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Abstract: M&A performance is a multifaceted, compound construct with no overarching factor that
captures all different dimensions. This paper examines the concept of acquisition performance and
proposes a model that links firm-level factors and transaction parameters with firms’ short-term
and long-term performance, extending to financial-, market- and innovation measures. Building on
past empirical studies on the influence of various factors on M&A performance, a multi-dimensional
structural equation model has been developed and it has been tested with a dataset on acquisitions in
the Indian technology sector over a period of ten years. The results suggest that: (a) smaller acquirers
with higher book value and leveraged firms demonstrate better long-term performance; (b) contrary
to established understanding, short-term market returns are not influenced by deal parameters;
(c) majority stake purchases show relatively lesser gains—suggesting the possible presence of post-
acquisition integration issues and, (d) acquirers with high intangible assets continue to do well
on innovation performance post-acquisition. By indicating situations and conditions under which
an acquisition would potentially lead to a performance gain for the acquirer, these results provide
significant insight to practitioners pursuing M&As for growth opportunities.

Keywords: mergers and acquisitions; firm performance; structural equation modeling; emerging markets

1. Introduction

Mergers and acquisitions (M&As) have increased in India and worldwide in recent
decades: since 2000, more than 790,000 transactions have been announced worldwide
with a known total value of more than USD 57 trillion (IMAA 2021). According to the
statistics published by the Institute for Mergers, Acquisitions and Alliances (IMAA), with
a total transaction value of USD 3.8 trillion in 2017, global M&A deal value peaked at an
unbelievable level of USD 10 billion a day. However, the question on how M&As create
value for stakeholders has not found a definitive answer yet. Findings from academic
research have been inconsistent at best, primarily due to the fact that each M&A tends to
be unique and therefore outcomes are not comparable (Lubatkin 1987; Bower 2001; King
et al. 2004). It is also argued that there are as yet unidentified variables that would better
explain the variance in acquisitions’ performance, whereas others have suggested that the
construct measurement for performance is poor (Zollo and Meier 2008). Even though the
aggregate annual M&A market size has reached several trillion US dollars (IMAA 2021),
acquiring firms often underperform relative to non-acquiring firms, especially in public
takeovers. In a meta-analysis of empirical studies, Renneboog and Vansteenkiste (2019)
find that post-takeover deal performance is affected by key determinants including serial
acquisitions, CEO overconfidence, acquirer-target relatedness and complementarity, and
shareholder intervention in the form of voting or activism.

Emerging markets and, specifically, technology firms in these markets have pursued a
significantly large number of M&A activities since the beginning of this century (Peng et al.
2018). The primary reasons are industries have become more globalized from sourcing,
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production and market perspectives, the domestic economies have become liberalized
and access to capital markets in these economies has improved. In addition, intensity of
competition has grown. For high-tech firms, the cost, speed and complexity dimensions
of technological development pose so much of a challenge that it is not sufficient if they
accelerate their R&D efforts or develop internal innovative capabilities. Thus, even the
largest companies are forced to pursue external sources of technology through strategic
technology agreements, licensing, or mergers and acquisitions (Vanhaverbeke et al. 2002).

M&A volume in the Indian market has risen significantly over the past decade, but
limited work has taken place on analysis of performance of these M&A activities. It is
also expected that post-acquisition performance in a developing economy such as India
may not show findings that are similar to the ones in developed economies because
corporate governance mechanisms, size and structure of capital markets, legal frameworks,
strategic outlooks, traditions, etc., vary between developed markets and emerging markets.
Therefore, there is a need to supplement the current literature on M&A performance with
additional evidence from emerging economies such as India.

This paper analyzes acquisition performance of technology firms in India using a struc-
tural equation model (SEM) approach. Using past empirical work and theories on M&A
motives, we build a causal model for post-acquisition performance that consists of measures
of long-term financial performance, long-term market performance, short-term market per-
formance and long-term innovation performance as endogenous variables. The model is
tested with data on Indian technology firms’ M&A activities over the period of the Indian
financial years 1999–2012. Using SEM allows modeling a number of dependent variables and
independent variables together and assessment of the strength of various associations among
firm-level factors, M&A transaction factors and firm performance measures.

The remainder of the paper is organized as follows: Section 2 discusses past empirical
work, associated theories and the hypotheses; Section 3 elaborates the methodology, vari-
ables used and data sources; Section 4 explains the results and implications while Section 5
summarizes the findings and identifies opportunities for future work.

2. Literature Review and Research Questions
2.1. Value Creation through M&A in Emerging Markets

Since the beginning of the 21st century, emerging economy firms have received increas-
ing attention in the literature, and this has shaped our knowledge of these firms’ strategic
choices in the context of growth. The three major modes of growth for emerging economy
firms—organic, acquisitive and network-based—are driven by the firms’ compositional
capabilities and frugal innovations for organic growth, affiliation with business groups
and appetite for cross-border acquisitions for acquisitive growth, and network capitalism
and institutional transitions for network-based growth (Ahsan et al. 2021; Peng et al. 2018).
While M&As have been leveraged by firms in the developed markets for several decades,
statistics from IMAA show that emerging market firms have started exploring this growth
engine only towards the end of the 20th century (IMAA 2021).

Liberalization of the domestic economy, globalization of industries, increasing inten-
sity of competition and access to capital markets are some of the enablers that have helped
emerging market firms explore inorganic growth (Das and Kapil 2015). However, there
are differences in value creation patterns in emerging markets acquisitions as compared
to those typically observed in developed market acquisitions, due to the nature of the
traditional business environments in these markets and their gradual transformation fol-
lowing liberalization (Kale 2004). Lebedev et al. (2015) argue that M&As within emerging
economies are likely to be affected by local institutional and market imperfections to the
greatest extent, in comparison to M&As in developed economies. An institutional void
in external capital markets constrains the flow of financial resources, and increases in-
formation asymmetry within the economy (Khanna and Palepu 2010). In addition, the
corporate disclosure system may be underdeveloped, and institutional intermediaries for
diversifying the high fixed cost of information may be lacking.
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Chidambaran et al. (2018) find that both cross-border and domestic acquisitions have
increased significantly post-liberalization of the Indian economy, and larger, younger firms,
firms with cash on hand, firms with low leverage, and relatively overvalued firms are more
likely to pursue acquisitions.

In an extensive analysis of M&A transactions in 9 emerging economies over 21 years,
Kim and Song (2017) demonstrate that capital market development plays a critical role in
success of M&A deals by facilitating the flow of information and capital.

2.2. Measuring M&A Performance

Before delving into M&A performance, it is necessary to understand the nuances of
measuring organization performance. Organizations are seen as instruments of multiple
purposes, coordinated by visions, strategies and goals. With disparate objectives, organi-
zational performance measurement becomes complex, with a plethora of indicators, e.g.,
profit, revenue, market share, productivity, debt ratios, stock market prices, R&D effec-
tiveness, innovation, employee satisfaction, etc. Nonetheless, performance of organization
continues to be a focus area in management, organization, and strategy research as it is
seen as the benchmark to gauge the effectiveness of managerial decisions and the purpose
of the organization.

The different dimensions of performance stem from multiple reasons. First, different
stakeholders view an organization differently and stakeholders’ expectations of the organi-
zation differ. The resources and strategic choices available to each firm are also different
and these shape the firms’ own performance goals. Finally, performance and activities of
the organization have time series implications (Richard et al. 2009).

M&A performance, a special case of organization performance, has been an equally
important research topic among academics and practitioners as there are significant differ-
ences in approaches to defining and measuring M&A performance (Meglio and Risberg
2011; Zollo and Meier 2008). The gains from acquisition synergies could arise due to tax
benefits, market power or efficiency improvements. Using value line forecasts, Devos et al.
(2009) demonstrate that operating synergies post-acquisition contribute to maximum gain
to the combined firm, and such operating synergies are higher in focused mergers due
to improved resource allocation. A review of research on M&A performance reveals that
M&A scholars consider performance of acquirers and targets as one of the most important
gauges to assess the outcome of acquisition strategies, and US industries are well studied,
compared to businesses elsewhere (Meglio and Risberg 2011). The review also observes
that the M&A performance construct is not a universal construct, but it is sensitive to the
research setting. Therefore, M&A scholars should specify where they measure M&A per-
formance; also, the ambiguity of the construct makes it essential that M&A scholars clearly
define what it is that they label as M&A performance. This means scholars need to clearly
state if M&A performance falls within the financial or the non-financial domain or both,
over which dimension(s) the performance is measured, and through which indicator(s).

Broadly, the empirical research on M&A performance has been conducted via two
major approaches: event studies and outcome studies. Outcome studies compare the pre-
and post-acquisition performance of a company’s stock, and compare the combined firm
with matching firms or the base industry (Tichy 2001). However, one of the challenges of
outcome studies is the size differential between acquirer and target, as the weighted average
financial performance of the target would not contribute significantly to the combined
entity’s numbers. In addition, identification of similar firms as control groups could become
difficult if a large number of companies are engaged in M&A.

Event studies are used to analyze stock market reactions to the acquirer’s and target’s
stock on the event of an M&A announcement. This approach assumes that the market
is efficient with access to all the information, and therefore changes in the prices of the
acquiring and target firms’ stocks reflect the value of the economic impact of an acquisition,
after adjusting for general market movements.
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Studies across merger waves show that acquisitions result in abnormal loss for acquir-
ing firms in the three-day window and the 21-day window surrounding the acquisition
announcement (Alexandridis et al. 2012), suggesting investors’ perceptions about the ac-
quirer’s inability to create value from acquisitions. This is more pronounced in case of
cash-based acquisitions, which suggests that excess liquidity of the acquirer can exacerbate
the free-cash flow problem and lead to worse managerial decisions (Harford 1999). Only
in situations where there is over-optimism in the market is the short-run abnormal return
higher, with an established positive relation between market valuations and short-run
acquirer gains (Alexandridis et al. 2012; Bouwman et al. 2009).

While announcement window returns reflect the initial perception of investors at
the acquisition announcement, actual value creation may portray a different picture.
Alexandridis et al. (2012) find that long-term excess returns for the acquirers are signif-
icantly negative for acquisitions in the sixth merger wave, compared to acquisitions in
the previous waves. This again provides support for the excess cash flow hypothesis that
acquirers, when flush with liquidity and driven by higher market momentum, may resort
to managerial herding, leading to value-destroying acquisitions (Bouwman et al. 2009).

The performance measures in empirical studies include both subjective assessment
and objective assessment. While subjective assessments focus on synergy realization,
effectiveness of post-acquisition integration and reduction of strategic gap, objective as-
sessments focus on financial performance, performance of a company’s stock in the stock
market and other operational measures. The time horizon varies from short-term (e.g.,
around the M&A announcement date) to long-term (up to five years from M&A announce-
ment). While an announcement period excess return is a typical measure of assessing M&A
performance, it is important to look not only into the short-term change in shareholder
value, but also into the longer-term measures and goals to fully estimate success or failure
of the acquisition. This call for a broader choice of M&A performance measures applies to
the research on acquisitions in general (Lebedev et al. 2015).

The level of analysis involves improvement of firm performance, its competitive po-
sition (e.g., market share) and process efficiency (e.g., quality of post-acquisition plans,
proportion of overpay, etc.). Adapting the approach followed by Zollo and Meier (2008),
we will focus on three distinct dimensions of acquirer performance: long-term finan-
cial/accounting measures, stock market response-related measures and innovation mea-
sures. Stock market responses are further classified as short-term and long-term responses.

2.3. Financial/Accounting Measures

These measures are firms’ financial performance data, which are a universally ac-
cepted indicator of firm performance. They assume additional importance after an M&A
transaction due to cost incurred and uncertainty over value created by the acquisition.
In a meta-analysis of studies on financial performance of firms, Capon et al. (1990) have
investigated how environmental, strategic and organizational factors relate to financial
performance. They have found that growth has a consistent positive effect on firm perfor-
mance, whereas factors like size have inconsistent effects on firm performance. Fowler and
Schmidt (1989) have also found that the size of the acquirer does not influence long-term
returns like return on equity (ROE). This inconsistency could be explained by the fact that
while in certain industries, firm size (in terms of assets or sales volume) helps the firm in
reducing its cost and improving its profitability, the same may not be applicable for mature
industries or for industries where there are many large competitors. In other research
works, it has been demonstrated that size positively influences the long-term return on
assets (ROA) (Simerly and Li 2000). Another operating factor that has been studied in
past works is the debt-to-equity ratio or financial leverage. It has been found that leverage
influences returns such as ROA and long-term ROS negatively (Markides 1995; Simerly and
Li 2000), suggesting that the firms with high debts generate lesser returns due to interest
payment obligations.
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In the context of technology firms in emerging markets, size plays an important role:
a larger firm has a greater access to capital as well as larger capability for R&D investments,
and thus will be in a position to make better use of the acquisition, which in turn should
produce relatively higher returns (Kim and Song 2017). In addition, healthy operating
factors, measured through debt position and free cash flow, provide support to a firm’s
growth and integration objectives after acquisition. Therefore,

Hypothesis 1. Larger acquiring firms with strong operating performance produce better long-term
financial performance post-acquisition.

Lu and Beamish (2004) have found a curvilinear relationship between R&D inten-
sity and long-term ROA, while short-term ROA is influenced negatively by R&D inten-
sity (Vilas-Boas and Suárez-González 2007), suggesting long gestation period to gain from
R&D investment. However, preliminary analysis of Indian acquirers reveals that R&D in-
tensity in these firms is relatively weak compared to their peers in the developed world and
hence we believe R&D intensity may not have any significant role in long-term financial
performance.

Alignment between diversification strategy and entry mode positively influences
long-term financial performance (Busija et al. 1997). Similarly, geographic diversification
has demonstrated positive or curvilinear relationship with financial performance (Lu and
Beamish 2004; Gaur and Kumar 2009). Ramaswamy (1997) has examined the impact of
strategic similarities between acquirer and target firms in the US banking industry on
changes in post-merger performance measured through ROA, and showed that mergers
between banks exhibiting similar strategic characteristics resulted in better performance
than those involving strategically dissimilar banks. In a similar study on cross-border
acquisitions in Central and Eastern Europe, Uhlenbruck and Castro (2000) have found that
industry relatedness and vertical relatedness positively influence ROA of the acquirer.
Doukas and Lang (2003) have found that diversifying in core areas results in improvement
of operating margins over a period of 2–3 years post-expansion. Other deal characteris-
tics, such as acquirer stake ratio and relative deal size, do influence market performance
(Gerbaud and York 2007). It has been found that large deals destroy shareholder value of
acquirers on a significant scale (Hu et al. 2020). In addition, Alexandridis et al. (2013) found
a robust negative relation between offer premia and target size, and despite this, they such
large deals destroy more value for acquirers around deal announcements. This suggests
that target size acts as a proxy for complexity associated with post-acquisition integration
and generation of synergy. Additionally, the presence of agency effect or managerial hubris
will influence long-term financial performance negatively. Therefore, we posit,

Hypothesis 2. High-impact deals, measured through deal size and acquirer stake, produce negative
long-term financial performance.

Hypothesis 3. Higher acquirer–target compatibility produces positive long-term financial performance.

2.4. Market Measures

Stock market responses to an acquisition announcement provide insights on how
markets value the acquisition based on firm-specific factors and transaction parameters.
Doukas and Lang (2003) have studied the effect of different firm-specific factors such as
firm size, debt position and Tobin’s Q on 1-day cumulative abnormal returns (CAR) in firms
opting for overseas diversification and, except Tobin’s Q, other factors did not influence
firms’ market performance. High Tobin’s Q firms are seen as value-maximizing firms as
they engage in investments that enhance operating and internal capital market efficiencies.
Capron and Pistre (2002) have studied 21-day CAR for −20 to +1 days during acquisition
announcement and have found that only when the acquirer’s innovation or managerial
resources are transferred to the target will the acquirer receive a positive return. Gerbaud
and York (2007) have found that relative deal size and knowledge-seeking acquisition
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positively influence the 1-day CAR of the acquirer. Complementary resources and dynamic
complementarities, i.e., the ability to find new ways of combining complementary resources,
may produce greater results if the firms in question share some basic features (Lien and
Klein 2006). Other researchers have also found that similarity between acquirer and
target, enabling positive transfer of knowledge, results in positive acquisition performance
measured through announcement time CAR (Finkelstein and Haleblian 2002; Hayward
2002). However, Ben-David et al. (2020) showed that, contrary to the widely-held view
of announcement returns being reflective of long-term acquisition outcomes, they are
uncorrelated, casting doubt on the usefulness of announcement returns.

In an analysis of Indian firms, Kumar and Paneerselvam (2009) have shown that
abnormal returns of the acquirers involved in acquisitions showed positive abnormal gains
only in a shorter time window. Nagano and Yuan (2007) have studied acquisitions in
India and China and have found that stake ratio has a positive impact on 3-day CAR, and
cross-border acquisitions produce better CAR than domestic acquisitions. Seth et al. (2002)
have found that relative deal size had a positive influence on CAR, and synergy-seeking
acquirers with high intangible assets demonstrated positive CAR. However, a broad
analysis of Indian acquisitions reveals that the market tends to react negatively towards
large deals, fearing over-valuation of targets. Similarly, Reddy et al. (2019) observed that
on average, M&A announcements do not create value for the firms in Chinese and Indian
economies. On the other hand, contrary to findings from many empirical studies on post-
acquisition market returns, Bhabra and Huang (2013) found that in Chinese M&A markets,
acquirers experience significant positive abnormal stock returns around the announcement
date and over three years post-announcement, providing support for the synergy motive.
This indicates Chinese M&As are viewed by investors positively. They observe that one
of the key factors that contribute to a positive announcement period return is industry
relatedness of the acquirer and the target.

Thus, we argue, if an acquisition suggests possibilities of dynamic complementarities
through acquirer–target relatedness, short-term market response to the acquisition is
expected to be positive, as they would outperform firms with unrelated combinations of
activities and single-business firms. In addition, the presence of intangible assets provides
an indicator of an acquirer’s growth opportunities, and a higher Tobin’s Q indicates the
quality of the acquirer’s current and future investment. However, market response is
muted when the size of the deal goes up. Therefore, we propose:

Hypothesis 4. Higher acquirer–target compatibility results in positive short-term gain for the
acquirer.

Hypothesis 5. High-impact deals, measured through relative deal size and acquirer stake, produce
negative short-term gains for the acquirer.

Hypothesis 6. Acquirers with higher intangible assets produce positive short-term gains for the
acquirer.

In comparison to a large number of event studies on short-term announcement period
returns, empirical studies on long-term market returns post-acquisition are limited. In a
study of long-term market performance post-acquisition, Alhenawi and Krishnaswami
(2015) documented that excess value was positive for related mergers while it was negative
for unrelated mergers in each of the five years following the merger. Similarly, André
et al. (2004) have found that relatedness between acquirer and target resulted in a positive
alpha from a Fama–French 3-factor (FFTF) model over a 3-year measurement period, and
for the same period book-to-market ratio had a negative influence on alpha. Francoeur
(2006) has evaluated the long-term financial performance of acquiring firms in cross-border
M&As of Canadian firms using a control-firm approach in event time and FFTF in calendar
time. He has found that Canadian firms carrying out cross-border M&As managed to
generate higher than market returns by leveraging R&D and intangibles. This is in line
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with the findings of Doukas and Lang (2003) that Tobin’s Q positively influences acquirers’
long-term buy and hold abnormal returns (BHAR). Lin et al. (2006) posited that a firm’s
commercialization orientation, rather than R&D effort, contribution to firm performance.

We have proposed that an acquirer’s healthy operating performance results in positive
financial performance post-acquisition, and that extends to long-term market performance.
In addition, we argue for the presence of an agency effect in acquisition decisions and posit
that large deals result in erosion of long-term market value of the acquirer. Therefore,

Hypothesis 7. Acquiring firms with strong operational performance produce positive long-term
market performance.

Hypothesis 8. Large deals, measured through relative deal size, produce negative long-term market
performance.

Hypothesis 9. Acquiring firms with higher intangible assets produce positive long-term market
performance.

2.5. Innovation Measures

Limited empirical work has been carried out on the effect of acquisitions on long-term
innovation performance of the acquirer post-acquisition. Cloodt et al. (2006) have found
that non-technological M&As show a negative impact on the acquirer’s post-acquisition
innovation performance. However, one of the primary motives of a technology acquirer
would be enhancement of innovative capability of the firm. We argue that post-acquisition,
the acquirer will be in a better position to combine and leverage its own innovative
capabilities with those of the target. Therefore,

Hypothesis 10. The acquirer’s technology investments and other intangible assets result in positive
long-term innovation performance.

Hypothesis 11. Acquirer–target relatedness results in positive long-term innovation performance.

3. Methodology
3.1. Applying SEM for M&A Performance Modeling

The structural equation modeling approach has been chosen to estimate influence
of firm-level factors and transaction parameters on post-acquisition performance, using
AMOSTM 18, software that uses a variance–covariance matrix for estimation. The causal
modeling procedure of SEM is appropriate to test the hypothesized model as it considers
multiple path coefficients simultaneously. This allows analysis of direct, indirect and spuri-
ous relationships among variables simultaneously and estimation of individual weightings
of each observed variable in the context of the theoretical model. The process also takes care
of measurement errors, inter-construct residual error, reciprocal causation, simultaneity
and interdependence (Capron et al. 2001).

A SEM typically consists of an inner structural model and outer measurement model
(Capron 1999). The form of the inner structural model is:

η = β·η + T·ξ + ζ

where η is a vector of latent endogenous variables of size (p × 1), ξ is a vector of latent
exogenous variables of size (q × 1), β is a matrix of endogenous variable coefficients of
size (p × p), T is a matrix of exogenous variable coefficients of size (p × q) and ζ is a vector
of residuals of size (p × 1). The form of the outer measurement model for m number of
endogenous variables represented by y is given by:

y = Λy·η + ε
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where y is a vector of endogenous indicators of size (m × 1), Λy is a matrix of regression
coefficients of η on y of size (m × p), and ε is a vector of measurement error for indicators
of endogenous variables of size (m × 1).

The form of the outer measurement model for n number of exogenous variables
represented by x is given by:

x = Λx·ξ + δ

where x is a vector of exogenous indicators of size (n × 1), Λx is a matrix of regression
coefficients of ξ on x of size (n × q), and δ is a vector of measurement error for indicators
of exogenous variables of size (n × 1).

In the model construct, we do away with exogenous latent variables and we model
firm-specific factors and transaction characteristics (i.e., exogenous measurement variables)
directly with four endogenous latent variables, each representing a type of performance
measure, and these four latent variables in turn map on to one or more endogenous mea-
surement variables. We estimate the causal model using the “full information maximum
likelihood” procedure, an efficient estimator when there is missing data (Capron 1999).

The goodness-of-fit of the model is assessed using absolute, relative and comparative
fit indices. The absolute fit chi-square is derived from the fit of the obtained and implied
covariance matrix and the maximum likelihood (ML) minimization function. However, as
it is affected by sample size, model size, distribution of variables and omitted variables,
it is not an effective measure of fit. The relative fit includes the relative chi-square, i.e.,
the chi-square scaled down by degrees of freedom. A value of 3.0 or less for the relative
chi-square is treated as a good fit. The comparative fit index (CFI) compares the chi-square
of the tested model with independence or a null model and a value of 0.9 is treated as a
good fit. Root mean square error of approximation (RMSEA) is another index based on
non-centrality where a model chi-square is tested against a non-central chi-square and a
value less than 0.7 indicates good fit.

3.2. Variables

The variables for the empirical test are listed in Table 1 along with associated defi-
nitions. The four endogenous latent variables, i.e., long-term financial performance and
long-term innovation performance, long-term market performance and short-term mar-
ket performance, map on to one or more indicators of performance. Long-term financial
performance is represented by three variables: proportional changes in ROS, ROA and
ROCE over two years. Long-term innovation performance is measured through changes in
patent stock over two years weighted by size of the firm. Long-term market performance
is evaluated through the FFTF alpha over a period of 24 months while short-term market
performance is calculated through the 21-day cumulative average abnormal return around
announcement time.

Researchers have used a time lag from one year to six years to evaluate the effect of
M&A (Hagedoorn and Duysters 2002). While too short a lag may not demonstrate any
impact of acquisition, a longer lag confounds the effects of several events on performance
measures, especially in a dynamic industry like the technology sector. Therefore, we studied
performance measures after two years from the date of acquisition announcement, except
for short-term market performance that was studied from −20 days to +1 day around the
date of announcement (Capron and Pistre 2002). Event studies have been carried out with
different ranges, as information on M&A reaches the market before actual announcements,
and it is reasonable to believe that market reaction associated with announcements should
be studied much in advance and should not continue for long after announcements. The
following sections explain calculation of the FFTF alpha and cumulative abnormal returns.
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Table 1. Variable definitions and data sources.

Variable Category Variable Name * Explanation/Calculation/Values Data Source

Latent Endogenous Long-term market perf. Long-term performance on stock
market NA

Endogenous Indicator FFTF alpha (FY-FY+2) Alpha from FF-TFPM over 2 years
(see calculation for FFTF-Alpha)

CMIE Prowess, RBI
Publications

Latent Endogenous Short-term market perf. Short-term performance in stock
market NA

Endogenous Indicator Cumulative abnormal returns
(short-term)

Short-term cumulative abnormal
return over period −20 days to +1
day (see calculation for CAR)

CMIE Prowess

Latent Endogenous Long-term financial perf. Long-term performance of financial
ratios NA

Endogenous Indicator Change in ROA (FY-FY+2) Change in return on assets over 2
years CMIE Prowess

Endogenous Indicator Change in ROS (FY-FY+2) Change in return on sales over 2 years CMIE Prowess

Endogenous Indicator Change in ROCE (FY-FY+2) Change in return on capital employed
over 2 years CMIE Prowess

Latent Endogenous Long-term innovation perf. Long-term performance on
innovation NA

Endogenous Indicator R&D effectiveness (FY+2)
R&D effectiveness = patent stock after
2 years of acquisition weighted by
size (sales volume)

Worldwide patent database of
European Patent Office, CMIE
Prowess

Exogenous Indicator Q ratio (FY)
Proxy for Tobin’s Q = market value of
equity plus the book value of debt
divided by the book value of assets

CMIE Prowess

Exogenous Indicator R&D intensity (FY) R&D intensity = R&D expense/total
sales CMIE Prowess

Exogenous Indicator Log of total assets (FY) Acquirer size = log (total assets in
million rupees from balance sheet) CMIE Prowess

Exogenous Indicator Cash flow/share (FY)
Cash flow = net cash inflow for cash
flow statement/number of shares
outstanding

CMIE Prowess

Exogenous Indicator Total debt/total equity (FY) Leverage = total debt divided by
shareholder equity CMIE Prowess

Exogenous Indicator Book to market ratio (FY) Book to market ratio = book value
divided by market cap CMIE Prowess

Exogenous Indicator Acquirer–target compatibility
Mapped on a scale of 0–1 based on
relatedness between acquirer and
target by their core area of operation

CMIE Prowess and EMIS

Exogenous Indicator Relative deal size Purchase price divided by market cap
of acquirer at the time of purchase CMIE Prowess and EMIS

Exogenous Indicator Stake scale Mapped on a scale of 0–1 based on
acquired stake CMIE Prowess and EMIS

* FY: Year of acquisition, FY-FY+2: Change over two years, FY+2: 2 years post-acquisition, FY-FY+2: Monthly calculation from acquisition
announcement for 2 years.

3.3. Calculation of FFTF Alpha

The Fama–French three-factor model is expressed as follows:

Rat − Rft = α + β·(Rmt − Rft) + s·SMBt + h·HMLt + εi
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where Rat is the average monthly return of the acquiring firm’s stock, Rft is the monthly
risk-free return on the stock market and Rmt is the monthly return of the value-weighted
market index. SMBt is the difference between the value-weighted return on small firms on
the stock market and value-weighted returns on large firms on the stock market. HMLt
is the difference of the value-weighted return on high book-to-market firms on the stock
market and the value-weighted return on low book-to-market firms on the stock market.
Coefficients β, s and h are regression parameters while ε is the error term.

From the month of acquisition announcement, for each month over a period of
24 months, the following were tabulated:

• Rat: Monthly stock return
• Rft: Risk-free return for the month from Reserve Bank of India (RBI) published data
• Rmt: Average market return for the month
• SMBt: Difference in return of small firms’ stock and big firms’ stock on BSE
• HMLt: Difference in return of high-book value firms’ stock and low book value firms’

stock on BSE.

These series of data were put to a regression test and α was estimated for the firms for
this period. This was done for each transaction in the dataset for all the companies listed
on the stock exchange.

3.4. Calculation of Cumulative Abnormal Returns (CAR)

CAR is the abnormal return for acquirer stock around the announcement date of
acquisition. The market model of stock return can be expressed as:

Rit = αi + βi·Rmt

where Rit is the daily return for acquirer firm i on day t; αi is the alpha, a measure of excess
return of the acquirer firm i’s stock; βi is the beta of the acquirer firm i, i.e., a coefficient
that can measure the volatility of firm i’s stock compared to the systematic risk of the entire
market; Rmt is the return on the market portfolio on day t.

The OLS regression procedure was used to estimate the parameters for α and β, α̂ and
β̂ respectively. The daily abnormal return was calculated for 3 weeks of data, from 20 days
prior to announcement to one day after the event date through the following equation:

ARit = Rit − α̂− β̂Rmt for t = −20 to + 1

Finally: the cumulative abnormal return for the acquiring firm i was calculated as:

CARt = ∑t=1
t=−20 ARit

The exogenous variables in the model are of two types: firm operational indicators
and M&A transaction characteristics. To test Hypotheses H1 and H7, we used firm level
operational variables, log of total a(representing acquirer size), cash flow/share, total
debt/total equity and book-to-market ratio as reported for the acquirer in the year of
acquisition. To test Hypotheses H2–H6 we used M&A transaction-specific variables,
acquirer–target compatibility, relative deal size and stake scale. To test Hypotheses H6 and
H9–H11 we used acquirers’ intangible assets and R&D-related variables: Tobin’s Q and
R&D intensity.

3.5. Data Sample

Firms were selected based on industry classification codes. Indian firms categorized
under codes of 334 (i.e., computer and electronic manufacturing), 51 (i.e., information
including IT, telecoms and media) and 54 (i.e., professional, scientific and technical services)
that had acquired one or more firms over a period of 13 financial years were identified
from the EuroMoney ISI Emerging Markets database (EMIS). For each of the 677 M&A
transactions, involving 372 acquiring firms, during this period firm-level data as well as
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stock market performance data were extracted from the PROWESS database, which is
published by the Centre for Monitoring the Indian Economy (CMIE). Thus, the resulting
dataset contained 677 data rows and the columns pertaining to all the base data items, and
derived variables from the base data. Derived variables that included 21-day CAR and
24 months’ FFTF alpha values were calculated from this data. The market benchmark index
used here was the Bombay Stock Exchange’s SENSEX. For certain transactions we did not
have a complete set of information; however, these records were retained for analysis.

4. Findings and Discussion

The descriptive statistics pertaining to exogenous and endogenous indicators corre-
sponding to 677 deals involving 3 acquirers over the period of 13 years are presented in
Table 2.

Table 2. Descriptive statistics.

Variable Name Unit N Minimum Maximum Mean Std.
Deviation

FFTF alpha
(FY-FY+2) Number 658 −3.607 7.762 −0.478 1.084

Cumulative
Abnormal Returns

(Short-Term)
% 677 −92.956 116.243 0.837 20.298

Change in ROA
(FY-FY+2) % 530 −1.099 2.241 −0.004 0.200

Change in ROS
(FY-FY+2) % 519 −116.069 728.492 0.774 32.764

Change in ROCE
(FY-FY+2) % 512 −1.347 2.059 −0.021 0.255

R&D Effectiveness
(FY+2) Ratio 580 0.000 2.344 0.105 0.314

Q Ratio (FY) Ratio 391 1.031 98.162 3.830 7.449

R&D Intensity
(FY) Ratio 137 0.000 0.185 0.029 0.038

Log of Total
Assets (FY) Number 590 13.122 28.076 22.562 2.022

Cash Flow/Share
(FY)

Indian
Rupee 536 −265.153 1508.000 9.661 95.457

Total Debt/Total
Equity (FY) Ratio 590 0.000 34.690 0.753 2.086

Book to Market
Ratio (FY) Ratio 391 −0.202 17.648 0.766 1.400

Acquirer Target
Compatibility

Range
[0–1] 677 0.200 1.000 0.396 0.301

Relative Deal Size Number 159 0.000 9.009 0.258 1.116

Stake Scale Range
[0–1] 677 0.200 1.000 0.662 0.272

SEM analysis was conducted on data from 677 M&A activities with the AMOS™
18 statistical package. Circles represent latent variables and rectangles represent mea-
sure variables. The standardized coefficients and corresponding significance are shown
in Table 3.
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Figure 1. Standardized path diagram of M&A performance model.

Table 3. Unstandardized and standardized coefficients, and significance levels for the model in
Figure 1 (standard errors in parenthesis; N = 677).

Parameter Estimate Unstandardized Standardized p-Value

Long-Term Fin.
Perf. ← Book to Market

Ratio (FY) −0.010 (0.036) −0.014 0.783

Long-Term Fin.
Perf. ← Log of Total Assets

(FY) −0.036 (0.023) −0.072 0.112

Long-Term Fin.
Perf. ← Total Debt/Total

Equity (FY) 0.043 (0.021) 0.087 0.044 *

Long-Term Fin.
Perf. ← Stake Scale −0.608 (0.238) −0.162 0.011 **
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Table 3. Cont.

Parameter Estimate Unstandardized Standardized p-Value

Long-Term Fin.
Perf. ← Relative Deal Size −0.091 (0.095) −0.105 0.334

Long-Term Fin.
Perf. ← Cash Flow/Share

(FY) 0.000 (0.000) 0.014 0.750

Long-Term
Innovation Perf. ← Acquirer– Target

Compatibility 0.073 (0.147) 0.020 0.621

Long-Term
Innovation Perf. ← R&D Intensity (FY) −6.295 (1.733) −0.210 ***

Long-Term
Innovation Perf. ← Q Ratio (FY) 0.155 (0.024) 0.374 ***

Short-Term
Market Perf. ← Stake Scale 0.252 (0.202) 0.068 0.213

Short-Term
Market Perf. ← Relative Deal Size 0.123 (0.073) 0.142 0.092

Short-Term
Market Perf ← Acquirer Target

Compatibility 0.099 (0.129) 0.030 0.441

Short-Term
Market Perf. ← Q Ratio (FY) 0.009 (0.017) 0.023 0.606

Long-Term
Market Perf. ← Book to Market

Ratio (FY) 0.097 (0.040) 0.129 0.015 **

Long-Term
Market Perf. ← Q Ratio (FY) −0.076 (0.023) −0.188 ***

Long-Term
Market Perf. ← Total Debt/Total

Equity (FY) 0.040 (0.021) 0.078 0.055

Long-Term
Market Perf ← Cash Flow/Share

(FY) 0.000 (0.000) 0.027 0.501

Long-Term
Market Perf ← Log of Total Assets

(FY) −0.078 (0.023) −0.148 ***

Long-Term
Market Perf. ← Relative Deal Size 0.001 (0.057) 0.002 0.980

FFTF Alpha
(FY-FY+2) ← Long-Term Market

Perf 1.018 (0.030) 1.000 ***

Cumulative
Abnormal

Returns
(Short-Term)

← Short-term Market
Perf. 20.093 (0.574) 1.000 ***

Change in ROA
(FY-FY+2) ← Long-Term Fin. Perf. 0.196 (0.012) 0.989 ***

Change in ROS
(FY-FY+2) ← Long-Term Fin. Perf. 1.000 (NA) 0.207 NA

Change in ROCE
(FY-FY+2) ← Long-Term Fin. Perf. 0.217 (0.014) 0.868 ***

R&D
Effectiveness

(FY+2)
← Long-Term

Innovation Perf. 0.502 (0.016) 1.000 ***

Note: N = 677, χ2(77) = 204.023, p < 0.001, CMIN/DF = 2.650, CFI = 0.875, RMSEA = 0.049; *** Significant at 99%
level, ** Significant at 95% level, * Significant at 90% level.
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The path diagram is shown in Figure 1. We evaluated the assumptions of multivariate
normality and linearity. Maximum likelihood parameter estimation was chosen because
the data were distributed close to normal. The hypothesized model appeared to be a good
fit to the data. The relative chi-square (CMIN/DF) was 2.650, CFI was 0.875; TLI was 0.805;
and the RMSEA was 0.049. Post hoc modifications were not conducted because of the good
fit of the data to the model.

4.1. Explaining Long-Term Financial Performance

We found no support for hypothesis H1, partial support for hypothesis H2 and no
support for hypothesis H3. Long-term financial performance of acquirers was positively
influenced by only by total debt/total equity and stake scale, while other variables did not
appear to have significant impact.

Among all operational factors, highly leveraged acquirers produced better long-term
financial performance measured through proportional changes in ROS, ROA and ROCE.
While this deviated from some of the earlier findings, it reinforces the fact that acquirers
with easy access to cash tended to produce inferior results. This also deviated from some
of the earlier findings that a high debt–equity ratio negatively influences profitability of
the acquirer (Markides 1995; Simerly and Li 2000). However, the findings here can be
explained in the context of Jensen’s FCF hypothesis. A large proportion of acquisitions
in emerging markets are cash deals and in cash-dominated M&A transactions, acquirers
with easy access to cash tend to produce inferior results. Our results align with some of the
earlier results that indicate that in cases of cash-based acquisitions, excess liquidity of the
acquirer can exacerbate the free-cash flow problem and lead to worse managerial decisions
(Harford 1999).

While relative deal size and acquirer–target compatibility do not seem to have signifi-
cant influence on long-term financial performance, what makes a significant difference is
the acquirer’s stake in the target. A higher stake potentially results in better control and
integration post-acquisition and that probably helps the acquirer to make best use of the
target’s resources, resulting into superior financial performance in the long run.

4.2. Explaining Market Performance

We did not find support for Hypotheses H4–H6. In our model, short-term market
performance did not demonstrate any association with the exogenous variables. This is in
contrast with several earlier studies that have found a strong relationship between deal
size and acquirer–target relatedness and market reaction to the acquisition announcement
(e.g., Seth et al. 2002; Lien and Klein 2006). Inconsistent market reaction at announcement
time can be explained by the possible presence of other unknown influencers. Valuation of
the target plays an important role in market reaction during the announcement time.

Contrary to the findings of Doukas and Lang (2003), we did not find any influence
of intangibility measured by Tobin’s Q on short-term market performance. As value-
maximizing firms (high Q firms) are not perceived to engage in expansions perceived to
create shareholder value, one would expect either presence of hubris and agency effect
in these acquisitions or presence of another influence that impacts short-term market
performance.

However, looking at long-term market performance, we found partial support for
hypothesis H7 and no support for Hypotheses H8 and H9: acquirers with high intangible
assets deliver significantly lesser long-term market returns, again contradicting the concept
that firms with a high Q ratio tend to maximize the benefits of their intangible assets. We
also note that larger acquirers produced lesser long-term market gains that suggest that
relatively smaller acquirers are able to demonstrate value of acquisitions better to their
shareholders. Firms with a higher book value and higher leverage demonstrated better
long-term market performance in this study, contradicting André et al. (2004).
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4.3. Explaining Long-Term Innovation Performance

In line with the findings of Cloodt et al. (2006), we found strong support for hypothesis
H10 but not for hypothesis H11. Both the R&D intensity of the acquirer and the acquirer’s
Q ratio had a strong positive relationship with long-term innovation performance. This
suggests effective technological integration post-acquisition, i.e., acquirers were able to
leverage their R&D investment and other intangible assets effectively in conjunction with
their targets’ products and services. However, if acquirer–target relatedness shows no
influence on acquirer’s post-acquisition innovation performance, it weakens the argument
that relatedness improves complementary asset leverage and dynamic complementarities
(Lien and Klein 2006), and this requires further investigation.

5. Conclusions and Directions for Future Research

This study constructed an M&A performance model for the acquirer based on the con-
cepts of firm performance and implications of M&A transactions for the acquirer. Though
firm performance is a widely researched area, past works have been moderated by oppor-
tunities and constraints: objectives of individual researchers, perceptions of what is firm
performance and availability of data (or lack of it) have played important roles in empiri-
cal research in this area. As M&A performance cannot be measured through one single
construct that encompasses all aspects of a firm’s performance following an acquisition,
we have introduced multiple measures and identified independent variables that could
influence these outcomes. The independent variables either were firm-level operating
factors at the time of acquisition or related to characteristics of acquisition transactions. A
structural equation model was adopted primarily because it allows modeling of several
dependent and independent variables together in a single structure.

The hypotheses were based on analysis of past research and observations on focal in-
dustry segments. We found that long-term financial performance was positively influenced
by leverage and negatively influenced by the acquirer’s stake ratio, suggesting presence of
an agency effect. Long-term market performance was positively influenced by book value
of the firm and negatively influenced by the presence of intangible assets and acquirer
size, suggesting that acquirers, specifically large acquirers, are not able to demonstrate
value creation over a longer period through their intangible assets. We did not find any
influencing factor for short-term market performance, indicating the possible presence
of other factors not considered in this study. On the other hand, long-term innovation
performance showed a strong positive relationship with acquirers’ R&D intensity and
intangible assets, suggesting that acquirers are able to leverage their intangible assets
toward innovative results post-acquisition.

The model developed in this paper does have a few limitations. First, external valida-
tion with a new M&A and firm performance dataset is necessary to accept the predictive
capability of the model. Second, the model utilized deal variables, such as acquisition stake
ratio as a linear scale variable, whereas some researchers have demonstrated a non-linear
effect of the acquisition stake ratio (Faccio and Masulis 2005). Such non-linear effects could
not be implemented in structural equation modeling.

Our M&A performance model can be enhanced by including other firm-level factors,
which were considered in different performance studies in India and China. In this paper
we did not study the role of business groups in the acquisition performance of Indian
companies. Past empirical studies have demonstrated that affiliation with large business
groups provides Indian firms with better access to capital for investments, and thus acts
as an antecedent for acquisitive behavior (Lensink et al. 2003). Especially in absence
of efficient capital markets, firms affiliated to business groups in emerging economies
rely on internal capital markets within their respective business groups when it comes
to pursuing M&A activities (Kim and Song 2017). However, considering the prevalence
of business groups in India and other emerging markets, it may be important to study
how affiliation to business groups influences the outcomes of such acquisitions and offers
opportunities to extend the model discussed in this paper. Another future direction lies
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in the role of quality of due diligence and past acquisition experience in realizing value
from acquisitions. Based on a meta-analysis of a large number of M&A research papers
on acquisitions in China, Zhu and Zhu (2016) posited that due diligence is particularly
important for Chinese firms to gain value from domestic and cross-border M&As. Chinese
firms, which often lack acquisition and internationalization experience, need to be more
careful in target selection because potential targets have incentives to hide negative infor-
mation and exaggerate positive aspects to increase selling prices. They also observed that
government ownership/political advantage of Chinese acquirers is positively related to
the performance of Chinese firms’ domestic M&As, and this positive relationship becomes
weaker as institutional transition/development in China continues. On the other hand,
government ownership/political advantage of Chinese acquirers is negatively related
to the performance of Chinese firms’ cross-border M&As, and this negative relationship
becomes weaker or turns to be positive as institutional transition/development in China
continues. Therefore, an enhanced performance model that includes these factors would
further our knowledge of M&A performance among emerging market firms. This work
can also be further extended to consider target firms’ operating characteristics and develop
a more holistic, predictive performance model.

Summarizing, this paper has tried to answer one of the fundamental questions in
M&A research—how do M&As create value? While a few M&A performance studies have
been conducted on emerging market firms in the past using multivariate regression, the
structural equation model developed here is unique as it considers simultaneous analysis
of direct and indirect relationships among the independent and dependent variables,
providing a robust insight on antecedents of post-acquisition firm performance, measured
from multiple dimensions. Practitioners will find the results useful for decisions on
acquisition targets as the results provide insights on how firm-level factors and transaction
characteristics moderate various dimensions of firm performance over the short term as
well as the long term.
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