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Abstract: Mergers and acquisitions (M&A) are a foundation stone of growth and market expansion for Indian banks, yet
empirical evidence of their impact on technical efficiency remains mixed. This study utilises a non-parametric Data
Envelopment Analysis (DEA) approach namely the Variable Return to Scale (VRS) model to evaluate the financial
efficiency of four major Indian banks (State Bank of India, Kotak Mahindra Bank, Indian Overseas Bank, and ICICI Bank).
By analyzing seven key performance metrics across a ten-year window (five years pre- and post-merger), the research
identifies distinct efficiency trajectories. Results indicate that while private sector institutions and smaller public units like
Indian Overseas Bank achieved efficiency stability (score of 1.0) following consolidation, the largest public entity, State
Bank of India, experienced post-merger volatility and a marginal efficiency decline. These findings suggest that while
M&A is an effective tool for stabilizing weak banks, large-scale public mergers face significant integration hurdles. This
study provides vital insights for bank managers and policymakers on the necessity of proper post-merger monitoring to
ensure long-term financial health.
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1. Introduction:

Recent years have witnessed a paradigm shift in the
Indian banking environment, characterized by an
increase in merger and acquisition (M&A) activity
among the financial institutions. The M&A activities
help the banks gain economies of scale, expand their
market presence, and handle the intricacies of a
constantly changing financial landscape. The main
objectives instigating the merger and acquisitions plan is
for gaining ‘cost efficiency’ by improving performance,
increasing ‘profit efficiency’, and maximizing the
shareholder’s wealth. In such a scenario it becomes
necessary to assess how M&A deals affect the banks'
financial performance, a factor that is critical to
maintaining stability and competitiveness over time.
M&A has emerged as a crucial tool in recent years for
improving a country's financial and economic standing
globally. It gives businesses the synergy they need to
meet the difficulties posed by heightened global
competitiveness and rapidly expanding markets (Distler,
2018). The terms "merger" and "acquisition" are not the
same but they are frequently used synonymously. (Scot,
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2012) defined merger as “combination or consolidation
of two or more companies, either the same size or
different companies into one company”. Merger can also
be defined as the union of two or more businesses, each
of which has the same number of shares and a clear
function within the combined business (Snow, 2011). In
a merger, two or more businesses come together to form
a single business, but in an acquisition, a large,
financially stable business buys out a smaller one
(Georgios and Georgios, 2011).

In India, the banking industry has seen a sharp increase
in mergers and acquisitions. This was evident in 2017
when State Bank of India acquired majority of the public
sector banks, forcing other public banks, including
Punjab National Bank and Bank of Baroda, to follow suit
in order to meet the challenges. The primary goals of the
Banks' going for mergers and acquisitions are to
maximise the profit by reducing fierce competition and
planning to achieve "cost efficiency" through improved
performance. Current research on mergers and
acquisitions' effects on bank efficiency paints a
contradictory picture. According to several research,
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there have been advances in cost reduction, income
creation, and overall efficiency following mergers
(Jagwani, 2012; Sufian, 2009). Some draw attention to
possible hazards that could result in a drop in efficiency,
such as difficulties integrating, conflicts between
cultures, and the loss of synergies (Berger & Humphrey,
1992; Sufian, 2009). Notably, conventional econometric
techniques are frequently used in this research, which
may make it difficult to fully capture the intricate
interactions among variables affecting bank efficiency
following M&As.

This research gap highlights the need for a more
sophisticated method to evaluate how M&As affect
Indian banks. Using Data Envelopment Analysis (DEA),
a non-parametric frontier technique that makes it easier
to compare decision-making units (DMUs) based on
their relative efficiency. In contrast to conventional
techniques, DEA openly includes a variety of inputs and
outputs into the analysis and does not make any
constrictive assumptions about the production function.
Because of this, it is especially appropriate for assessing
the complex relationship between resource use,
profitability, and risk management in banks.

The objectives of this study include measuring the
efficiency in long term financial performance of
acquiring banks under merger in Indian banking industry
and to evaluate and compare the pre- merger and post-
merger financial efficiency of acquiring banks.

1.1. Merger and Acquisition in Indian Banking
Sector:

During last few decades, India's banking industry, which
is a key contributor to the nation's economic expansion,
has experienced a spectacular shift. The Indian banking
industry has responded to the constantly shifting
demands of the nation's population and economy by
adapting and evolving from its modest origins in the 18th
century to its current state as a sophisticated and diverse
financial system. Banking in India can be traced back to
ancient Indus Valley Civilization, where money lending
and rudimentary forms of financial transactions existed.
The first modern bank in Indian banking system was
Bank of Hindustan opened for business in 1770 to assist
the colonial authority in transferring funds.
Consequently, the British East India Company's charter
was used to establish the Bank of Bombay in 1840, the
Bank of Calcutta in 1840, and the Bank of Madras in
1843. The first bank mergers in India occurred in 1921
when the Imperial Bank of India was formed by the
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combination of these four institutions (Dhameja and
Arora, 2020). Following the Narasimha Committee's
1988 recommendation for mergers among strong banks,
mergers and acquisitions have gained pace in India's
banking industry (Rajamani & Ramkrishnan, 2015). One
of the examples in recent times happened with merger of
Vijaya Bank and Dena Bank with the Bank of Baroda,
which came into effect on April 1, 2019, making Bank of
Baroda the third largest bank and the second largest
public sector bank in India (Kashyap, 2021). Bank
mergers in India gained pace in 2000 when HDFC Bank
Ltd acquired Times Bank Ltd. This was followed by the
acquisitions of Bank of Madura by ICICI Bank (2001),
ICICI Ltd by ICICI Bank (2002), IDBI by IDBI Bank
Ltd (2004), Centurion Bank by Bank of Punjab (2005),
Lord Krishna Bank by Centurion Bank (2006), Sangli
Bank by ICICI Bank (2006), and Bharat Overseas Bank
by Indian Overseas Bank (2007) (Source: RBI
Publication). In addition, numerous voluntary bank
mergers occurred in 2017 when SBI took over the
majority of public sector banks, posing a challenge to
other banks to adopt the M&A strategy in order to ensure
survival and growth.

2. Literature Review

The most common inorganic growth technique utilized
globally for firm consolidation and restructuring is
mergers and acquisitions. A significant amount of
research in the fields of strategic management and
corporate finance has focused on the motivations behind
M&A transactions. The wealth of shareholders is
affected differently by M&A for different reasons. The
recent times has seen many research activities in the field
of M & A. The existing research paper also shows the
impact of mergers and acquisitions on the performance
of Indian banks, highlighting the ongoing debate on the
subject (Smita and Pushpender, 2014; Naveen and
Upadhyay, 2022). Many theories on market power,
synergy, managerial effectiveness, economy of scale,
production, and productivity development were
supported by the majority of studies on the motivations
behind M&A transactions between 1970 and 1980
(Chevalier & Redor, 2008). The study also shows that the
performance of M&A is influenced by a number of
elements, including firm size, age, leverage, profitability,
culture, deal value, management control, operating
activities, tax implications, and microeconomic
conditions (Erdogan, 2012; Ismali and Krause, 2010).
(Mousumi & Sarit, 2021) studied 28 bank mergers that
are listed with the NSE in order to find the impact of
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mergers and acquisitions on the stock price and financial
performance of the acquiring banks. (Agarwal & Garg,
2022) looked at mergers that occurred during the fiscal
years 2007-2008 and 2011-2012 to examined the effects
of mergers and acquisitions on the accounting-based
performance of acquiring enterprises in India. Using a
comparison analysis and sample t test, they analyzed the
liquidity, profitability, and solvency for three years prior
to and following mergers. Their findings showed that
while the liquidity and profitability positions had a
substantial favorable impact, they did not have a
significant impact on solvency. (Hassan, 2016) has
observed that merger and acquisition of firms can
increase synergy and can decrease the risk of solvency
but merger and acquisition is not significant for the
shareholders’ wealth. (Lal Singla, 2015) studied six
cases of merger occurred between 2000 and 2006 in the
Indian Banking Sector. The observations include M&A
is the useful tool for growth and expansion in the Indian
banking sector. It is helpful for survival of weak banks
by merging into larger bank but no guarantee to enhance
the profitability, liquidity, efficiency and capital base.

Though many financial and accounting methods were
employed to find the effect of M&A, the following
section reviews the application of Data Envelopment
Analysis (DEA) in the merger and acquisition studies.

2.1. Application of Data Envelopment Analysis
(DEA) in Merger and Acquisition Studies:

(Kaur and Kaur, 2010) used DEA to study how mergers
affected Indian commercial banks' cost- effectiveness.
They noted that while the merging of stronger and
financially troubled banks did not result in any
appreciable efficiency benefits, the merger of merged
institutions raised their degree of cost efficiency.
Additionally, they believed that stronger banks shouldn't
combine with smaller banks because doing so would
negatively impact the stronger banks' asset quality.
(Jayaraman et.al., 2014) investigated, the effectiveness
and impact of Indian banks after mergers and
acquisitions using DEA. Three years prior to and
following the merger, the efficiency of the combined
banks was compared in the study. They contrasted the
efficiency of the combined banks with the efficiency of
the separate banks in order to verify the efficiency.
Interval estimation makes use of the efficient frontier.
Using DEA, they discovered that while banks' technical
efficiency declines right away following a merger, it
improves after three years. Additionally, they discovered
that there is little to no impact of mergers and
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acquisitions on the combined bank's profitability or
operating expenses. (Rahman et.al., 2016) attempted to
assess US commercial banking industry's post-merger
marketing effectiveness. They used Data Envelopment
Analysis (DEA) to quantify the efficiency utilising two
input and two output variables through an empirical
analysis of 20 M&A deals. They discovered that,
regardless of the merged firm's size, mergers and
acquisitions had a beneficial impact on its marketing
effectiveness. (Henriques et al., 2018) carried out a study
with DEA to assess bank efficiency in the Brazilian
banking sector between 2012 and 2016. The study
involved thirty-seven Brazilian banks and attempted to
identify the root causes of the inefficiencies. The study
involved CCR and BCC models, it was determined that
measures aimed at encouraging the involvement of
smaller banks in the sector could boost the industry's
efficiency. (Shah et.al., 2019) assessed the productivity
and performance of sustainable banks and made an effort
to investigate the relevant practical concerns by
supplying corroborating documentation. To assess
sustainable bank performance and productivity over a
nine-year period, they used DEA and MPI. The study
revealed that sustainable banks exhibit higher levels of
efficiency and productivity. It was also stated that
internal and external factors have a significant influence
on the productivity of both sustainable and non-
sustainable banks. Using DEA, (Chiu et al. (2020) looked
at the technical efficacy of 14 Taiwanese financial
holding institutions between 2015 and 2019. To assess
the technical efficiency, they employed the Resample
Slack-Based Measure and Merger potential Gain model
along with the premerger evaluation idea. They
discovered benefits in efficiency both before and after
the merger, but they also proposed that there would be no
assurance that these gains would continue to support the
business.

From the above discussion we find that there are
numerous studies focusing on bank mergers and
acquisitions, as well as comparisons between private and
public banks. There is a dearth of research on mergers
and acquisitions in the Indian banking sector utilising the
DEA as research methodology tool, despite the fact that
numerous studies on the subject employ the camel model
and event study methodology. There isn’t many research
that use DEA to examine pre and post-merger conditions
in relation to the financial performance and shareholder
wealth of the Indian banking industry.

3. Research Methodology:
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In this study, based on market capitalization, four Indian
bank mergers that occurred between 2006 and 2019 were
included. Merger of the four banks has been taken for
this study. State Bank of India, Kotak Mahindra Bank,
Indian Overseas Bank and ICICI Bank have been chosen
as the study's sample units. Using financial ratios such as
the net profit margin ratio, asset yield, return on equity,
return on assets, earnings per share, dividend per share,
and profit per share, the research was conducted by
analysing five years prior to and following the merger of
the chosen public and private banks in India. The effect
of M&A on the financial efficiency of the banks is being
analysed by comparing their performance with five years
before and five years after the merger. Data have been
divided into two groups: pre- and post-merger group,
according to each individual bank’s merger period. If the
merger was before the middle of financial year, then that
financial year is considered as starting period for post-
merger analysis and if the merger was after the middle of
financial year, then that financial year is considered as
pre-merger period (Ravichandran et al., 2010). Table-1.
Below shows the different merger happened during the
study period in Indian banks.

3.1. Data Description and Classification:

The study uses seven variables identified through the
literatures considered. These variables reflect the
financial health and performance of the banks. The DEA
application requires the variables to classified into two
categories viz. inputs and outputs. The table 2 below
gives the variable description and classification.

Table 1: Description list of Indian Bank Mergers
from 2006-2019

SL|  Anchor Merged Banks Date Of |Headqua
Banks Merger rters
1 Bank of Dena Bank 01-Jan-19 | Vadodara
Baroda Vijaya Bank
2 |State Bank of|  State Bank of  |01-Apr-17| Mumbai
India Bikaner and Jaipur
State Bank of
Hyderabad
State Bank of Mysore
State Bank of Patiala
State Bank of
Travencore
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3 Kotak ING Vysya Bank [20-Nov-14| Mumbai
Mahindra
Bank
4 | ICICI Bank | Bank of Rajasthan | 23-May- | Mumbai
Ltd. 10
5 | HDFC Bank | Centurion Bank of | 23-May- | Mumbai
Punjab 08
6 |State Bank of|  State Bank of  |13-Aug-08| Mumbai
India Saurashtra
7 | ICICI Bank Sangli Bank 19-Apr-07| Mumbai
Ltd
8 Indian Bharat Overseas [31-Mar-07| Chennai
Overseas Bank
Bank
9| IDBILtd |United Western Bank|{03-Oct-06 | Mumbai
10|Federal Bank| Ganesh Bank of |09-Jan-06| Kerala
Kurandwad
Source: Compiled from various sources
Table-2: Data Description and Classification
Inputs Definition Output | Definition
Profit |The percentage of|Dividend/| Dividend
Margin profit on total share |distributed per
income share
Asset Yield| Ratio of interest Net Net profit per
received on  |Profit/Sha share.
relative assets re
Return on |Ratio of net profit
Asset on total asset
Return on |Profit after tax on
Equity share holders’
fund
Earnings |Return of profit
per Share | to shareholders
per share.

Source: Compiled from various sources
3.2. Data Envelopment Analysis:

The basic concept of Data Envelopment Analysis (DEA)
can be traced back to the traditional efficiency
measurement techniques through the seminal work of
M.J. Farrell (Farrell, 1957). The first DEA model
developed by Charnes Cooper and Rhodes (Charnes et al

1986
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,1978). Since DEA is a technical efficiency measurement
technique, we discuss below briefly the concept of
efficiency.

The efficiency can be defined as the ratio of output to the
input i.e.

Output

Efficiency = W

€3]
Using the above concept, evaluating a unit's efficiency
when there are several inputs and outputs

becomes challenging. If there is a complex relationship
and uncertain tradeoff between the inputs and outputs,
the problem gets more challenging. Such circumstances
frequently arise in real-world problems. The "weighted
cost approach" provided by can be used to determine the
efficiency score when there are several input and output
sources.

Efficiency
_ weighted sum Output
"~ weighted sum Input

(2)

The problem with this is that it assumes that all the
weights are uniform. Mathematically equation

(2) can be expressed as

n
r=1UWrYr

Efficiency = ————
i1 ViX;

Where, u, = weight attached to r;
¥, = quantity of output r;
X, = quantity of input i;

v, = weight attached to input i

A value equal to unity implies complete efficiency. The
weights are specific to each unit so that:

0 < Efficiency < 1.

Data Envelopment Analysis (DEA) is an approach for
comparing the relative efficiency of Decision-Making
Units (DMUSs) such as schools, hospitals, libraries, banks
etc. (Kleine, 2004). The DMUs under investigation often
have a vector with numerous inputs and several outputs.
Direct comparison of DMUs is therefore typically
challenging. DEA uses fractional and equivalent linear
programmes (as well as their duals) to measure the
relative performance of DMUs in order to compute data
regarding input and output quantities (Charnes et.al.,
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1994). The first DEA model was developed by Charnes
Cooper and Rhodes (CCR) (Charnes et.al., 1978). The
detailed reviews of the methodology are presented by
Seiford and Thrall, Ali and Seiford, Charnes et al,
Norman and Stoker (Seiford et.al., 1990; Norman &
Stocker; 1991, Seiford, 1996).

The ratio methodology, which is employed in
conventional efficiency measurement methods, is
expanded upon by the CCR model. Any DMU's
efficiency can be calculated as the maximum of the
weighted output to weighted input ratio, provided that
comparable ratios for each DMU must be less than or
equal to unity.

The CCR model can be given as

51 WYy N N
i, r=1 “rJrjo
max h; (u,v) = WZ U Yrj — Zvixi]-
=170 15 i=1
<0 j
=1,2,..,n €))

u,v; 20Vr,i

The variables of the above problem are the weights and
the solution produces the weights most favorable to unit
jo and also produces a measure of efficiency. The
decision variables u = (uj, u, ..., Uy, ..., Us) and v = (vi, vz,
.., Vi, ..., Vm) are respectively the weights given to the s
outputs and to the m inputs.

The numerator of the objective function in (4) is the
weighted sum of the output and the denominator is the
weighted sum of input for jo DMU respectively. In the
constraint part we write the difference of weighted sum
of output and weighted sum of input one by one for all
the n DMUs. To obtain the relative efficiencies of all the
units, the model is solved n times, for one unit at a time.

The CCR model makes a constant return to scale (CRS)
assumption. This is appropriate when all the DMUs are
operating at an optimal scale. Imperfect competition,
constraints on finance etc. may cause a DMU to be not
operating at optimal scale. Banker, Charnes, Cooper
(Banker, Charnes & Cooper, 1984) suggested an
extension of the CRS DEA model to account of Variable
Return to Scale (VRS) situations. The way returns to
scale are handled in the BCC and CCR models differs
primarily from one another. Constant returns to scale
serve as the evaluation basis for the CCR version.
Variable returns to scale are permitted in the more
adaptable BCC version. The BCC model which uses
variable returns to scale (VRS) is shown as follows.

1987
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min 6

n n
subject to Zlixﬁ — Oxjj, < Oij)Liyr,- = Yiio
i=1 i=1

>0Vk (5)

where 0 = Ef ficiency Score
As = Dual Variable

The fact that the 4;' s are now limited to summing to one
distinguishes the BCC model (model 5) from the CCR
model (model 4). This has the consequence of removing
the requirement for scale efficiency in DMUs from the
CCR model. As a result, the BCC model just evaluates
each DMU's technical efficiency and permits varying
returns to scale. In other words, a DMU needs to be both
technically and scale efficient in order to qualify as CCR
efficient. A DMU merely needs to be technically
efficient in order to qualify as BCC efficient. The paper
uses BCC model as suggested in equation no. 5 to
compute the efficiency.

4. Data Analysis and Interpretation:

Along with DEA approach, different financial ratios are
used for the study. The ratios used are net profit margin
ratio, Earning Per Share (EPS), Return on Equity (ROE),
Return on Assets (ROA), asset yield ration, dividend per
share and profit per share. These ratios are computed
from the financial statements of the banks under study.

Researchers conducted this study to measure the impact
of merger on efficiency enhancement on financial
performance of acquiring banks in post-merger period.
For this objective, the Hypothesis that is taken is “there
is no change in efficiency on financial performance of
anchor bank in post- merger period as compared to pre-
merger period”.

4.1. Efficiency Analysis of State Bank of India (SBI)
Table 3: Dataset of State Bank of India (SBI)

Vari Pre-Merger Post-Merger
able | 20| 2 | 2 | 2 21212
s 13{/0]0jJO0[O0]JOf[fO]O[O0O]O

N
[\®]
[\®]

IJRITCC | December 2023, Available @ http://www.ijritcc.org

111 ]1]2]2]2
4|5|le6|7]|8]9]0]|1]2
Pirt"f |7 ls e s |5 lo]s ]|z 11
sac | 71O 150073 ele]|,
; s |8l9l6]7 s51s]o9
gin 9 9
Aise o |88 (8 |7]7]7]76]6
viee |es| 615 1]|7]6]s]6]|7]3
:1 3] 4 9|l 714|593
ro | o Lo 0o o]y ]o]o]o]o0
X lolelolal3|lo]3]4]e
3l2]8]gl2]6]5]3
R 1
Ro | B {o |1 |6]6]5]0]6]8],
e |25l 8]e|33]9]8]5
6 209(9]7]9]|5]6]3
Wk 2L ™ 123
EPS 222 6.19.15 |6 |4 %‘ 9.16. |09
sel3lolojojofs{o]s]
714|127 4193
Divi
den
d |41 3.2 |2
per | .5 i 51616 2 ME
Shar
(4]
Net T N ERE | 123
Prof 260 4. 171213 |7 % 6.12 |5
iSh | 2| S|s|8[1[3]5]2]8]4
are 91512514 31719

Table 4: Descriptive Statistics on Input/Qutput Data
(SBI)

Pro Ret [Retu/Earn| Divi| Net

fit urn| rn |ings [dendProfi

set Sco
Ma Yi on | on | per | per | t/ re
rgi eld Ass [EquiShar |shar Shar
n et |ty | e e e

Me 8.0 8.30.59 9.45/57 86 10.6(52.8/0.9

MEAN
w
2

Me 4.6 7'20.26 5.03(16.512.22 13.6/0.9

1988
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Pre

Me 2.310.3 0.2113.08192.25 17.2185.710.0

STDEV

Me >3 0'60.33 6.40(17.96|3.23 17.1)0.0

The Table-4 shows the descriptive statistics of State
Bank of India. It’s noted that the dividend per share and
net profit per share, the two outputs considered in the
study is coming down post-merger. The similar
observation is made for all the input variables under
study.

The efficiency score of SBI over the period of ten years
is calculated using VRS model. The five- year pre-
merger period is 2013 to 2017 and the five-year post-
merger period is from 2018 to 2022. The table 5 shows
the efficiency score for pre-merger and the post-merger
period from 2013 to 2022.

Table 5: Efficiency Score of State Bank of India

Year [Efficiency| Year Efficiency|
Score Score
2013 1.000 2018 0.867
2014 1.000 2019 1.000
Pre- 05 [ 1000 5% 2020 | 0877
Merger Merger
2016 0.963 2021 0.946
2017 0.909 2022 1.000

The table-5, indicates that the unit was efficient for the
period 2013-2015 and then become inefficient prior to
the merger. The post-merger the efficiency score is
fluctuating. The SBI has become efficient unit in the year
2019 and the year 2022. The table-4 shows that there is
marginal decrease in efficiency score post-merger case.

The figure 1. Below shows the efficiency score plot in
two segments i.e. pre-merger and post- merger. We can
see fluctuation in the efficiency score during the post-
merger period.

Figure 1: Efficiency Score of SBI
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The figure-1, shows the efficiency score plot of SBI
Bank during the pre-merger and post-merger period. It
may be noted that there is a fall in efficiency score during
the pre-merger period i.e. during the year 2015 to 2017.
During the post-merger period the efficiency score is
fluctuating, which is fluctuations the score of 1.

Efficiency Analysis of Kotak Mahindra
Table 6: Dataset of Kotak Mahindra Bank

Pre-Merger Post-Merger
Va
val 2122212 2]2[2]2]2
be |0/ 0[0]0 0|00 0|00
sl 111111 |1]2
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Ass g Plo 1o s ]9 s
et 0.0 |1 |1
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dl 51678956 7]8]0
per

1989


http://www.ijritcc.org/

International Journal on Recent and Innovation Trends in Computing and Communication

ISSN: 2321-8169 Volume: 11 Issue: 11

Article Received: 25 July 2023 Revised: 12 September 2023 Accepted: 30 December 2023

sha
re

Net
Pro | 1
fit/ | 1.
Sha | 1

re

w o P =
W N P~
— L O =
N = P o
O W = =
w A=
O A~ Yo
O o T W

Table 7: Statistics on Input/Output Data (Kotak
Mahindra)

Profi|Ass|Retu Retur| Earni | Divid| Net
t (et| rn [non| ngs | end |Profit/Scor|
Mar |Yie| on [Equit| per | per / e
gin | Id [Asset| y |Share|share|Share

Pre- 10

Mer|18.06 86- 1.67(10.52{19.40| 0.70 |17.53|1.00
ger
o Post
s - 9.3

Mer18.74 6 1.48(11.14|23.31| 0.52 |21.591.00

ger
Pre- 0.6

Mer|1.21 7 0.07]5.02| 5.40 | 0.16 | 4.95 |0.00
.| ger

~

ZPost

g - 0.4

Mer 3.40 7 0.23]1.48| 7.56 | 0.31 | 7.40 |0.00

ger

The Table 7 shows the descriptive statistics of Kotak
Mabhindra. It’s noted that unlike SBI the important output
net profit/share is increasing during the post-merger
scenario. However, the other output dividend/share has
gone down marginally. The inputs viz. profit margin,
return on equity and earnings per share has also gone up
during the post-merger period. From table 7, it is
observed that there is no significant change in efficiency
score during the pre- merger and post-merger case.

The table-8, shows the efficiency score during five-year
pre-merger period i.e. from 2011 to 2015 and five-year
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post-merger period ie. from 2016 to 2020. It is
interesting to see that this banking unit was efficient
throughout the pre-merger study period from 2011 to
2015. The efficiency during the post-merger is observed
to be efficient for all the post-merger period from 2016
to 2020 excepting for the year 2019. Even for the year
2019 the efficiency score is almost nearing unity.

Table 8: Efficiency Score of Kotak Mahindra

Year Efficiency Year Efficiency
Score Score
2011 1.000 2016 | 1.000
2012 1.000 2017 | 0.999
Pre- Post-
201 8 201 1.
Mereer 013 000 Merger 018 000
2014 1.000 2019 | 1.000
2015 1.000 2020 | 1.000

Figure 2: Efficiency Score of Kotak Mahindra

Kotak Mahindra Bank

1.001

—@ @ O o @O O
0.999 @

0.997
0.995
0.993
0.991

0.989
201020112012 2013 2014 2015 2016 2017 2018 2019 2020 2021

—@— Pre-Merger ©@— Post-Merger

The figure 2, shows the plot of efficiency score for the
pre-merger and post-merger period. The graph shows
that the efficiency score of Kotak Mahindra remains
nearly un effected in the pre- merger and post-merger
with a fall of 0.001 in the year 2017 i.e. post-merger year.

4.2. Efficiency Analysis of Indian Overseas Bank
(I0B)

Table 9: Dataset of Indian Overseas Bank (I0B)

Pre-Merger Post-Merger
Variable

s 200(200/200{200(200(200{200{201 201|201
3(4(5(6]|7 8(9|0|1]2

Profit [10.3|11.4/13.7|15.2|19.2|16.1{13.{11.8/06.1/08.0
Margin| 8 |0 |1 |5 |5 |8|94]7|4]|4

Asset 09.7]09.5/09.3|08.7|08.3/08.6| 07. [06.2/08.4{08.9
Yield | O | 5 |4 |7 |7 ]|1(25]7 (4|0

1990
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01.0]01.0/01.2/01.3|01.3|01.2) 01. /00.5/00.5/00.4

ROA18826717397

27.7(34.1|52.243.4{28.5[25.9/25.22.3|11.1|13.1

ROE38222735133

09.3]10.4/11.9|14.3|18.5|14.1| 24.{12.9/19.0j14.5

EPSSO681834837

Dividen
d per
share

01.7]02.5/02.0|04.3|05.6/06.4, 07. 06.9/05.0/04.5

Net
Profit/S
hare

09.3]09.4/08.3|07.8|10.0/12.3| 14. |15.7|17.3|13.1

Table 10: Statistics on Input/Output Data (Indian
Overseas Bank)

ProfiAsg Retu ' EarninDivide| Net
t <4 rn on - gs per nd per| Profit/ Sco
M,arYlelAsset Equit Share | share | Share SN
gin | d y
Pre-
14.0(9.1
Merg o | s 1.21 (37.21]12.92 | 3.25 | 9.00 [0.77
7| er
=
SPost-ly 5178
Merg 319 0.81 [19.58| 17.02 | 6.07 | 14.62 |0.98
er
Pre- 05
Merg|3.50 6 0.16 {10.47| 3.65 | 1.67 | 0.90 |0.16
> er
=
;Post- 11
™erg|4.13 O 0.381 697 | 4.69 | 1.27 | 2.01 |0.04
er

The Table-10, shows the descriptive statistics of Indian
Overseas Bank (IOB). It’s observed that the both the
output, dividend per share and net profit per share has
shown significant increase during the post-merger
period. It is interesting to note that the other variables like
profit margin, asset yield, return on asset, return on
equity all has gone down during the post-merger period,
but the earnings per share have gone up. It can also be
observed that the average efficiency score of IOB has
gone up during the post-merger period.

Table 11: Efficiency Score of Indian Overseas Bank
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Year Efficiency| Year Efficiency
Score Score
2003 1.000 2008 | 0.921
2004 | 0.839 2009 | 1.000
Pre- Post-
2 . 201 1.
Mereer 005 | 0.597 Mereer 010 000
2006 | 0.625 2011 1.000
2007 | 0.778 2012 1.000

The table-11 shows the efficiency score of IOB for the
pre-merger period of 2003 to 2007 and post-merger
period of 2008 to 2012. It may be observed that the bank
was not operating in an efficient way during the pre-
merger period. The efficiency of IOB has gone up during
the post- merger period, and the unit is operating with
highest efficiency score of 1 from the year 2009 onwards
i.e. post-merger period. This indicates that the efficiency
score of Indian Overseas pre- merger was unstable
whereas the post-merger resulted in stability in
efficiency of Indian Overseas Bank.

Indian Overseas Bank

1.500

1.000
&‘ o 9 e e
0.500 S -
L
0.000
2002 2003 2004 2005 2006 2007 2008 2009 2010 20112012 2013
—@ — Pre-Merger @ Post-Merger

Figure 3: Efficiency Score of Indian Overseas Bank

The figure-3, shows that the efficiency score plot of
Indian Overseas Bank. Prior to merger it was below 1.
However, after 1 years after the merger, the efficiency
score became 1 and remains stable. This indicates the
positive impact of merger in the bank increasing the
performance efficiency.

Efficiency Analysis of ICICI Bank
Table 12: Data set for the ICICI Bank

Pre-Merger Post-Merger
Vari T2 1221222222
able | gl olofofofofofof[o]o
s lololo]lo]lo]lo]o|1]1]1
3456|7890 1]2
2 1|1

Prof [ 1| 1| (1|1 ]3]o|1]1]1
it |2 65|83 ]s|g|4]6]9

1991
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RO |1.|]1.|1.]1.]1]1.1]0®O. (:g 11 12
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1 111
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shar 31518
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Net 6 l7171s!9 1|2 3 516
Prof 2. ] 4. 4. | 8.
. 710101410 4.
it/Sh sl ilels!i 216 ) 816
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The Table-13, shows the descriptive statistics of ICICI
Bank. It’s noted that the dividend per share and net profit
per share, the output considered for the study has gone
up during the post-merger period. It is interesting to see
that the net profit per share has increased by more than
five times in the post-merger period. The other
parameters like profit margin, asset yield, return on
equity and earnings per share has increased post-merger
for the ICICI bank. It is interesting to see that the earning
per share has increased more than two times on an
average during the post-merger period. However, on an
average the return on asset has reduced drastically during
post-merger period.

Table 13: Statistics on Input/Output Data (ICICI
Bank)
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Retu|R
Profi|Ass etu Retu Earni| . . Net
rn | rn Divide|Prof]
t |et ngs . |Sco
.| on | on nd per| it/
Mar Yie Asse | Equi per share | Sha re
gin | 1d 1 Share
t ty re
Pre-
. 12.2
Merg|15.51 826 11.9511.16/32.35]10.12 g 0.93
z | er
=
= |Post- 10. 69.3
Merg|19.40 41 1.36(12.03| 74.54 | 17.38 4 1.00
er
Pre- 0.6
Merg| 4.25 1 6.69(3.15| 4.34 | 1.60 |7.16/0.10
> | er
2
=~ (Post-
1.4 26.4
s Merg| 3.92 4 0.16({2.49(27.73 | 4.08 i 0.00
er
Table 14: Efficiency Score of ICICI Bank
a Efficiency Year Efficiency|
Score Score
2005 | 1.000 2010 | 1.000
2006 | 1.000 2011 | 1.000
Pre- Post-
2 ! 2012 1.
it 007 | 0.809 Nt 0 000
2008 | 0.827 2013 | 1.000
2009 | 1.000 2014 | 1.000

The table-14 shows the efficiency score of ICICI bank
during the pre-merger period of 2005 to 2009 and post-
merger period of 2010 to 2014. It may be observed here
that the efficiency score is fluctuating during the pre -
merger period but during the post-merger period the
ICICI bank is performing consistently well with
efficiency score of 1.

ICICI Bank
1.200

1.000 EN— '/:. PN P N -
0.800 \«a—-t

0.600
0.400
0.200

0.000
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

—&@— Pre-Merger @ Post-Merger

Figure 4: Efficiency Score of ICICI Bank
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The figure-4, shows the efficiency score plot of ICICI
Bank during the pre-merger and post-merger period. It
may be noted that there is a fall in efficiency score during
the pre-merger period i.e. during the year 2007 and 2008.
During the post-merger period the efficiency score is
consistent, without any fluctuations with highest possible
score of 1.

Efficiency Analysis of all banks:

The table-15, shows the efficiency score for the pre-
merger period and the post-merger period for all the four
banks under study. The study above leads us to the
conclusion that every merger affects banks in some way,
both favorably and unfavorably. The efficiency score of
Kotak Mahindra Bank is almost identical before and after
the merger. The efficiency score of SBI has come down
during the post-merger period. The post-merger
efficiency score of Indian Overseas Bank and ICICI
Bank is higher than the pre-merger score. Only four
Indian bank mergers make up the sample size, and the
data collection period was ten years, comprising five
years of pre-merger and five years of post-merger data,
respectively. This may be a short time period. The
outcomes may vary if a longer time period is used for the
analysis.

Table 15: Efficiency Score of all Banks

Indian Kotak
! Overseas | Mahindra SBi

Pre-Merger | 0.927 | 0.768 1.000 0.974

Post-Merger | 1.000 | 0.984 1.000 0.956

Figure 5: Efficiency Score of all Bank

Comparison of Premerger vs Post Merger BCC Efficiency Score
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The figure-5 shows the efficiency plot of all the four
banks under study in a comparative way for the pre-
merger and post-merger period. We can observe that the
efficiency score of three out of four banks has increased
post-merger. The efficiency score of only one bank has
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come down post- merger. This may be a positive pointer
in favor of merger of Indian banks.

4.5.1 Sector-wise Efficiency Comparison: Public vs.
Private Sector Banks

A comparative analysis reveals a distinct trend between
public and private sector units following their respective
mergers.

Private Sector Banks (Kotak Mahindra & ICICI):
Both banks demonstrated high resilience and efficiency.
Kotak Mahindra remained consistently efficient with a
score near 1.0 throughout the study, while ICICI Bank
achieved a perfect stable efficiency score of 1.0
immediately following its merger.

Public Sector Banks (SBI & IOB): The results for
public banks were more varied. While Indian Overseas
Bank (IOB) successfully utilized the merger to stabilize
its operations and reach a peak efficiency score of 1.0,
State Bank of India (SBI) faced significant post-merger
fluctuations and a marginal decline in its overall
efficiency score.

5. Conclusion

The paper did a comprehensive analysis of the financial
efficiency of selected Indian banks during periods of
mergers and acquisitions, using the Data Envelopment
Analysis (DEA) approach. Our investigation sought to
shed light on the impact of these strategic endeavors on
the overall performance and efficiency of the banking
sector. The DEA approach suggests that the efficiency
dynamics of the sampled banks varied across the study
period. The findings imply that while some banks may
have had difficulties reaching comparable results, others
may have been able to successfully increase their
financial efficiency following the merger. The paper
examines the key performance metrics viz. Profit
Margin, Asset Yield, Return on Asset, Return on Equity,
Earnings per Share, Dividend per share and Net
Profit/Share, and distinguished the patterns indicative of
the multifaceted nature of mergers and acquisitions in the
banking sector. The paper observes that the dividend per
share and net profit per share, the two outputs considered
in the study is coming down post-merger for SBI. The
similar observation is made for all the input variables
under study for SBI. For the, Kotak Mahindra the
important output net profit/share is increasing but the
other output dividend/share has gone down marginally
during the post-merger scenario. However, the inputs
viz. profit margin, return on equity and earnings per share

1993
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has also gone up during the post- merger period for
Kotak Mahindra. It’s observed that for IOB, both the
output, dividend per share and net profit per share has
shown significant increase during the post-merger
period. It's noteworthy to notice that while earnings per
share have increased over the post-merger period, other
factors like profit margin, asset yield, return on equity,
and return on asset have all decreased. For, the ICICI
Bank over the post-merger period, the dividend per share
and net profit per share have increased. Following the
merger, the ICICI bank's other metrics, including as
profit margin, asset yield, return on equity, and earnings
per share, also increased. Kotak Mahindra Bank's
efficiency rating was nearly the same before and after the
merger. There has been a decline in SBI's efficiency
score since the merger. Indian Overseas Bank and ICICI
Bank both have greater post- merger efficiency scores
than pre-merger scores.

The study concludes that ownership structure influences
merger outcomes. Private sector banks (ICICI and Kotak
Mahindra) showed seamless efficiency maintenance or
growth. Conversely, public sector results were mixed;
while mergers stabilized weaker units like IOB, they
introduced temporary efficiency stresses for larger
entities like SBI.

6. Managerial Implications and Future Scope of the
Study

The study uses DEA as a methodology to assess the
impact of merger and acquisition in Indian banking
sector through the study of selected Indian banks. The
study can be very useful for the managers involved in the
decision-making processes of mergers and acquisitions.
Understanding the key factors that influence financial
efficiency post-merger can guide the strategic decisions.
The managers shall ensure that the integration process
addresses critical aspects contributing towards the
financial health of the banking sector. Continuous
monitoring of the variables under the study can provide
insights into the success of integration efforts and helps
in identifying areas that may require adjustments or
improvements. The study can help the managers in
setting up a robust and reliable monitoring mechanism to
track the effectiveness of the integration operations.
They shall also be adaptable when it comes to changing
plans in response to continuing evaluations. The findings
of this study can provide an insight for managerial
decision-making in the context of mergers and
acquisitions in the Indian banking sector.

IJRITCC | December 2023, Available @ http://www.ijritcc.org

The present study attempts to throw light on Indian
banks' immediate post-merger financial efficiency, a
thorough study to understand the long-term effects can
be very helpful. The long term study can broaden the
scope of the analysis will be useful in doing the scrutiny
of long-term enhancements in efficiency and possible
obstacles that might emerge in the aftermath of mergers
and acquisitions. The main focus of this study are
operational efficiency and financial measures.
Subsequent investigations may examine the effects of
mergers and acquisitions on stakeholder perceptions and
customer satisfaction. The future study may also
consider the qualitative factors which may get affected
by the merger and acquisition in Indian banking sector
like cultural integration, impact on employee morale,
human dynamics, organizational culture etc. Now a days
lot of emphasis is given on ESG considerations in the
business world. The future study may look into the way
how mergers and acquisitions impact environmental,
social, and governance metrics.
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