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Preface

This volume comprises the papers presented at the 7th International Scientific 
Conference on Business and Economics (ISCBE 2024), which took place from June 
24 to 26, 2024, in Vila Real, Portugal. The conference theme, “Navigating Economic 
Uncertainty: Adaptation, Innovation, and Resilience in a World of Crisis,” was care-
fully chosen to reflect the profound shifts in global economic dynamics and charac-
ter stemming from events such as the pandemic, the Ukraine conflict, energy crises, 
and inflation.

The ISCBE conference has seen significant growth and evolution, building on 
the success of its previous editions. This year, the conference received an over-
whelming response, with over 50 submissions. Each submission underwent rigor-
ous review by at least two reviewers and an average of one program committee 
member, resulting in a diverse program featuring 109 authors from 15 countries, 
who participated both online and onsite.

The call for papers was announced in January 2024, and ongoing communication 
with authors ensured a robust application process. The conference program included 
insightful keynote addresses delivered by internationally renowned professors:

•	 Prof. Dr. Andreas Kallmuenzer, Excelia Business School, France
•	 Prof. Dr. Francesco Calabrò, Mediterranea University of Reggio Calabria, Italy

The conference commenced with opening remarks from Prof. Dr. Eduardo 
Augusto dos Santos Rosa, Vice-Rector of the University of Trás-os-Montes and 
Alto Douro (UTAD), and continued with contributions from Acad. Prof. Dr. 
Abdylmenaf Bexheti, Rector of South East European University (SEEU), alongside 
conference co-chairs Prof. Dr. Carmem Leal and Prof. Dr. Hyrije Abazi-Alili.

We would like to extend our heartfelt gratitude to UTAD and the Centre for 
Transdisciplinary Development Studies (CETRAD) for their exceptional hospital-
ity, unwavering support, and invaluable insights throughout the conference. Special 
thanks go to our esteemed keynote speakers for accepting our invitation to share 
their expertise. We also acknowledge the dedication of the organizing committee 
and the contributions of the Public Relations Offices of SEEU and CETRAD, as 
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well as all staff members, whose efforts ensured the success of this event at our 
magnificent venue.

We are deeply appreciative of the preparation invested by all speakers, panelists, 
and participants and eagerly anticipate their contributions to the 8th ISCBE in 2025. 
We look forward to collaborating with you all again in the future.

Sincerely,

Tetovo, North Macedonia� Veland Ramadani  
Tetovo, North Macedonia � Abdylmenaf Bexheti  
Tetovo, North Macedonia � Hyrije Abazi-Alili  
Vila Real, Portugal � Carmem Leal  
Vila Real, Portugal � Carlos Peixeira Marques  

Preface
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The Impact of Mergers and Acquisitions 
on Efficiency and Performance in Banking: 
Empirical Evidence from Croatia

Katerina Fotova Čiković, Mila Mitreva, and Damira Keček

Abstract  The research field of the impact and effects of M&A in the banking sec-
tor is one of the most controversial fields with very inconsistent findings. Such 
research would provide a developing Southeastern European country with new 
insights and valuable feedback for potential bank investors, bank management, 
M&A analysts, academic members, and regulatory and government bodies. The 
main objective of this two-stage study is to evaluate the impact M&A transactions 
had on banks’ efficiencies in Croatia. The main hypothesis argues that larger banks 
are more efficient than small-sized banks and, thus, consolidation of the small-sized 
banks would bring higher efficiency to each individual bank involved in the M&A 
process and the entire Croatian banking market, equally. Moreover, another goal of 
this study is to present the DEA methodology and its dynamic window technique, 
along with its strengths, limitations, and its lesser-known application in the evalua-
tion of banking M&A transactions. In the first stage, the BCC Data Envelopment 
Analysis (DEA) window technique model was implemented to assess the relative 
efficiency of both the entire Croatian banking sector and each individual bank from 
the sample of 20 banks in the period 2011–2020, with two inputs (interest expenses 
and noninterest expenses) and two outputs (interest revenues and noninterest reve-
nues). In the second stage, a closer analysis on the impact and efficiency gains or 
losses from a few case studies of merger and acquisition (M&A) transactions 
occurred in the Croatian banking sector during the observed period was conducted. 
The obtained results reveal new insights in the M&A field and indicate that the 
observed M&A transactions in Croatia’s banking sector led to enhanced efficiency 
in the merged banks. Moreover, the consolidation of the Croatian banking sector has 
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increased the relative efficiency of the overall banking sector, except for the last 
analyzed year of 2020.

Keywords  DEA · Data envelopment analysis · Banking sector · Bank efficiency · 
Mergers and acquisitions · Croatia · Window analysis

JEL Classification  G21 · G34 · N24

1  �Introduction

Financial markets are the “brain” of the overall economic system and, banks, as 
major financial institutions in developing countries around the world, play a very 
important role in maintaining economic stability and promoting growth, as well as 
a crucial role in stimulating economic development (Sugiyanto & Yolanda, 2020). 
Bank loans are crucial for both developed and developing economies because they 
represent a high percentage of their GDP (Santiso, 2008). Banks, through their daily 
operations, ensure financial stability in the global financial markets. Nowadays, 
financial institutions that are well built and efficient are not bound only to the 
domestic area—instead, many of them expand their activities abroad, mainly 
through foreign direct investments in the form of M&A (Nazim & Junaidah, 2018). 
In their paper, Ullah and Seman (2018) showed that, during a financial crisis, merg-
ers and acquisitions start to grow rapidly. In the context of the banking sector, the 
efficiency theory and resource dependency theory are commonly used in under-
standing M&A. According to Wadhwa and Syamala (2015), the main motive of 
M&A in the banking sector is to gain operating and financial synergy, which can be 
in form of an increase in revenue or a cost reduction. Neto et al. (2010) stated that 
M&A can boost competition and lead to enhanced growth. However, Focarelli and 
Pozzolo (2001) claimed that the bank’s decision to expand its activities abroad 
should be mostly based on the size of the bank, among other factors.

In the context of mergers and acquisitions (M&As), two combined companies 
are considered to be more valuable and effective than two separate ones. Increased 
competition in the global financial markets, deregulation, and liberalization in the 
financial services sector have triggered the banking sector to improve its efficiency 
and increase its profitability in almost every country in the world. The recent finan-
cial crisis and the pressure from nonbank institutions, such as institutional investors, 
have affected the priorities of the banks. Nowadays, “value creation,” profitability, 
and performance are the main targets, as opposed to growth and size, which used to 
be dominant factors (Hahn, 2007). Achieving economies of scale in the banking 
sector is mostly done through mergers and acquisitions. Croatia has also made 
structural reforms in its banking sector, considering the fact that it is a country that 
went through a process of transition. During the late nineties of the previous cen-
tury, there were two merger waves, the second of which led to the privatization of 
the largest national Croatian banks. Overcapacity, slow growth, and the need for 

K. Fotova Čiković et al.



201

technological upgrade were the main motives behind this process (Kaštelan Mrak & 
Dimitrić, 2004). These reforms that occurred in the late 1990s created consolidated 
banking systems with a significant presence of foreign banks. European banks took 
part in the local state-owned and private banks through the process of acquisition. 
For these international transactions, the size of the institution and the number of 
clients served were very important factors. During the 1990s, these factors occurred 
mainly because of the intense competitive pressures and the opportunities for new 
technological developments and upgrades that required risky investments and the 
search for new areas of expanding the banks’ operations (Kaštelan Mrak & 
Dimitrić, 2004).

The main objective of the banking business is to create “considerable profit” and 
to ensure the stability of the overall financial system. Moreover, the efficiency and 
profitability of the banking sector positively impacts the economic development and 
can lead to the “amortization” of various damaging effects, providing full support to 
the overall stability of the financial system of a country (Rebić et al., 2022). Thus, 
due to the banks’ vital importance for financial stability and economic development, 
it becomes evident that their consistent efficiency and performance evaluation would 
be of primary interest to many stakeholders, especially regulatory bodies, govern-
ments, and policymakers. Notwithstanding, banks’ efficiency impacts their ability to 
extend loans and to ensure the financial stability of the whole banking sector (Kozak 
& Wierzbowska, 2021). The DEA methodology, in this context, is one of the most 
frequently applied nonparametric linear programming methodologies that has been 
used extensively ever since its introduction in 1978. The BCC DEA model, a key 
component of data envelopment analysis (DEA), is a method for evaluating the rela-
tive efficiency of decision-making units (DMUs) by comparing their input and out-
put levels. In this study, the window DEA (WDEA) has been applied to a sample of 
20 Croatian commercial banks in the period from 2011 to 2020 in order to not only 
investigate the overall efficiency trends but also look into four M&A case study 
transactions as a means to evaluate the impact of M&A on banks’ efficiency and 
performance. The main hypothesis is that larger banks (and especially banks from 
the group of large banks) are more efficient than small-sized banks. This has been 
mirrored in many published papers thus far: Micajkova and Poposka (2013), 
Pavković et al. (2018), Davidović et al. (2019), Altunbas et al. (2001), and Učkar and 
Petrović (2021). The overall average efficiency of the whole Croatian banking sec-
tor, as well as the efficiency results of each individual bank, will all be looked into. 
In the second stage, a deeper analysis of the four M&A transactions will take place 
in order to establish if the consolidated banks (i.e., banks after the M&A) experi-
enced better performance and efficiency. As stated in Fotova Čiković et al. (2022a), 
there are “mixed and inconsistent results regarding the benefits of mergers of banks 
and M&A’s impact on banks’ performance and efficiency.” The scientific contribu-
tion of this paper is based on the scarcity of empirical research papers published in 
this area in the Western Balkans region. Therefore, the empirical evidence on the 
impact of M&A transactions in Southeastern European banking is limited as opposed 
to the many scholarly studies employing the DEA methodology thus far in the evalu-
ation of M&A in banking in other parts of the world, such as China (Li et al., 2018), 
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Mozambique (Wanke et  al., 2016), Vietnam (Hang et  al., 2016), and Malaysia 
(Sufian et  al., 2012). Moreover, the managerial contribution provides a deeper 
insight regarding the real impact of M&A transactions on bank’s management, regu-
latory bodies, and the government, as well as on potential investors, analysts, and the 
interested public. This study provides a solid scientific and managerial contribution 
since it is the first empirical study analyzing the impact of banks’ M&A on bank 
efficiency in Croatia with the application of DEA methodology in the past decade.

The paper is arranged as follows: In Sect. 2, the literature review is presented 
with a few subsections regarding the importance of mergers and acquisitions and the 
efficiency gains of M&A in the banking sector. Section 3 unveils the used methodol-
ogy and data. Section 4 reveals the obtained results. Section 5 opens up a discussion 
regarding the results, their implications, and the scientific contribution of this paper, 
concludes the paper, and provides guidelines for future research.

2  �Literature Review

While there is a plethora of literature on banking efficiency in Europe (Vincova, 
2005; Jemrić & Vujčić, 2002; Cvetkoska et al., 2021; Kurtishi-Kastrati et al., 2016; 
Milenković et al., 2022), there is a paucity of studies on the impact of mergers and 
acquisitions on banks’ efficiencies and few to none studies on the impact of M&A 
transactions on banks’ efficiencies in Southeastern Europe.

The application of DEA in the banking industry could be focused on (a) an anal-
ysis of banks operating within one national economy, (b) an analysis of bank 
branches of a bank, (c) an analysis of banks in two or more national economies, (d) 
the efficiency of bank mergers, and (e) the banking branch development strategies 
(Paradi et al., 2004; Cvetkoska & Fotova Čiković, 2020). This study fills the gap in 
the existing literature by exploiting the efficiency of bank mergers and the impact of 
M&A transactions on individual banks, as well as the effect of the concentration of 
the banking sector on the efficiency of the Croatian banking sector as a whole. This 
section has been divided into two subsections, one covering the literature regarding 
the importance of mergers and acquisitions and one discussing the effects of merg-
ers and acquisitions in the banking sector (in the form of efficiency gains or losses).

2.1  �Importance of Mergers and Acquisitions

The term “merger” can be defined as “any transaction that results in a new organi-
zational entity from two or more prior companies,” and the new business combina-
tion, i.e., entity is an independent one (Pazarskis et  al., 2022). Mergers and 
acquisitions are very popular corporate restructuring activities that are undertaken 
by many companies whose main objective is to strengthen their current positions, 
gain competitive advantage, and achieve long-term success (Osuma et al., 2021). 

K. Fotova Čiković et al.
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Financial markets and financial institutions are constantly evolving. In order to 
adapt to the changing business environment, M&A is a proper strategy to be imple-
mented due to its purpose of synergy. Moreover, globalization has affected how 
today’s businesses operate—they expand their activities in international markets 
mainly through FDI in the form of M&A (Rodrigues et al., 2024; Ullah & Seman, 
2018). M&A is, undoubtedly, a part of the financial activities of many companies, 
organizations, and institutions in various sectors. The financial gains or failures can-
not be completely predicted; thus, a profound understanding of this concept is 
required. Many papers have been published and many studies conducted to explain 
the logic and purpose of M&A. According to the existing theory, the main benefits 
of M&A include expansion of scale, cost savings, and rich resources (Shi & Wang, 
2020). Ullah and Seman (2018) have defined M&A processes as “one of the most 
renowned strategies to make adoption with those changing businesses.”

Godswill et al. (2021) conducted a systematic literature review on mergers and 
acquisitions and found that almost half of the analyzed studies prove that the pro-
cesses of M&A lead to “synergy gains.” Ullah and Seman (2018) reviewed over 
30 M&A transactions in the period from 1993 to 2017. They have found significant 
differences between M&A in conventional and Islamic banking, which they explain 
through “different approaches in handling M&A (i.e., domestic or cross border) and 
various factors contributing to the decision of conducting the M&A activity.”

2.2  �Mergers and Acquisitions in the Banking Sector 
(Efficiency Gains)

According to Fotova Čiković and Fotov (2015), M&A are a largely debated subject 
and a topic of interest for government officials, academicians, and researchers. As 
presented in their paper, the main advantages of M&A include stronger competi-
tion, lower cost of capital, change in business models, and higher profitability and 
efficiency. Nevertheless, the process of M&A requires deep knowledge of the mat-
ter, good corporate culture, and, most importantly, a lot of time and dedication 
(Fotova Čiković et al., 2022b). Li et al. (2018) have also highlighted the importance 
of mergers and acquisitions—in today’s economic life, mergers and acquisitions 
strengthen the advantages of firms and contribute to their better performance. In this 
context, Aljadani and Toumi (2019) in their paper examined the causal effect of 
mergers and acquisitions on bank productivity in 23 European Union countries and 
the short- and long-term relationship between fixed assets, liquid assets, and labor 
for the period 1990–2013. The results showed that M&A have the potential to create 
long-term productivity improvement in the banking sector. According to Rezitis 
(2008), the effect of M&A on Greek banks is negative, contrary to the finding of 
Vennet (1996), who estimated that M&A have a positive effect on the performance 
of banking entities. Additionally, Toumi et al. (2016) in their paper analyzed the 
effects of M&A on the performance of credit institutions in the EU for the period 
2005–2013. The results showed that M&A have a positive effect on bank 
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performance but a negative effect on efficiency gains. Moreover, Nnadi and Tanna 
(2014) have published a paper on the SCAR technique and the 61-day window used 
to capture the wealth effects of the domestic and cross-border acquiring banks. 
Their results showed that the wealth effects of both types of mergers are negative 
and that there is a significant loss in the shareholder value for the acquiring banks. 
However, the study proved that capital strength and the cost efficiency of the acquir-
ing banks are the main factors influencing the profitability of cross-border mergers. 
Sindi et  al. (2017) in their paper analyzed the effect of M&A for the period 
2000–2012 in the MENA region and concluded that M&A do not have a significant 
effect on the profit, revenue, and cost efficiency of the 39 acquirer banks. However, 
Al-Sharkas et al. (2008), through the implementation of SFA and DEA methodol-
ogy, concluded that M&A improve the cost and profit efficiencies of US banks. 
Ikpefan (2012) focused on the post-consolidation effects of M&A on the Nigerian 
deposit money banks and found that the performance of the banks is positively 
affected by M&A. Jayadev and Sensarma (2007) took into consideration the man-
agers and the shareholders in the Indian banking system. They concluded that forced 
M&A is not beneficial to both the shareholders of the acquiring bank and the share-
holders of the acquired bank. Contrary to this, during a voluntary process of M&A, 
the shareholders of the acquiring bank gain more compared to the shareholders of 
the acquired bank. According to Caiazza and Pozzolo (2014), in different countries, 
efficiency gains are not a guarantee that a bank merger will create value for the 
banks’ shareholders. Internationalization is not as common in the banking sector as 
in other industries, such as manufacturing companies. Thus, when it comes to inter-
national M&A, banks usually expand to countries that have strong economic stabil-
ity and are culturally and legally linked to their country of origin (Buch & DeLong, 
2004). The main motives behind M&A in the banking sector are profit maximiza-
tion, power building by managers, and larger size. Andries et al. (2021) have used a 
database of 200 M&A transactions in Southeastern Europe in the period 2000–2018 
and have found that “the most important promoters of mergers and acquisitions are 
size, profitability (ROAE), and liquidity as well as interbank interest rates.”

Ullah and Seman (2018) analyzed the efficiency theory in the context of M&A 
in the banking sector. The basis of this theory is the purpose of synergy. However, it 
is worth mentioning that acquiring synergy is not always a necessity, especially if 
the bank is facing financial distress or is unable to maintain the requirement of com-
mon equity of risk-weighted assets. Hence, in the case of an infant bank, the initial 
and required step is for the bank to be merged or acquired by a stable financial 
institution. Afterward, the target should experience a synergy.

2.3  �An Overview of the Croatian Banking Sectоr

The socialist era in Croatia “was marked by simple and shallow financial markets, 
serviced primarily by banks extending credit lines to business and individual citi-
zens,” where banks served as “regional financial services” to primarily “serve the 
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local economy, to distribute credit to the business and organize retail banking” 
(Kaštelan Mrak & Dimitrić, 2004).

At the beginning of the transition process in the late nineties of the previous 
century, a two-tier banking system already existed in Croatia. However, the new 
circumstances required upgrading and updating of the Croatian banking system and 
market-based practices had to be incorporated. Croatia did not go under direct bank 
privatization, but considering that state-owned enterprises owned the banks, with 
their privatization, the Croatian banks were transferred into private ownership 
(Reininger & Walko, 2004). It is worth mentioning that the Croatian financial sys-
tem is a bank-based continental system, and the banking sector is one of the largest 
industries in Croatia (Tomičić et al., 2012). However, the Croatian banking sector 
was profoundly affected by the transformation process that occurred in the late 
1990s. During that period, merger and acquisition trends were starting to occur, and 
some of those banks went through the process of bankruptcy, and this caused the 
number of banks to start to decrease over the following years. In comparison, in the 
early 1990s, there were around 50–60 banks in Croatia, while in 2010, there were 
only 32 (Tomičić et al., 2012). Although the number of banks showed a decreasing 
trend, the concentration was increasing. Thus, the bank profits experienced an 
increase during that period, and the competition started to increase as well. To adjust 
to the new market circumstances, the Croatian bank started orienting more toward 
offering new products, boosting their advertising activities, and decreasing the 
interest rates (Kraft et al., 2006). Furthermore, Ružić (2006) in his paper analyzed 
the role of the Croatian National Bank in the monitoring of the concentration of the 
system and highlighted its importance. An interesting analysis was conducted in the 
paper of Tipurić et al. (2003), where they estimated that the Croatian banking indus-
try is highly concentrated as its structure is composed of two big market players, 
many small banks, and several medium-sized banks. Stojanović et al. (2016) in their 
paper stated that the profitability problems of the smaller banks in Croatia caused 
the decreasing trend in the number of Croatian banks. Mandac and Krišto (2016) 
concluded that the decline in lending activity within the Croatian banking system 
since 2011 can be attributed to the negative impact of the 2007/2008 financial crisis. 
In their research on metrics such as Theil entropy, the Gini coefficient, the Pietra 
index, the Atkinson index, and the coefficient of variation, Delalic et al. (2018) esti-
mated that there is heterogeneity in the system and inequalities among Croatian 
banks, particularly in terms of their asset sizes. Moreover, prior to Croatia’s acces-
sion to the EU in 2013, several new banking laws were introduced in 1999, 2002, 
2008, and 2013. The most recent legislation enabled European banks to provide 
services directly without prior approval by Croatian authorities, thereby impacting 
market competition (Kraft & Huljak, 2018). Kraft and Tirtiroglu (1998) identified a 
statistically weak relationship between profitability and efficiency among Croatian 
banks. According to Kraft et al. (2006), they found that during the period from 1994 
to 2000, newly privatized banks in Croatia were not the most efficient, suggesting 
that the process of privatization did not necessarily lead to improved cost efficiency 
in the banks. Additionally, Jemrić and Vujčić (2002) showed that foreign-owned 
banks are more efficient than domestic banks, and new banks tend to be more 
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efficient than older ones. Huljak (2014) estimated that, in terms of managing admin-
istrative costs, domestic and smaller banks are more efficient compared to foreign 
banks, while both foreign and larger banks, as well as smaller domestic banks, 
exhibit similar levels of efficiency in managing total costs.

The Croatian economy experienced a recession that spanned from 2008 till 2014 
(Fotova Čiković et al., 2022a). Despite this recession, the Croatian banking sector 
consolidated and allocated the majority of assets and market share to a few large 
banks. Consequently, this resulted in the creation of “large and efficient banks” 
(Učkar & Petrović, 2021), while the number of small banks in the Croatian banking 
market decreased (Visković et  al., 2022). The regulatory legislation remained 
unchanged, and the monetary policy remained relatively consistent during this 
period. However, Croatia’s accession to the EU in 2013 introduced a new period of 
international and fierce competition for small domestic Croatian banks, enforcing 
them to find ways to operate more efficiently and, if possible and necessary, con-
sider consolidation.

3  �Methodology and Data

The evaluation of the efficiency of commercial bank utilities has been traditionally 
carried out using econometric methods or linear programming techniques. However, 
in this study, the primary methodology used is the leading nonparametric methodol-
ogy DEA, utilizing two inputs and two outputs. When applying DEA, the results are 
largely determined and driven by the selection of the input and output variables. In 
other words, one of the main challenges in DEA is the selection of appropriate input 
and output indicators (Luo et al., 2012). Moreover, the selection of inputs and out-
puts in DEA models in banking M&A is a crucial and anything but a simple process. 
Avkiran (2006) highlights the importance of grounding this selection in finance and 
banking theories, while Floros et  al. (2020) emphasized the significance of this 
selection in the context of European banking efficiency, particularly in relation to 
the role of deposits. These studies collectively underscore the need for a systematic 
and theory-driven approach to input and output selection in DEA models in the 
banking M&A context. Notwithstanding, the chosen approach to the DEA model 
plays a major role in the selection process of the input and output variables as well. 
The intermediation approach adopted in this study is considered a more appropriate 
approach in efficiency evaluation in banking in general as banks are considered 
intermediaries that collect deposits and transform them into loans and other earning 
assets (Mokhtar et al., 2008; Holod & Lewis, 2011). Furthermore, banks are consid-
ered “intermediaries” between savers and investors (Mostafa, 2011). Most impor-
tantly, the intermediation approach “assumes that the main aim of a commercial 
bank is to create output, defined as loans and investment, whilst using liabilities 
(including deposits), labour, and capital as inputs” (Boda & Piklova, 2018). 
Therefore, in this study, interest expenses and noninterest expenses are chosen as 
inputs and can be mapped into the output variables of interest revenue and 
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noninterest revenue. The specific variables chosen and the details regarding the vari-
ables and their definitions are outlined in Table 1.

The used data has been extracted from the official and publicly available finan-
cial statements for the selected inputs and outputs for each commercial bank in the 
2011–2020 period.

Data envelopment analysis (DEA) is the leading nonparametric linear program-
ming method which was first developed and introduced by Charnes, Cooper, and 
Rhodes in a seminal paper published in 1978. In their work, they built upon “Farrell’s 
idea and used this approach (which derives from the concept of productivity, i.e., the 
ratio of individual output to a single input) in multidimensional situations” 
(Miszczynska & Miszczynski, 2021).

The DEA methodology has two basic models, i.e., the CCR (Charnes, Cooper, 
Rhodes) and BCC (Banker et al., 1984) models, and all the extensions and modifica-
tions that have emerged since 1978 are based on these models. The main difference 
between these two basic models is the applied return to scale. Namely, the CCR 
model is also known as CRS (constant returns to scale) and the BCC DEA model as 
VRS (variable returns to scale). As a “classic economic concept, the returns to scale 
describe the change in the output after a proportional change in the inputs.” Thus, a 
constant return to scale assumes a “directly proportional change in the number of 
outputs based on the change in the number of inputs” (Vankova & Vrabkova, 2022). 
The variable return to scale assumes that the increase or change in the inputs does 
not necessarily lead to a proportional increase or change in the outputs (Fotova 
Čiković et al., 2022b). Moreover, each DEA model can have an input, output, or 
non-orientation.

The obtained efficiency result from the DEA methodology is usually presented 
either as a percentage (0–100%) or a number between 0 and 1, with 100% or 1 being 
relatively efficient, while values below 100% or 1 indicate relative inefficiency.

The envelopment form of the output-oriented BCC DEA model is presented in 
(1)–(5) (Cooper et al., 2007):

Table 1  Input and output variables

Character of 
variable Label of the variables Elements of the variables

Input Interest expenses (I1)
Noninterest expenses 
(I2)

Expenses on fees and commissions

General administrative expenses and 
depreciation
Expenses on value adjustments and provisions
Other operating expenses

Output Interest revenues (O1)
Noninterest revenues 
(O2)

Income from fees and commissions

Other operating income

Source: Personal elaboration
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0 	 (2)

	 � �B y Y0 0� � 	 (3)

	 e� �1 	 (4)
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where ηB is a scalar. The input data for DMUj (j = 1, …, n) are (x1j, x2j,…, xmj), and 
the output data are (y1j, y2j,…,ymj); the data set is given by two matrices X and Y, 
where X is the input data matrix, Y is the output data matrix, λ is a column vector 
and all its elements are nonnegative, and e is a row vector and all its elements are 
equal to 1 (Cooper et al., 2007, p. 22, 91–92; Cvetkoska & Barišić, 2017, pp. 33–34).

For the purposes of this study, the “popular, effective and applicable method for 
dynamic performance assessment of peer decision-making units,” i.e., the DEA 
window technique was applied (Peykani et al., 2021). The window analysis is con-
sidered “a dynamic DEA method based on moving averages suitable for detecting 
the trends in efficiency” (Vankova & Vrabkova, 2022). Moreover, they claimed that 
the window technique is a more incisive method used for evaluating and observing 
the overall trend in performance and efficiency.

The window DEA technique was introduced to terminology by Charnes et al. 
(1984) and Klopp (1985) as a method for “evaluation of perennial data, and trend 
determination.” The specific characteristic of window DEA is that it “treats each 
decision-making unit as a different unit, so data on DMUs in different time zones 
are included in the model, treating them as separate DMUs” (Özsoy & Pehlivanli, 
2022). Al-Delaimi and Al-Ani (2006) claimed that the main objective of the window 
DEA is to “capture the variations of efficiency over time.” Peykani et al. (2021) 
stated that the main perk of the WDEA method is its ability to “describe the hori-
zontal and vertical changes in the efficiency of DMUs.”

In this study, the practical application of the DEA window technique is explored 
in the investigation of the relative efficiencies of banks operating in Croatia as well 
as the impact of M&A transactions on banks’ efficiency. The main objective of the 
research is to empirically assess the impact of M&A transactions on banks’ efficien-
cies in Croatia and the main hypothesis that larger banks (and especially banks from 
the group of large banks) are more efficient than small-sized banks and, thus, con-
solidation of the small-sized banks would bring higher efficiency to each individual 
bank involved in the M&A process and the entire Croatian banking market, equally. 
The number of windows (w) in the solved problem can be expressed using the fol-
lowing relationship:

	 w k p� �� 1 	 (6)
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	 the number of DMUs in each window : /np 2 	 (7)

	 and the number of different DMUs npw: 	 (8)

where: w = number of windows; n = number of DMUs; k = number of periods; 
p = duration of window (p ≤ k) (Vankova & Vrabkova, 2022).

In the second phase of this study, a case study approach was applied following 
Le (2017) and Fotova Čiković et  al. (2022a). Even though there is a plethora of 
DEA studies that investigate the efficiency of banking systems (as covered in Sect. 
2), there are no DEA studies that revolve around and evaluate the impact of M&A 
in Croatia. Therefore, this is an original study that offers solid scientific contribu-
tions. Moreover, four case studies will be evaluated in detail as follows: the merger 
of Karlovačka Banka d.d. and Nava Banka d.d. in 2012, the acquisition of Banco 
Popolare Croatia by OTP Banka Hrvatska d.d. in 2014, the acquisition of Splitska 
Banka d.d. by OTP Banka Hrvatska d.d. in 2017, and the acquisition of Jadranska 
Banka d.d. by Hrvatska Poštanska Banka d.d. in 2018.

4  �Empirical Results

The observed sample consists of 20 commercial banks (n = 20) over a period of 
10 years (k = 10), where the length of the window is 5 years (p = 5) and the number 
of windows is 6 (w = k – p + 1 = 10 – 5 + 1 = 6). In each window, there are 100 banks 
(n × p), and the number of “different” banks is 600 (100 banks × 6 windows). Every 
window covers 5 years (e.g., window 1 covers the years 2011, 2012, 2013, 2014, 
and 2015; window 2 covers data for 2012, 2013, 2014, 2015, and 2016, and so on) 
as presented in Table 2 below. Considering the fundamental importance of the win-
dow duration in the window DEA method, a 5-year time window has been chosen; 
this is because the authors deemed it very important to address the Croatian eco-
nomic timeline, considering that the year 2015 is the first Croatian postrecession 
year after a long recession of 7  years (ever since the Great Financial Crisis of 
2008/2009). Namely, the Croatian economy experienced recession “since the last 
quarter of 2008 for almost 6 years continuously and it shrank 13% cumulatively” 

Table 2  Windows in the DEA window analysis model

Window 1 2011 2012 2013 2014 2015
Window 2 2012 2013 2014 2015 2016
Window 3 2013 2014 2015 2016 2017
Window 4 2014 2015 2016 2017 2018
Window 5 2015 2016 2017 2018 2019
Window 6 2016 2017 2018 2019 2020

Source: Authors’ construction
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and 2014 is the year in which Croatia’s recession was considered to be over 
(Pisarović et al., 2021).

The applied output-oriented BCC window DEA model (Window-O-V) used in 
this study has been solved using the DEA-Solver-LV software. Additional informa-
tion about this software can be found in Cooper et al. (2007). The obtained results 
provide insights into the relative efficiency of the banks included in the sample. 
Therefore, banks that are deemed relatively efficient are assigned an efficiency 
score of 1 or 100%. On the other hand, banks that are relatively inefficient receive 
an efficiency score lower than 1 or 100%.

The obtained results reveal that the relative efficiency of the Croatian banking 
sector during the entire observed period (2011–2020) is 71.5%. As shown in Fig. 1, 
the average efficiency was highest in the initial year of observation (2011), with a 
result of 80.82%, but subsequently experienced a decrease until 2017 (65.90%). The 
efficiency results for 2018 and 2019 improved to 73.37% and 77.77%, respectively, 
but decreased significantly in 2020 to an efficiency score of 68.36%. This notable 
decline could be attributed to the COVID-19 pandemic’s impact on banks’ efficien-
cies, an issue requiring further investigation in future works. Furthermore, while it 
is important to note the impact of the COVID-19 pandemic on the overall Croatian 
banking sector, the focus should not be placed only on the first pandemic year of 
2020. Instead, studies should include a rather longer time span that would include 
the latter years of the pandemic into their research in order to achieve a more com-
prehensive analysis. The decrease in efficiency in 2020 is undoubtedly a result of 
the pandemic, due to the “deteriorating macroeconomic environment that caused an 
increase in credit risk, which has adversely affected the profitability of banks” 
(Croatian National Bank, 2021), but this is not the research question at hand and 
will be the subject of future research of the authors. Nevertheless, the primary 

Fig. 1  The total average efficiency of the Croatian banking sector. Source: Authors’ construction
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objective of this study is to emphasize that M&A transactions in the Croatian bank-
ing market have indeed had a positive impact on the overall efficiency of the bank-
ing sector as a whole.

The total average efficiency (by windows and by term-years) for each observed 
Croatian bank, categorized as small-sized, middle-sized, or large, is presented in 
Table 3. Namely, the “Croatian National Bank classifies banks as small-sized banks 
(banks with a market share of less than 1%), middle-sized banks (banks with a mar-
ket share between 1 and 5%), and large banks (banks with a market share above 
5%)” (Cvetkoska et al., 2021). The average efficiency results from the five windows 
are given as the average efficiency by windows. These findings reveal that the most 
efficient Croatian banks in the period 2011–2020 belong to the group of large banks, 
specifically Erste & Steirmaerkische bank d.d. (0.9324 by windows and 0.8851 by 
years), Privredna Banka Zagreb d.d. (0.9505 by windows and 0.9623 by years), and 
Zagrebačka Banka d.d. (0.9550 by windows and 0.8930 by years). On the other 
hand, the least efficient banks are two small-sized commercial banks: Croatia banka 
d.d. (0.5609 by windows and 0.5168 by years) and J&T Banka d.d. (0.4875 by win-
dows and 0.5227 by years), while Addiko Bank d.d. achieved an efficiency score of 
0.5507 by windows and 0.5848 by years.

Table 3  Overall efficiency for commercial banks in Croatia (2011–2020) and their classifications

Bank
Overall efficiency

Type of bankBy windows By years

Addiko Bank d.d. 0.5507 0.5848 Middle-sized
Agram Banka d.d. 0.6877 0.6774 Middle-sized
Banka Kovanica d.d. 0.6885 0.6714 Small-sized
Croatia Banka d.d. 0.5609 0.5168 Small-sized
Erste & Steirmaerkische Bank d.d. 0.9324 0.8851 Large
Hrvatska poštenska Banka d.d. 0.6527 0.7031 Large
Imex Banka d.d. 0.6986 0.7776 Small-sized
Istarska Kreditna Banka Umag d.d. 0.7230 0.7699 Middle-sized
J&T Banka d.d. 0.4875 0.5227 Small-sized
Karlovačka Banka d.d. 0.6300 0.6390 Middle-sized
KentBank d.d. 0.6700 0.6728 Middle-sized
OTP Banka d.d. 0.7848 0.8167 Large
Partner Banka d.d. 0.6164 0.6368 Small-sized
Podravska Banka d.d. 0.6159 0.6427 Middle-sized
Privredna Banka Zagreb d.d. 0.9505 0.9623 Large
Reiffeisenbank Austria d.d. 0.6985 0.7298 Large
Samoborska Banka d.d. 0.8466 0.8971 Small-sized
Sberbank d.d. (Nova hrvatska Banka d.d.) 0.6079 0.6100 Middle-sized
Slatinska Banka d.d. 0.6550 0.6998 Small-sized
Zagrebačka Banka d.d. 0.9550 0.8930 Large

Source: Authors’ work
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The M&A activity in the markets of Central and Eastern Europe peaked in 2015 
and has since declined due to “the stabilizing macroeconomic environment in the 
past 3 years, vivid lending activity, dismantling of non-performing exposure vol-
umes and entailing profitability improvements” which decreased the pressure on 
banks and therefore removed the need for M&A (Deloitte, 2018). However, this was 
not completely mirrored in the case of Croatia. Namely, the largest and most 
observed M&A case studies in this paper are those written after 2015. The first 
M&A transaction occurred in 2012, when Karlovačka Banka d.d. took over Nava 
Banka d.d. The second one took place in 2014 while the remaining M&A transac-
tions occurred in 2017 and 2018. These case studies and the second stage of the 
study, including their empirical results, are presented in Table 4. The details and 
analysis of these case studies are further elaborated in Sects. 4.1–4.3.

4.1  �The Merger of Karlovačka Banka d.d. and Nava Banka 
d.d. (2012)

The merger agreement was signed on July 25, 2012, and the stated motive for the 
merger was the potential high compatibility and kinship of the banks based on the 
same activity and identical business mission, with a strategic orientation toward 
doing business with small and medium-sized entrepreneurs and the population.

The obtained results show that during the first observed year (2011), the bank 
achieved an efficiency score of 61.68%. The bank experienced a dramatic fall in 
efficiency in 2013 (i.e., the first year after the merger), leading to its lowest recorded 
efficiency of 0.3534 (35.34%). However, the bank’s efficiency has since returned to 
its original high score, achieving 0.8567 or 85.67% in 2019. Therefore, the lowest 
efficiency result in 2013 cannot be considered a negative impact of the M&A trans-
action but rather a result of the changes in the bank’s management, organizational 
structure, and restructuring process. The average efficiency for the whole observed 
period was 63.9%. In the case of Karlovačka Banka d.d., it is obvious that the con-
solidation of Karlovačka Banka d.d. and Nava Banka d.d. positively influenced their 
efficiency and performance (Fig. 2).

Table 4  The analyzed bank M&A case studies

Analyzed case studies
Buyer Target bank Year

Karlovačka Banka d.d. Nava Banka d.d. 2012
OTP Banka Hrvatska Banco Popolare Croatia 2014
OTP Banka Hrvatska Societe Generale Splitska Banka d.d. 2017
Hrvatska Poštanska Banka d.d. Jadranska Banka d.d. 2018

Source: Authors’ construction
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4.2  �The Acquisition of Banco Popolare Croatia by OTP Banka 
Hrvatska d.d. (2014) and the Acquisition of Splitska Banka 
d.d. by OTP Banka Hrvatska d.d. (2017)

In December 2014, the Croatian banking sector witnessed the consolidation of 
Banco Popolare Croatia d.d. and OTP Banka d.d. The primary motivation behind 
this transaction was to expand the banks’ branch network. Following the acquisi-
tion, the network of OTP branches increased from 97 to 112 (Blašković, 2014).

In December 2018, OTP Banka d.d. completed the legal process of merging with 
Splitska Banka d.d. This merger involved the subsidiary of the Hungarian OTP 
Group, OTP Banka Hrvatska, acquiring Splitska Banka from Société Générale, 
“which significantly strengthened OTP’s position in the Croatian banking market” 
(Deloitte, 2018). After the acquisition, OTP rose to the third position on the market, 
with a market share of 11%.

The CEO of the bank, Békeffy, stated: “Through the merger, we have created a 
nationally strong market player, with the best characteristics of both banks and a 
rich product portfolio and great market development potential” (OTP Banka, 2018).

The efficiency scores from the WDEA model reveal that, in the case of OTP 
Banka d.d., the M&A deals had a positive impact on the efficiency and performance 
of the bank. Namely, the lowest efficiency result was noted in 2014 (66.2%), which 
is before the two analyzed M&A transactions. The highest efficiency results, on the 
other hand, were observed in 2019 and 2020, with an efficiency result of 100%. The 
average efficiency of OTP Banka d.d. for the entire analyzed period is 81.67%, 
which is quite higher than the Croatian average of 71.5%.

Therefore, it is safe to conclude that, in the case of OTP Banka d.d., the two 
M&A transactions did indeed have a very positive impact on its efficiency and 

Karlovačka banka d.d.

Fig. 2  The efficiency of Karlovačka Banka d.d. (2011–2020). Source: Authors’ work
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performance. Moreover, the fact that OTP Banka d.d. is a large bank should also be 
taken into consideration, thus concluding that large banks do indeed perform more 
efficiently than small-sized and middle-sized banks (Fig. 3).

4.3  �The Acquisition of Jadranska Banka d.d. by Hrvatska 
Poštanska Banka d.d. (2018)

The acquisition transaction occurred in July 2018, and on April 1, 2019, Hrvatska 
Poštanska Banka and Jadranska Banka d.d. started operating as one entity. The 
merger was expected to yield positive outcomes, such as enhanced market effi-
ciency, cost savings, and an increase in the number of clients and distribution chan-
nels. Moreover, HPB planned to open one of its largest regional centers in Šibenik 
to manage operations in Šibenik-Knin County and continue strengthening its posi-
tion in the Dalmatia region (HPB, 2018).

The findings from the window DEA method indicate that these expected results 
were achieved, with the bank reaching its full potential and noting an efficiency 
score of 1 (100%) in 2019. This has been the single relative efficient year from the 
observed period. However, the efficiency score dropped to 93.75% in 2020, most 
likely due to the impact of the COVID-19 crisis (which needs to be investigated in 
detail in further work). The average efficiency score for the period 2011–2020 
was 70.31%.

Therefore, it can be concluded that the acquisition of Jadranska Banka d.d. had a 
positive impact on the large Hrvatska Poštanska Banka d.d.’s efficiency (Fig. 4).

Fig. 3  The efficiency of OTP Banka d.d. (2011–2020). Source: Authors’ work
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The Croatian banking market is expected to concentrate even more over the fol-
lowing years. Namely, the small-sized Croatia bank d.d. is expected to be acquired 
soon, according to statements made by the manager of the Croatian Deposit 
Insurance Agency (Seebiz, 2021). Moreover, in 2022, as a result of the global geo-
political circumstances, there was another M&A transaction (i.e., takeover) of the 
Russian-owned Sberbank d.d. by Hrvatska Poštanska Banka d.d. in March 2022, 
renaming the bank as Nova Hrvatska Banka d.d.

5  �Discussion and Conclusion

Banks are major players in the global financial system and are crucial for the eco-
nomic development of countries with both developing or underdeveloped financial 
systems (Fotova Čiković & Cvetkoska, 2017). Banks facilitate the flow of credit and 
are the main channel for savings and deposits. They also facilitate capital formation 
and contribute to economic growth. Nevertheless, the stability of the banking sys-
tem is the main factor that enables banks to perform to their full potential 
(Omankhanlen, 2012; Palalić et al., 2022). However, existing literature shows that 
banks need to improve their profitability, the efficiency of their operations, and their 
market power. One way to improve stability in the banking industry is for banks to 
engage in mergers and acquisitions. Existing literature has supported the argument 
that “the consolidation of the banking sector contributes to a better quality of bank 
services, lower cost of capital, higher profitability and higher efficiency of the whole 
banking industry” (Fotova Čiković & Fotov, 2015).

ošt

Fig. 4  The efficiency of Hrvatska Poštanska Banka d.d. (2011–2020). Source: Authors’ work
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With the application of the leading nonparametric DEA approach (window tech-
nique), this paper is an effort to assess the impact of M&A transactions on bank 
efficiency, as well as their overall impact on the Croatian banking industry. 
Moreover, the main objective of this research is to empirically assess the impact of 
M&A transactions on banks’ efficiencies in Croatia and that large banks exhibit 
better efficiency than small-sized banks. In that sense, the consolidation of the 
whole banking sector in Croatia could potentially bring many benefits to the whole 
banking sector, as well as to each bank involved in the M&A process. The observed 
sample included 20 Croatian commercial banks from the period from 2011 to 2020. 
The output-oriented BCC window DEA model consists of two input variables (the 
interest and the noninterest expenses) and two output variables (the interest and the 
noninterest revenue).

In the first stage of the study, the obtained results present the total average effi-
ciency (by windows and by term-years) for each of the observed Croatian banks. 
These findings reveal that the most efficient Croatian banks in the period 2011–2020 
belong to the group of large banks, namely, Erste & Steirmaerkische Bank d.d. 
(0.9324 by windows and 0.8851 by years), Privredna Banka Zagreb d.d. (0.9505 by 
windows and 0.9623 by years), and Zagrebačka Banka d.d. (0.9550 by windows and 
0.8930 by years). On the other hand, the least efficient banks are two small-sized 
commercial banks, Croatia banka d.d. (0.5609 by windows and 0.5168 by years) 
and J&T Banka d.d. (0.4875 by windows and 0.5227 by years), while Addiko Bank 
d.d. had an efficiency score of 0.5507 by windows and 0.5848 by years. Moreover, 
the obtained results show that the average relative efficiency of the Croatian bank-
ing sector for the entire observed period (2011–2020) is 71.5%. The average effi-
ciency was highest in the first observed year, 2011, with a result of 80.82%, after 
which it experienced a decrease until 2017 (65.90%). The efficiency results for 
2018 and 2019 improved to 73.37% and 77.77%, respectively, but decreased dra-
matically in 2020 to 68.36%. This notable decline could be attributed to the 
COVID-19 pandemic’s impact on banks’ efficiency, an issue requiring further 
investigation in future works. Moreover, the obtained DEA results prove that larger 
banks experience higher efficiency than small-sized banks. Furthermore, the M&A 
activities in the Croatian banking sector have indeed contributed to increasing the 
efficiency of both merged banks and the banking sector in general, as shown in 
previous relevant research by Al-Sharkas et al. (2008) and Ikpefan (2012).

The second stage of the study contains a case study approach to investigate 
whether the analyzed M&A transactions had a positive efficiency impact on banks. 
This approach provides a more detailed analysis offers new insights. Namely, in all 
of the four analyzed case studies of M&A in the Croatian banking sector, the banks 
experienced efficiency gains and improved relative performance after the M&A 
transaction. Interestingly, the findings from the current study differ from those of a 
previous study conducted by Fotova Čiković et al. (2022a) regarding the Macedonian 
banking market, where consistent and clear conclusions could not be drawn.
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The improvement of banking efficiency after M&A is a rather complex phenom-
enon and is influenced by many different contextual variables. Even though there 
are authors that found that M&A processes in banking indeed improve banks’ effi-
ciencies, there are studies that showed otherwise. For instance, Halkos and Tzeremes 
(2013) found that the majority of the 45 possible bank M&As in Greece between 
2007 and 2011 “did not generate short-run operating efficiency gains,” particularly 
during the Greek fiscal crisis. Tiwari (2014) further emphasized the importance of 
synergy-driven consolidation in the banking sector, which can potentially lead to a 
quantum jump in performance and efficiency. These findings suggest that while 
M&A can led to short-term efficiency gains, its sustainability and long-term impact 
depend on various factors, including the economic conditions at the time and the 
strategic approach to the M&A process.

This study is, however, not without limitations. Firstly, it utilizes the window 
DEA (WDEA) methodology, which measures performance and efficiency in a rela-
tive rather than objective manner. Additionally, the window DEA technique has 
been criticized because “the first and the last year in the analysis are not tested as 
frequently as the other analysed years” (Cooper et al., 2007). However, it should be 
taken into consideration that the DEA window analysis was meant “to diminish the 
effect of an inadequate number of DMUs in the dataset while measuring the effi-
ciency” and to “enable researchers to overcome the weak discrimination power of 
the DEA because of the small sample size” (Shamohammadi et al., 2022). Moreover, 
the issue of the used methodology to address such an important issue of the impact 
on efficiency and performance of banking should be tackled using different method-
ologies, which authors plan to conduct in future work. Secondly, this study does not 
consider newer M&A transactions in the Croatian banking market since they 
occurred after 2020 (i.e., in 2022). It is important for future research to include these 
transactions for a more comprehensive analysis. Thirdly, this study covers only one 
national economy, i.e., the Croatian economy and banking market. Conducting a 
cross-country empirical study would provide broader insights. Furthermore, this 
paper does not consider or address the cost of equity used for funding takeovers, 
such as in the case of the takeover of Societe Generale Splitska Banka d.d. The 
authors plan to explore this issue in future work. Finally, the biggest limitation of 
this study, as well as previous studies of Le (2017) and Fotova Čiković et al. (2022a), 
is the exclusive focus on the impact of M&A on bank efficiency without considering 
other important perspectives, market conditions or circumstances that influence the 
efficiency, performance, and sustainability of merged banks. The results obtained 
from the window DEA analysis provide new insights and valuable feedback for 
many bank stakeholders, especially bank management, potential investors, and reg-
ulatory and government bodies. Nevertheless, this study should be regarded as a 
stepping stone for future work and a reference for other scholars since it covers a 
longer period (2011–2020) and revolves around the impact of M&A on banks, thus 
being the first empirical study on this subject in Croatia and Southeastern Europe.
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