015, which remains well below the levels prior to the GFC. This 
is followed by an even steeper trend in the second and third quarters partly driven 
by the Greek sovereign debt crisis. It is suggested that fragilities in the Euro zone 
banking sector are mainly linked to bank-specific factors such as weak asset quality, 
high levels of NPLs and country-specific factors, while macro-financial factors 
have been less effective (ECB, Financial Stability Review, 2015). It can be stated 
that low interest rates create even lower net interest margins and slow loan growth. 
In this operating environment, there is a reasonable need to reshape and support 
banks` business mix and reevaluate their business strategies to achieve sustainable 
profitability in the medium term. However, risks in implementing new business 
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strategies remain in some cases and the speed of such adjustments remains rather 
uneven.

The EU worked towards a great solution for a stronger monitoring and 
harmonization of the European banking sector at the EU level, which can be 
achieved by creating a European Banking Union (EBU). Construction of the EBU 
may be one of the most significant developments in European integration since the 
agreement on European Monetary Union (EMU) with the Maastricht Treaty. The 
EBU was proposed to restore confidence in European banking systems weakened 
by the GFC and the sovereign debt crisis (Howarth and Quaglia, 2013; Donnelly, 
2014). It can be stated that traditional measures such as cost cutting, introducing 
new regulations or altering product portfolios may not be enough to tackle serious 
structural problems of the European banking sector. In fact, European banks need 
fundamental changes and they should transform their business models to the 
problems accordingly with the help of strategic planning. Banks must develop an 
effective way to align their strategies with corporate goals on the basis of sustaining 
profitability (Wu, 2012).

In such a volatile environment, European banks are expected to design and 
implement a perfect competitive strategy. Effective overall business strategy in 
banking as a competitive weapon provides management superiority over the rivalry 
and keeps management handling structural weaknesses. Performance management 
and strategic design are the major pillars of a successful business model. Strategic 
steps aligning a firm’s objectives with its visions are the most important figures 
if the firm aims to achieve an effective performance management (Schalock 
and Bonham, 2003; Sridharan et al. 2007). In order to outperform the numerous 
competitors in the industry, banks should enhance their competitive advantages 
by improving their internal operational performance (Davis and Albright, 2004; 
Littler et al., 2000). Moreover, banks should develop an effective way to align their 
strategies with corporate goals on the basis of performance analyses and a model 
that links strategic objects as effective improvement paths becomes a critical issue 
for banks if they are to sustain their competitive advantages (Wu, 2012). 

One of the novelties of this paper is the construction and application of an integrated 
hybrid DANP-fuzzy TOPSIS technique (DANP determines weights of the SWOT 
factors and the fuzzy TOPSIS selects the best strategy) for multi criteria decision 
making process of the European banking sector. It introduces a review of related 
strategy analysis tools that assists in getting a better understanding of forces that 
play within the European banking sector and environment in which banks operate. 
In addition, it identifies the best strategies for decision makers using an integrated 
model of the fuzzy TOPSIS technique with SWOT and DANP. The most important 
evaluation indicators of strategy formulation are synthesized from the relevant 
literature and most recent statistics are screened by a committee of experts. Figure A1 
illustrates the main phases and steps of the integrated approach.
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The reminder of this paper is organized as follows. The next section defines the 
competition and strategic roles using SWOT factors for the European Banking 
Sector. Section 3 reviews the methodology used for estimating the results. Section 
4 presents the model construction and the empirical findings, and the final section 
concludes enclosing some policy implications.

2. Literature review

According to the statistics published in the ECB Annual Report (2014), Euro 
depreciated in particular against the US dollar due to a continuously declining 
outlook for growth and inflation in the Euro zone from June 2014 onwards, whilst 
the ECB announced additional monetary policy measures. In the second half of 
2014, rising geopolitical stress and worries about the worldwide economic growth 
augmented problems in the European banking sector. For instance, Euro zone banks 
have been struggling with weak economic growth, legacy issues from the financial 
crisis and a strengthened regulatory environment. Despite a recent improvement in 
bank performance, sustaining profitability growth has been a challenge due to low 
macroeconomic growth and low interest rates (ECB Financial Stability Review, 2015). 
Even though changes have been made towards a legal framework that is more helpful 
for successful non-performing loans (NPLs) in some countries, NPLs have been high 
and providing new credit to real economy is difficult. Thus, the substantial weight of 
legacy problem assets remains a very important challenge to banks supplying new 
credit and requires effective solutions concentrating on remaining fragilities and free 
up balance sheet capacity for new lending. These recent challenges in the Euro zone 
could cause some competitive strategies in the European Banking Sector. 

The weak economic environment, historically low interest rates, low profitability 
levels as well as the wave of new regulation and growing risks of competitive 
interruption have been challenging the European banking sector. Banks need to 
design new strategies for improving their economics in such a complex environment 
where structural differences among countries within the EU are still present. For 
instance, banks in market-based EU countries have larger cross-border assets 
and liabilities, and derive a larger fraction of their income from fees, rather than 
interest income, than banks in bank-based EU countries. Traditionally, in Japan and 
Europe, the role of banks has been much greater than in the US. Moreover, banking 
assets to GDP ratio are generally larger in the EU than those in Japan or the US. 
Banking assets in the EU (except Eastern Europe) have increased substantially as 
a percentage of GDP, contrary to the US and Japan, where the ratio was relatively 
stable (Bijlsma and Gijsbert, 2013). In terms of bank credit to the private sector 
as a percentage of GDP, Pozsar et al. (2010) state that Europe and Japan are more 
bank-based than the US as the ratio is roughly twice the size of that in the US. In 
addition, there has been a massive growth of bank credit in the EU, except since the 
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onset of the financial crisis in 2007, while it has remained more stable over the last 
decade in the US, and Japan has not been much affected from the crisis.

In such a volatile environment, European banks require good assessment of 
their strengths and new strategic formulations would help to handle weaknesses. 
Strategic steps aligning a firm’s objectives with its visions are most important if the 
firm aims to achieve effective performance management (Schalock and Bonham, 
2003; Sridharan et al. 2007). Several analysis models are applied to organizational 
performance measurement for years such as ratio analysis, total production 
analysis, regression analysis, Delphi analysis, balanced scorecard (BSC), analytic 
hierarchical process (AHP), analytic network process (ANP), data envelopment 
analysis (DEA) and Technique for Ordering Preference by Similarity to Ideal 
Solution (TOPSIS)). These approaches vary regarding their basic concepts, aims, 
advantages, and disadvantages (Dessler, 2000). Moreover, some structural modeling 
approaches include Interpretive Structural Modeling (ISM), Decision Making Trial 
and Evaluation Laboratory (DEMATEL) and Structural Equation Modeling (SEM) 
(Mahapatra et al., 2015).

In order to outperform the numerous competitors in the industry, banks should 
enhance their competitive advantages by improving their internal operational 
performance (Davis and Albright, 2004; Littler et al., 2000). Moreover, banks 
should develop an effective way to align their strategies with corporate goals on the 
basis of performance analyses and a model that links strategic objects as effective 
improvement paths becomes a critical issue for banks if they are to sustain their 
competitive advantages (Wu, 2012). However, there are several studies on the 
banking competition and strategy in the literature. The main topics of the existing 
literature highly deal with the economic growth, monetary policies, restrictions, 
volatility, and international markets. Here are some examples of the recent literature 
as follows:

In the macroeconomic view, Ruzickova & Teply (2015) emphasize the theoretical 
and practical aspects of bank fee and commission income in the European Union. 
Khan et al. (2016) present the banking competition in the selected ASEAN countries 
by considering the banks’ response to the monetary policy shocks and banking 
lending channel. Feldmann (2015) defines the banking system concentration 
and unemployment in developing countries. Fosu (2014) points out the credit 
information sharing on banking lending and concentration in developing countries. 
Bremus (2015) studies foreign direct investment and cross-border banking on 
market concentration and competition. Andrievskaya & Semenova (2016) examine 
the bank transparency and concentration with the bank information disclosure 
requirements on the credit risks.

In the market conditions and restrictions, Shen & Huang (2003) examine the bank 
concentration, protection of the creditor, restrictions on banks deal with non-banking 
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activities, and bank-based system. Rosen (2007) represent the banking competition 
with some issues of deposit pricing and antitrust policy. Scott & Dunkelberg (2010) 
focus on the small-sized banks have a disadvantage in deposit concentration as the 
market competition is affected by them positively. Al-Muharrami et al. (2006) study 
the market structure and the monopolistic competition of Arab banking sector. Liu et 
al. (2014a) define the banking and non-banking sector competition comparatively. 

In the efficiency analysis, Phan et al. (2016) examine the relationship between 
market concentration, competition and efficiency in emerging banking sector. Chan 
et al. (2015) analyze the role of market concentration for banking efficiency with 
Data Envelopment Analysis in Asian economies. Guillén et al. (2014) construct the 
variables of banking profitability and efficiency for the competitive financial system 
in Latin America.

In the risk evaluation, Chen et al. (2013) have a concentration measurement 
considering systematic risk of different sector for the credit portfolios. Park 
(2009) addresses monopolistically competitive environment in the banking sector. 
De Haan & Poghosyan (2012) define the linkages of earnings volatility, size, 
and concentration in the US banking industry. Bikker & Haaf (2002) define the 
competitive market conditions for different kinds of banking industry. Zhang et 
al. (2013) emphasize the relationship between market concentration, risk-taking 
behaviors, and performance in the BRIC banks. 

One of the most commonly used methods of strategy formulation is the well-
known SWOT (Strenghts, Weaknesses, Opportunities and Threats) analysis, which 
depends on identification of internal strenghts and weaknesses then matching 
them with external opportunities and threats to achieve sustainable development 
(Gilaninia et al. 2012). However, it comes with a disadvantage that the formulated 
strategies is not supported by quantitative methods and it is ‘...mainly based on the 
qualitative analysis, capabilities and expertise of the persons participating in the 
planning process...’ (Pesonen et al., 2001).

Lobriser and Abplanalp (1998) states that a SWOT analysis can be applied with the 
help of a matrix including the dual strategy combinations of the internal and external 
factors. Table 1 defines the SWOT factors with the supported literature in order to 
create a set of strategies for the European Banking Sector. Banks are looking to 
improve operating profits by controlling costs. Following an improvement in 2014, 
progress in achieving cost efficiency gains stayed at standstill in the first half of 
2015. However, it provides hope as some banks announced cost-cutting targets as 
part of their restructuring plans, involving a reduction in the retail branch networks 
by using digital services. 

All these have been the dark side, while some opportunities also exist. Firstly, 
there is considerable room for improving total factor productivity (TFP) growth 
by developing conditions for innovation, entrepreneurship and labor market 
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institutions, and relaxing regulations. Secondly, a growth friendly fiscal policy 
adjustment is required particularly for those countries that have no fiscal space 
and need to increase their financial efforts. Thirdly, cutting unproductive spending 
can provide funds for productive spending and reform efforts should focus on 
addressing the impact of taxation as well as tax evasion (ECB Annual Report, 
2014). Fourthly, loan loss provisions declined since 2012, contributing to better 
financial performance, particularly, in countries most affected by the financial crisis. 
In others loan loss provisions are close to pre-crisis levels for the majority of banks, 
which suggests that falling provisions in these countries are unlikely to lead to 
significant improvements in profitability in the period ahead. Fifthly, results of the 
June 2015 EBA risk survey suggest that banks are aware of the need to address IT 
risks, with increased spending on IT security being the most frequently mentioned 
response to address these risks, followed by the strengthening of governance, risk 
culture and business continuity plans. Sixthly, a declining trend has been observed 
in cost of equity figures since 2012, which may be the outcome of declining stock 
market risk premium and lower interest rates for risk free assets.

Last but not the least, the Basel Committee on Banking Supervision (BCBS) 
decided to undertake a major regulatory reform as a response to the GFC, known 
as the Basel III banking regulations, which introduced of a non-risk-based leverage 
ratio (LR) requirement alongside the risk-based capital framework. The LR is 
defined as Tier 1 capital over a bank’s total exposure measure, which consists of 
both on and off-balance-sheet items. The BCBS has been testing a minimum 
LR of 3% until 1 January 2017 and is expected to balance the tradeoff between 
additional loss-absorbing capacity and higher risk-taking associated with an LR 
requirement. There are various reasons why an LR requirement may be beneficial. 
Most importantly, highly leveraged banks have lower loss-absorbing capacity and 
are arguably less resilient to shocks. This is of particular concern if the build-up 
of excessive leverage concerns the entire banking sector, as witnessed during the 
financial crisis. The LR may present a better measure for containing aggregate 
risk and protecting against rare losses in the financial system which are not fully 
covered under the risk-based capital framework. During the financial crisis, it was 
observed that highly leveraged banks that experienced failure or distress were still 
showing strong risk-based capital ratios (BCBS, 2014a; BCBS, 2014b). On the 
other hand, the main concern relates to the risk-insensitivity of the LR as assets 
with the same nominal value but of different riskiness are treated equally and face 
the same capital requirement under the non-risk-based LR (Kiema and Jokivuolle, 
2014). SWOT factors have been constructed by considering the recent issues in the 
Eurozone and strategies derivated from factors have been identified in Table 1.
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Table 1: Strategy Formulations

Strategies Direction Definitions
Strategy 1 Decreasing loan loss provisions. Basel III LR requirement may boost up the 

declining trend in loan loss provisions.
Strategy 2 Growth in the banks’ ROE. Declining cost of equity may help to 

elevate the low levels of ROE.
Strategy 3 Cooperation in the banking 

sector.
European banking union is expected 
to remove divergence in the banking 
sectors among countries due to individual 
characteristics.

Strategy 4 Recovery in bank profitability. Low interest rates results in low net interest 
margins (low income for banks) which 
results in low ROE and low profitability. A 
gradual increase in interest rates may help 
banks to recover their profitability.

Source: Authors’ own table

In table 1, we formulate strategy 1 to leverage strength 2 (S2) to maximize 
opportunity 3 (O3) as the Basel III LR requirement is expected to maximize the 
declining trend in loan loss provisions. The sovereign debt crisis in Europe had a 
negative impact on the already declining ROE figures into depressed levels close 
to zero. As strategy 2 (S3T2), we propose that the declining cost of equity which 
is identified as one of the strengths of the sector, might help to elevate low levels 
of ROE. Strategies 3 and 4 handle the weaknesses identified through exploring 
opportunities and threats, respectively. In strategy 3, we test the importance of 
establishment of the EBU in removing divergence among the EU countries by 
combining W3O1. Finally, strategy 4 combines W1T2 proposing that a gradual 
increase in interest rates may help banks to recover their profitability by achieving 
higher net interest margins.

3. Methodology

3.1.	DEMATEL – based Analytic Network Process (AHP) 

Saaty (1980) introduced the Analytic Hierarchy Process (AHP) to describe multi-
criteria decision making problems and generalized the method as the Analytic 
Network Process (ANP) in 1996, which has been widely used in economics and 
business analytics (Wang and Chen, 2007; Gao and Hailu, 2012; Kutlu and 
Ekmekcioglu, 2012; Yu et al., 2011). Making a decision by not considering 
assumptions on the independence of higher-level elements from low level elements 
is likely to use a generalized ANP approach (Gencer and Gürpinar, 2007). This 
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method considers judgments of decision makers and structures weights of criteria in 
non-hierarchical conditions that have dependencies among directions (Lee and Kim, 
2001). Different level hierarchies of network relationships are debated by the ANP 
feedback approach, in which interdependency between two clusters, named outer 
dependence, is represented by a two-way arrow or arcs that graphically represent 
the interdependencies among different levels of criteria. Inner dependencies are 
represented as a looped arc that indicates interdependencies within the same level 
of analysis in an ANP approach (Jharkharia and Shankar, 2007; Chung et al., 2005). 

There is a wide range of studies in the literature that applied the ANP method such 
as supplier selection (Gencer and Gürpınar, 2007; Jharkharia and Shankar, 2007; 
Bayazit, 2006; Sadeghi et al., 2012; Sakthivel et al., 2015), strategy (Yüksel and 
Dagdeviren, 2007; Shahabi et.al., 2014; Sevkli et al., 2012; Catron et. al., 2013; 
Wu and Lee, 2007), production (Wolfslehner et at., 2005; Nazir et.al., 2014; Lam, 
2015; Kilic et al., 2015; Horenbeek and Pintelon, 2014; Wang and Tzeng, 2012; 
Vujanovic et al., 2012), and finance and project management (Boj et al., 2014; Chen 
et al., 2011; Meade and Presley, 2002; Aragones-Beltran et al., 2014; Chen and Li, 
2004; Atmaca and Basar, 2012; Yeh and Huang, 2014).

On the other hand, the DEMATEL (Decision Making Trial and Evaluation 
Laboratory) technique is firstly introduced by the Battelle Research Center in 
1972 that examines sophisticated causality structures of real world problems in a 
hierarchical form and frequently employs complicated objectives by considering 
interrelations and interactions among the features (Hu et al., 2014; Hsu and Liou, 
2013; Hsu et al., 2013; and Liu et al., 2014b). Recently, the DEMATEL is used 
in different kinds of complicated problems by combining it with other techniques 
such as the DEMATEL-based ANP (DANP). Some of the DANP applications are 
technology (Hu et al. 2014), outsourcing (Hsu and Liou, 2013; Hsu et al., 2013), 
reputation management (Hung, et al., 2012), healthcare industry (Lu et al., 2013), 
tourism industry (Liu et al., 2012), supplier selection (Hsu, et al., 2012; Liou et 
al., 2014), criticial infrastructures (Huang et al., 2014), and e-business (Chiu et al., 
2013). However, studies related to finance with the integrated DEMATEL technique 
such as Shen et al. (2014) and Chen et al. (2011) are extremely rare and studies 
that focus on strategies in financial markets with the application of DANP are 
almost absent. The novelty of this study is to introduce financial strategies for the 
European banking sector by applying the DANP approach for the first time. This 
hybrid technique, DANP, integrates basic features of the ANP and the DEMATEL 
methods, which considers a total influence matrix, T, with basic features of the ANP 
to rank weights of the criteria. We achieved the empirical analysis by following 8 
steps as described by Hu et al. (2014), Hsu, et al. (2012) and Chiu et al. (2013).

Step 1:	Construct a direct relation matrix with scales by using questionnaires of 
experts. Scales from 0 to 4 present the measuring results as no influence (0), low 
influence (1), middle influence (2), high influence (3), and extreme influence (4), 
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respectively. The expert scores are attained to build the pair wise comparisons of 
dimensions and criteria using the scales.

Step 2:	Compute the initial influence matrix A by scores. A = [aij]n×n is constructed 
by converging expert scores with the direct relation matrix, where aij represents 
degree of influence of factor i on factor j. 

A = 

 	

(1) 

Step 3:	Build a normalized direct effect matrix N. Values are obtained by 
normalizing the initial influence matrix with equations (2) and (3). 

N = A/s	 (2)

                  max                    max
s = max [1 ≤ i ≤ n ∑n

J=1aij, 1 ≤ j ≤ n ∑n
i=1aij]	 (3)

Step 4:	Construct a total influence matrix T in equation (4), where I is an identity 
matrix and limh →∞ Nh = [0]n×n.

T = N + N2 + N2 + ... + Nh =

N(I + N + N2 + ... + Nh–1)(I – N)(I – N)–1	 (4)

T = N(I – Nh)(I – N)–1 = N(I – N)–1,

when limh →∞ Nh = [0]n×n 	

Step 5:	Compute an influential network relation map. Sum of each row and column 
for T can be provided by equations (5)-(7), where vector r represents the sum of all 
vector rows r = (r1, ..., ri, ..., rn), and vector y indicates the sum of all vector columns 
y = (y1, ..., yi, ..., yn). i equals j, i, j ∈ {1, 2, ..., n}, (ri – yi) denotes total degree of 
the influence among criteria, and the higher is its value, the closer the criterion is 
to object’s central point. (ri – yi) is the degree of causality among criteria. When 
(ri – yi) is positive, it means that criterion i influences other criteria. Otherwise, the 
criterion is influenced by other criteria. 

T = [tij]n×n, i,j = 1, 2, ..., n	 (5)
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r = [∑n
j=1tij]n×1 = (ri)n×1 = (r1, ..., ri, ..., rn)	 (6)

y = [∑n
i=1tij]'n×1 = (ri)n×1 = (r1, ..., ri, ..., rn)	 (7)

Total influence matrix of criteria is Tc = [i,j]n×n and total influence matrix of 
dimensions or clusters is T = [tD

ij ]m×m. Weights and dimensions in the super-matrix of 
the ANP are determined by normalizing Tc to have the dynamic degree of influence 
of the weights. 

Step 6:	Develop the unweighted super-matrix W. The total influence matrix Tc is 
normalized using dimensions and the normalized matrix Tc

β by dimensions can be 
determined. The normalized influence matrix Tc

β is transposed to construct the un-
weighted super-matrix W.

Step 7:	Calculate the weighted super-matrix Wβ. TD = [tD
ij ]m×m, and the total influence 

matrix is normalized.

Step 8:	Limit the weighted super-matrix. Influential weights of the DANP with 
the limit super-matrix limg →∞ (W β)g

 is calculated by multiplying it multiple times 
to obtain the limit weighted super-matrix to a fixed convergence value, where g 
represents any number of power. 

3.2.	Fuzzy TOPSIS

The TOPSIS (The Technique for Order of Preference by Similarity to Ideal 
Solution) method is introduced by Hwang and Yoon (1981), which is a widely 
known multi-criteria decision method (MCDM) to rank alternatives in different 
research areas (Hacioglu and Dincer, 2013; Dincer and Hacioglu, 2013; Krohling 
and Campanharo, 2011; Jiang et al., 2011; Nezhad and Damghani, 2010; Sun, 2010; 
Tzeng et al., 2005; Abo-Sinna and Amer, 2005; Opricovic and Tzeng, 2004; Olson, 
2004; Cheng et al., 2003; Feng and Wang, 2000). Some of the recent application 
areas of this technique are suppliers (Büyüközkan and Çifçi, 2012; Wang et al., 
2009), competition (Torlak et al., 2011; Sun and Lin, 2009), finance (Hacioglu and 
Dincer, 2013; Dincer and Hacioglu, 2013), manufacturing (Vahdani et al., 2011; 
Liao, 2003; Jee and Kang, 2000), risk management (Wang and Elhag, 2006), and 
business intelligence (Rouhani et al. 2012). 

TOPSIS considers the shortest and longest distances from the ideal solution to order 
possible alternatives (Chen and Hwang, 1992; Hwang and Yoon, 1981). Alternative 
has the longest distance from the negative-ideal solution, while it has the shortest 
distance from the positive-ideal solution. Accordingly, it is possible to choose 
the best alternative that has the maximum similarity to the positive-ideal solution 
(Wang and Chang, 2007; Sun and Lin, 2009). Nevertheless, the fuzzy TOPSIS 
approach provides more effective results in making decisions under uncertain 
conditions. This is the reason why Fuzzy TOPSIS method has been increasingly 
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conducted in determining the relative importance of criteria and alternatives instead 
of precise numbers. The fuzzy TOPSIS model can be summarized as:

Step 1:	Use the linguistic scales for rating alternatives: Linguistic scales introduced 
by Chen and Wang (2009), and Chen and Hwang (1992) are used to evaluate the 
relative importance of alternatives.

Step 2:	Construct the fuzzy decision matrix. The matrix is constructed by 
computing the fuzzy weights for each attribute and ratings of alternatives under 
each criterion in equations (8) and (9).

D~ =

	

(8)

 

	
(9)

where i = 1, 2, 3, ..., m and j = 1, 2, 3, ..., n; X~k
ij is the rating of alternatives provided 

by the experts. 

Step 3:	Compute the weighted normalized fuzzy decision matrix: Fuzzy decision 
matrix is normalized by equations (10) and (11). 

  	
(10)

 	
(11)

Normalized fuzzy decision matrix is weighted by multiplying columns of the 
decision matrix in fuzzy environment with calculated weights. 

Step 4:	Determine the distance of alternatives from the positive and negative-ideal 
solution in the fuzzy environment: the fuzzy positive-ideal solution A+ and the 
fuzzy negative-ideal solution A– are determined by the following equations 

A+ = (v~1
*, v~2

*, v~3
*, ..., v~n

*) and  A– = (v~1
–, v~2

–, v~3
–, ..., v~n

–)	 (12)

where v~j
* = 1, 1, 1) and v~1

– = (0, 0, 0). 
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The distances of each alternative from the positive and negative-ideal solution are 
computed by the formulas:

 	
(13)

	
(14)

Step 5:	Calculate similarities to the ideal solution: the closeness of coefficient is 
calculated to rank the alternatives by:

 	
(15)

 

4. Empirical data and analysis – An application on the European 
Banking Sector

4.1.	Hybrid Model Construction

The integrated model has been built to select the best strategy for the European 
banking sector by using the DANP technique to determine weights of the SWOT 
factors followed by the fuzzy TOPSIS technique to select the best strategy. Based 
on valuable information gathered from the annual reports and financial stability 
reports published by the ECB over the past ten years, as well as reports from 
individual Central banks of the EU countries and Europa, among several others, we 
managed to conduct the empirical analysis.

In the literature, there are several kinds of hybrid approaches to multi-criteria 
decision making analysis in banking industry. Outstanding examples could be 
defined as follows: Cinar (2010) provides a decision support model in order to 
help the bank selecting the most appropriate location for a bank’s branch in Turkey 
using fuzzy AHP and TOPSIS. Sun (2010) develops an evaluation model based 
on the fuzzy AHP-TOPSIS to help the industrial practitioners for the performance 
evaluation in a fuzzy environment. The proposed method enables decision analysts 
to better understand the complete evaluation process and provide a more accurate, 
effective, and systematic decision support tool. In another study, Secme et al. (2009) 
propose an integrated fuzzy AHP-TOPSIS model to evaluate the performances of 
banks. The results show that not only financial performance but also non-financial 
performance should be taken into account in a competitive environment. Yang et 
al. (2008) propose a combined DEMATEL-ANP model to solve the dependence 
and feedback problems to suit real world applications, which has become popular 
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in recent research. Wu (2008) also applies a combined DEMATEL-ANP method 
for identifying a management strategy and stresses the convenience of this 
combined method. Findings approve that ANP can handle all kinds of interactions 
systematically and the DEMATEL can handle inner dependences within a set of 
criteria as well as converting the relations between cause and effect of criteria into 
a visual structural model. Aksakal and Dagdeviren (2010) introduce an algorithm of 
DEMATEL-ANP for decision making about the personnel selection. They compute 
criteria dependence values by using the DEMATEL and solution of the integrated 
approach is achieved by the ANP method. Kuan and Chen (2014) present an 
analytical approach for managerial decision making, once again demonstrating that 
combined DEMATEL-ANP technique can effectively captures interdependences 
among various aspects and criteria. They emphasize that the combined method has 
an advantage of considering the hierarchical structure, including interdependence 
relationships in the condition of flexibly manages the fuzziness situation. Hence, 
subjectivity, uncertainty and interactivity in expert subjective judgment problems 
involving complex hierarchical relationships can be solved successfully. With these 
advantages, the DEMATEL method is used to determine the cause and effect of 
criteria and to understand the hierarchical structure with interdependence relations; 
ANP is proposed for application in a hierarchical structure.

In addition to all these models and techniques, there has been a substantial research 
done on strategy analysis, in particular increasingly in the services sector. Strategy 
maps have been developed by companies in banking, insurance, manufacturing, 
healthcare, telecommunications and e-business, as well as nonprofit organizations 
which have different industry types and sizes (Armitage and Scholey, 2003). 
According to Banker et al. (2004), strategy maps describe an organization’s strategy 
and can convert intangible assets into tangible outcomes. In this paper, we followed 
the Industrial Economics Perspective, also known as Bain Mason paradigm, in 
formulating strategies for the European banking sector. The theory suggests that 
behavior of firms is influenced by the structure of industry, which in turn determines 
collective performance of firms in that industry. Structure of the industry relates to 
demand, the amount of buyers and sellers, barriers of entry and exit, government 
regulation, taxes, prices and advertising, among other components (Vibert, 2004).

4.2.	Empirical analysis

We have appointed academicians and experts to build the strategy selection 
problem and determine the criteria for strategy formulation in this study. Three 
experts with five years of expertise in European Banking are chosen to discuss 
the problems and a set of strategies. Then, three academicians constructed the 
problems and modified strategies based on the expert scales and linguistic 
variables to evaluate relative importance of the criteria and to select the strategies. 
The analysis begins with the DANP technique analyzing interactions among four 
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dimensions and twelve criteria of the SWOT matrix. A total influence matrix 
and degree of influence are computed using these scales. Averaged initial direct-
relationship matrix is obtained by pair wise comparisons in terms of influences 
and directions among the criteria. Then, total influence matrices of dimensions 
and criteria are constructed and influential network relation is obtained. Results 
are illustrated in Table 2 and 3, respectively. 

Table 2: Impact-relationship degrees of dimension

ri yi (ri + yi) (ri – yi) 
S 6.379 5.142 11.521 1.238
W 5.008 5.848 10.856 -0.839
O 5.905 5.667 11.572 0.239
T 5.233 5.870 11.102 -0.637

Source: Authors’ own table

Relationship among the SWOT factors is based on experts scales evaluated by the 
decision makers. Table 4 presents the column addition vector of the total influence 
matrix (ri), the reverse of the addition vector (yi), the addition of the row and column 
(ri + yi) and the difference of row and column (ri – yi). According to the findings, 
ri + yi is the highest (11.572) for opportunities (O) indicating that the mutual effects 
of O and other dimensions are the greatest, while weaknesses (W) has the lowest 
(10.856) impact. On the other hand, ri – yi represents the net impact relationship 
of the total influence matrix, which is 1.238 and greater than zero, suggesting that 
the impact of strengths (S) on other dimensions is greater than the impact of other 
dimensions on S. In contrast, row and column difference vector of W (-0.839) and 
T (-0.637) are below zero suggesting that the impact of these two dimensions on S 
is lower than the impact of S on these dimensions.

Table 3 presents degree of influence of the criteria. Opportunity 2 has the 
maximum reason degree (1.617) among the criteria meaning that O2 most 
easily influences other criteria. O1 has the second reason degree in the criteria 
(1.332). The remaining influence degrees are listed as W3, T1, T2, W2, T3, O3, 
S3, W1, S1, S2, respectively. This is clear evidence that opportunities have a 
high influence on other criteria in strategy building. However, strengths have the 
minimum reason degree with figures below zero (-1.265, -2.438 and -0.839 for 
S1, S2 and S3, respectively). Empirical findings suggest that strengths are most 
easily influenced by other criteria. We used these constraints in building strategies 
for the European banking sector. Based on these findings we suggest that policy 
makers should focus more on opportunities in the sector to improve the already 
existing strengths further more.
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Table 3: Impact and -relationship degrees of criteria

ri yi (ri + yi) (ri – yi) 
S1 4.182 5.447 9.629 -1.265
S2 3.484 5.922 9.406 -2.438
S3 4.339 5.178 9.518 -0.839
W1 4.670 5.898 10.569 -1.228
W2 5.347 5.010 10.357 0.336
W3 5.920 4.627 10.547 1.293
O1 5.359 4.028 9.387 1.332
O2 5.174 3.557 8.731 1.617
O3 4.094 4.260 8.354 -0.167
T1 5.814 5.053 10.867 0.761
T2 5.724 5.088 10.812 0.636
T3 4.553 4.592 9.145 -0.038

Source: Authors’ own table

Following, DEMATEL-based ANP technique continues to calculate influential 
weights of the criteria by computing the un-weighted super-matrix, the weighted 
super-matrix and the limit super-matrix respectively. Local and global weights of 
the SWOT factors have been computed using the limit super-matrix. Thus, it is 
possible to understand relative weights of the dimensions indicated in the SWOT 
factors and the criteria represent sub-factors of the SWOT matrix based on the 
DANP method.

We identified that each dimension has similar weights in the SWOT matrix. While 
threats have the highest weights of the criteria within the dimensions, strengths 
have the lowest relative weights among the dimensions. Locally, S2, W1, O3, and 
T2 have the best weights in their own dimensions whereas S3, W3, O2, and T3 
have the worst degrees of weights. In the global weights, W1 has the best rank in 
the weights and S3 has the weakest importance among the SWOT criteria. Local 
and global weights of the SWOT criteria are very close to each other. W1 has the 
highest importance (0.379 and 0.098) contrary to S3 (0.314 and 0.072) which has 
the lowest importance (weight). In general, we may suggest that weaknesses and 
threats (both negative factors) has higher weights than other dimensions. This might 
be a clear evidence that W and T factors should be more focused on in strategy 
formulations.

The second phase of the hybrid analysis continues with the Fuzzy TOPSIS 
technique for ranking the four strategy alternatives. Linguistic variables have 
been utilized to evaluate the alternative strategies under the fuzzy environment. 
Following the construction of the fuzzy decision matrix with linguistic evaluations 
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provided by the decision makers, normalization process of the matrix has been 
applied and weighted matrix has been structured with the DANP weight results. 
Then, the distances of each strategy alternative from the positive and negative ideal 
solution have been computed to provide the final ranking of strategies. Values of 
Di

+ and Di
– and CCi are introduced in Table 4.

Table 4: Values of Di
+ and Di

– and CCi

Strategies Di
+ Di

– CCi Ranking
Strategy 1 10.806 1.285 0.106 4
Strategy 2 10.652 1.431 0.118 2
Strategy 3 10.510 1.564 0.130 1
Strategy 4 10.710 1.378 0.114 3

Source: Authors’ own table

Findings of the Fuzzy TOPSIS method demonstrate that Strategy 3 has the best 
rank among the alternatives, followed by Strategy 2 and Strategy 4, whilst Strategy 
1 has the weakest importance among the strategy preferences. 

5. Results and discussion

Macroeconomic overview of the European banking sector presented in this paper 
illustrated that Euro zone banks kept on gaining consistent progress in strengthening 
their balance sheets and resilience to financial shocks in recent years, regardless 
they confront challenges due to weak economic growth, legacy issues from the 
financial crisis and a strengthened regulatory environment. Intensifying difficulties 
in creating sustainable profitability growth, an extensive amount of legacy problem 
assets stays in the sector, essentially in those nations most influenced by the global 
financial crisis. Non-performing loans continue to be high and make it difficult 
for banks providing new credit to real economy. Although financial performance 
and capital positions of Euro zone banks slightly improved during 2015, they 
experience low levels of profitability with cost of equity figures higher than ROE. 
We would like to state that traditional measures such as cost cutting, introducing 
new regulations or altering product portfolios may not be enough to tackle serious 
structural problems of the sector. In fact, European banks need fundamental changes 
and they should transform their business models to the problems accordingly with 
the help of strategic planning. In this respect, we formulate and evaluate strategy 
alternatives in this paper. The methodological novelty is that, we introduce and 
apply a hybrid model, which combines the DEMATEL, fuzzy ANP and fuzzy 
TOPSIS approaches to develop strategies. 
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6. Conclusions

Mastering a perfect business strategy begins with assessing the environmental 
factors surrounding the business operations and evaluating also internal factors 
based on their contributions to overall business achievement. Threats and 
opportunities in external environment are assed by using EFAS (External 
Factors Analysis) Model while weaknesses and strengths are assessed by IFAS 
(Internal Factors Analysis). Following both analysis decision makers determine 
their business objectives, targets and goals based on their priorities in market 
place. A perfectly designed business strategy and its formulation then turn into 
a strategy weapon boosting firm’s value and increase the stockholders’ wealth by 
maximizing the firm profits in a volatile environment. However, returns or losses 
in risky decisions depend on the quality of decision making process. The latest 
advances in technology and quantitative research spotlights the role of hybrid 
models and scientific applications for the selection of best strategy in decision 
making process. 

Strategy formulation is therefore a necessary toolkit for the long-term planning to 
achieve competitive advantage. Addressing difficulties that the banking sector in 
Europe has been struggling since the global financial crisis (GFC), this paper raised 
serious critiques on the sustainability of the sector and offered a competitive strategy 
formulation toolkit for decision makers to focus on. Empirical findings have been 
accomplished by applying a three-phase analysis: (i) SWOT to identify strengths, 
weaknesses, opportunities and threats, (ii) an integrated model of DEMATEL-
ANP (DANP) to determine weights of the SWOT factors, and (iii) fuzzy TOPSIS 
technique to rank and choose the best strategy. Empirical findings from the SWOT 
analysis suggested a total of twelve factors, which were then used to formulate four 
major strategies. The DANP illustrated that opportunities dimension had the highest 
impact and strengths had the lowest among others. The fuzzy TOPSIS results also 
demonstrated that “the European Banking Union (EBU) was expected to remove 
divergence in the Euro area banking sector” was the most important strategy, whilst 
“the non-risk based leverage ratio (LR) requirement by Basel III” had the weakest 
importance among the strategy preferences.
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Odabir konkurentskih strategija u europskom bankarskom sektoru 
primjenom pristupa hibridnog odlučivanja1

Hasan Dinçer2, Ozlem Olgu Akdeniz3, Umit Hacioglu4

Sažetak

Strateško planiranje je učinkovit alat za dugoročno planiranje koje primjenjuju 
organizacije i industrije za postizanje konkurentske prednosti. S obzirom na 
poteškoće s kojima se europski bankarski sektor suočava za vrijeme i nakon 
globalne financijske krize (GFC), svrha ovog rada je podići važna pitanja o 
održivosti sektora i ponuditi formulacije konkurentnih strategija za europske 
kreatore politike. Empirijski rezultati postižu se primjenom SWOT analize u tri 
faze, integriranog modela DEMATEL-ANP (DANP) i ‘fuzzy’ (neizrazitog) 
TOPSIS-a. Empirijski rezultati SWOT analize ukazuju na ukupno dvanaest 
čimbenika, koji su potom uključeni u formuliranje četiri strategije. DANP rezultati 
potvrđuju da faktor prilika ima najveći utjecaj, a snage imaju najniži utjecaj u 
odnosu na ostala tri faktora. Neizraziti rezultati TOPSIS-a pokazuju da najvažnija 
strategija jest da “Europska bankovna unija (EBU) ukloni odstupanja u 
bankarskom sektoru u eurozoni”, dok “zahtjev Basel-a III o nerizičnom omjeru 
financijske poluge (LR)” ima najmanju važnost među strategijskim prioritetima.

Key words: DANP, fuzzy (neizraziti) TOPSIS, strategija, konkurencija, Europski 
bankovni sektor 
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Appendix

Figure A1: Flowchart of the integrated model for strategy selection

Source: Authors` own figure


