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ABSTRACT
To compensate for the potential steep revenue loss due to expiring patents, mergers and
acquisitions (M&As) have been identified as a possible business strategy to replenish the
acquiror’s product pipeline in the pharmaceutical industry (Marco & Rausser, 2008).
However, evidence of the impact of M&As on pharmaceutical companies’ financial
outcomes has been inconsistent. The purpose of this quantitative study with one-group
pretest-posttest design was to assess the financial outcomes (solvency, liquidity,
profitability) of M&As by comparing each acquiring company’s financial ratios (debt-toequity ratio, quick ratio, operating margin) before and after an M&A. The secondary
financial data of the study companies were obtained from the publicly available annual
reports in the Securities and Exchange Commission public database of filings (SEC,
2020). A convenient sample of twelve highest-value pharmaceutical M&As that were
pursued by United States (U.S.) acquirers between 2000 and 2017 was selected. The
study analysis was conducted in two steps. First, a descriptive case-by-case analysis was
conducted to compare the percentage change in each financial ratio before and after the
M&As. Then the group average of each financial ratio for the 12 selected M&As was
compared between the pre- and post-M&A group. The statistical differences between the
pre- and post-M&A average ratios of the sample were tested using paired sample t-tests.
The results showed that the debt-to-equity ratio increased and the quick ratio decreased
after the M&As. But the changes were not statistically significant. The operating margin
of the sample decreased significantly after the M&As. Most companies experienced a
transition where the operating margin decreased immediately after the M&As due to the
expanded operating costs, and rebounded in the second year following the M&As.
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However, companies such as Johnson and Johnson appeared to be able to contain the
operating costs after the M&As; thus, increased the operating margin immediately after
the M&As. The results of this study provided data-informed evidence for economists,
marketing personnel, and other professionals who are interested in the pharmaceutical
industry on the financial viability of pharmaceutical M&As as a potential remedy for
expiring patents.
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CHAPTER 1: INTRODUCTION TO THE STUDY
The pharmaceutical industry has seen increases in both the number and the value
of mergers and acquisitions (M&As) since 2000. The Institute for Mergers, Acquisitions
and Alliances or IMAA (2020) reported that the average number of pharmaceutical
M&As quadrupled from 195 deals per year between 1985 and 1999 to 834 deals per year
between 2000 and 2019. Meanwhile, the average total value of pharmaceutical M&As
surged from $37 billion per year between 1985 and 1999 to $166 billion per year between
2000 and 2019 (IMAA, 2020).
Despite the increase in the number and value of pharmaceutical M&As, evidence
of the impact of M&As on pharmaceutical companies’ financial outcomes has been
inconsistent. First, financial performance has been measured inconsistently using various
financial ratios (Sanderson, 2016). Second, previous studies did not provide consistent
empirical evidence as to whether pharmaceutical M&As lead to positive financial
outcomes for the acquiring companies. In addition to the inconsistencies, evidence of the
financial impact of pharmaceutical M&As among companies in the United States (U.S.)
is scarce, although the U.S. is the single largest market for the global pharmaceutical
industry according to the European Federation of Pharmaceutical Industries and
Associations or EFPIA (2020). To better understand pharmaceutical M&As, this study
assessed the financial impact that M&As have had on the acquiring companies using a
one-group pretest-posttest design. Due to the increases in both the number and the value
of M&As since 2000 and the significance of the U.S. pharmaceutical industry, M&As
that occurred after the turn of the century with an acquiring company headquartered in
the U.S. were of interest.
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In this chapter, an introduction of the overall problem, the study purpose, and a
summary of the study methodology are presented. This chapter proceeds with an outline
of the background of pharmaceutical M&As, including the recent history of
pharmaceutical M&As, pharmaceutical patents, and patent cliff. The background section
is followed by an explanation of patent cliff, an introduction of two potential remedies for
patent cliff, and the key theories used in this study. The remainder of the chapter
summarizes the literature gap that has motivated this study, the research problem,
hypotheses, and the methodology. This chapter is followed by Chapter 2 that details the
literature review, Chapter 3 that outlines the methodology of the study, Chapter 4 that
presents the results of the study, and Chapter 5 that includes a discussion of the study
results and conclusions.
Study Background/Foundation
The U.S. pharmaceutical industry has a significant role in the global
pharmaceutical market as well as the U.S. economy. Worldwide, the U.S. is the largest
single market in the pharmaceutical industry, accounting for approximately 40% of the
global revenue (EFPIA, 2020). Many of the top global pharmaceutical companies are
from the U.S. In 2019, six out of the 10 pharmaceutical companies with the highest
revenues in the world were from the U.S. (Barton, 2020). In the U.S., the Department of
Commerce (DOC) estimated that the pharmaceutical industry contributed 4% to the
national gross domestic product (GDP) and employed four million people in 2019
(SelectUSA, 2020). Given the scale and scope of the U.S. pharmaceutical industry, it is
important to understand the financial impact of M&As due to the significance of the U.S.
pharmaceutical industry on the U.S. economy and the global market.
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Figure 1
Numbers and Values of M&As in Pharmaceutical Industry from 2000 to 2019

Abbreviation. M&A, merger and acquisition.
Note. The chart was produced by the author using data obtained from the Institute for Mergers,
Acquisitions and Alliances (IMAA, 2020).

Recent History of M&As in the Pharmaceutical Industry
The pharmaceutical industry experienced significant increases in both the number
and the value of M&A deals since the year 2000 (IMAA, 2020). In Figure 1, the two
solid lines show the number and the value of pharmaceutical M&As by year from 2000 to
2019. The two dashed lines show the trend of changes in the number and the value of
pharmaceutical M&As from 2000 to 2019. As shown, the number of deals (top line with
3

square markers) increased from 437 in 2000 to 1,253 in 2019. Meanwhile, the annual
total value of pharmaceutical M&As (bottom line with triangle markers) increased from
$113.8 billion in 2000 to a record high of $348.0 billion in 2019. The overall trend of
changes in the number and the value of pharmaceutical M&As almost paralleled (top and
bottom dashed lines).
The motivations for pharmaceutical M&As have shifted over time. Before the
mid-2000s, M&As were largely driven by the rationale of achieving economies of scale
and scope (Gautam & Pan, 2016). As a result, a push for the “bigger is better” model
resulted in the marriages of some of the largest pharmaceutical companies across the
globe (Gautam & Pan, 2016). In contrast, since the mid-2000s, big pharmaceutical
companies have started to embrace a “leaner and focused” model by divesting non-core
assets and focusing on their areas of strengths (Gautam & Pan, 2016). As a result, M&As
after the mid-2000s were largely driven by a strategic rationale to build complementary
capabilities rather than a desire to become giants in the industry.
Pharmaceutical Patents and Patented Drugs
Pharmaceutical patents are linked to drug prices and corporate profits for
pharmaceutical companies. A patent is an intellectual property that provides the owner
the legal monopoly right to exclude competitors for a defined time period (Van Norman
& Eisenkot, 2017). In the pharmaceutical industry, the drug patent system was created to
reward companies for innovation (Gurgula, 2020). From the financial perspective, drug
patents and the associated exclusive rights enable pharmaceutical companies holding the
patents to charge higher-than-competitive prices. Thus, drug patents provide
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pharmaceutical companies the opportunity to recoup their substantial investments in
research and development (R&D) during the lifetime of the patents.
In the U.S., drugs protected by patents account for approximately 10% of the total
volume of prescriptions every year, while these drugs make up nearly 80% of the annual
revenues for pharmaceutical companies that own the patents, according to the
pharmaceutical consulting company IQVIA (2019). The financial profits from patented
drugs create an incentive for pharmaceutical companies to seek patent authorization from
the United States Patent and Trademark Office or USPTO (Gurgula, 2020). Once a patent
is approved in the U.S. by the Food and Drug Administration (FDA), the drug retains
market exclusivity for 20 years from the date of filing (Pensabene & Gregory, 2013).
However, the effective patent life, from the time that a patent is approved and sold
on market to the time that the patent expires, is much shorter because companies usually
start to file the application long before the drug efficacy and safety are established
(Gurgula, 2020). As shown in Figure 2 that depicts the process from drug development to
the end of the patent life, a drug patent is effective from Year 0 though Year 20. Year 0
indicates the time that a pharmaceutical company files the patent application for a drug.
In the pharmaceutical industry, companies usually start to file the patent application for a
drug years before the clinical trials finish (DiMasi et al., 2016). In addition, the regulatory
approval process can also take up to two years in the U.S. (DiMasi et al., 2016).
Therefore, the effective patent lifetime (i.e., the time between regulatory approval and
patent expiration) is usually shorter than 20 years. The short effective patent life further
motivates companies holding the drug patents to charge high prices to make as much
profit as possible in a limited time.
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Figure 2
Process of Drug Development, Regulatory Approval, and Patent Life

Abbreviation. R&D, research and development.
Note. The figure was produced by the author using information from DiMasi et al. (2016).

Patent Cliff
A patent cliff is referred to as the potential drastic reduction in revenue when a
patent expires (Calo-Fernández & Martínez-Hurtado, 2012). At the time of patent
expiration, the patent protection is removed and competitors are allowed to bring to
market the generic versions of the original patented drug (Pensabene & Gregory, 2013).
A generic drug is defined by the FDA as a drug that is equivalent to a patented drug in
terms of efficacy, safety, usage, and route of administration (e.g., intravenous, oral)
(FDA, 2018b). Because generic drugs typically have much lower prices than their patent
counterparts (FDA, 2018b), the pharmaceutical company that owns the patent may face a
drastic reduction in revenue when a patent expires. Given that 80% of annual revenues
are from patented drugs (IQVIA, 2019), the financial impact of a patent cliff on
pharmaceutical companies could be significant. Pharmaceutical companies, therefore,
must search for remedies to survive the financial impact of a patent cliff.
6

Potential Remedies for Patent Cliff
Responding to the patent cliff is pivotal to the success of pharmaceutical
companies. To mitigate the financial impact of a patent cliff, a pharmaceutical company
must be prepared with a strong patent base. A strong patent base means that a company
should have a diversified product pipeline that can provide alternative revenue streams
when one patent expires (Calo-Fernández & Martínez-Hurtado, 2012; Song & Han,
2016). To build up a strong patent base, a pharmaceutical company can either invent new
drugs through internal R&D (DiMasi et al., 2016) or obtain existing patents from other
companies through M&As (Song & Han, 2016). Both R&D and M&A are possible
strategies that pharmaceutical companies can pursue to replenish their product pipelines
and thus reduce the financial impact of a patent cliff.
R&D as a Potential Remedy
New drugs are discovered and developed through R&D efforts. Developing new
drugs through R&D has always been adopted by pharmaceutical companies to expand
their product pipelines (Schuhmacher et al., 2016). According to the pharmaceutical
market data analysis company Evaluate, from 2010 to 2019, the global pharmaceutical
industry has seen a 40% increase in the total spending on pharmaceutical R&D (Evaluate,
2019). For each pharmaceutical company, R&D is associated with high costs, long
timeframe, and high risks. It takes an average of $2.6 billion and often more than 10
years to bring a drug from the initial discovery to the marketplace (DiMasi et al., 2016).
In comparison to the high costs and long timeframe, the success rate of R&D ranges from
as low as 3.4% for cancer drugs to approximately 33% for vaccines (Wong et al., 2019).
The high costs, long timeframe, and high risks associated with pharmaceutical R&D and
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regulatory approval are increasingly challenging pharmaceutical companies to keep
bringing new drugs to the market before the patent expiration of a current product. To
ensure the profitability and steady revenue streams, pharmaceutical companies must
explore strategies other than R&D to compensate for the potential financial impact of a
patent cliff.
M&A as a Potential Remedy
M&As represent an investment strategy prompted by the problems that
pharmaceutical companies encounter when losing the patents on their top-selling drugs
(Song & Han, 2016). Due to the short effective patent lifetime and the long process of
R&D and the regulatory approval, pharmaceutical companies are increasingly confronted
with the challenges of insufficient time to recoup the rising upfront costs and to achieve a
positive return on their investment (Song & Han, 2016). Obtaining existing patents
through M&As enables the acquiring company to quickly expand its patent base while
bypassing the lengthy, expensive, and risky R&D and patent approval process (Song &
Han, 2016). The key advantage of M&A over R&D is therefore to outpace a patent cliff
and the revenues being eroded. As a result, M&As have become increasingly popular in
the pharmaceutical industry as an alternative to R&D to mitigate the financial impact of a
patent cliff (IMAA, 2020).
Key Theories
Pharmaceutical companies undertake M&As with different motives that are
justified by various theories. Trautwein (1990) summarized the theories explaining M&A
motives into several categories, while the efficiency theory and the monopoly theory
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were the most prominent. Consequently, this study will incorporate the two most
prominent theories, the efficiency theory and the monopoly theory.
Efficiency Theory
According to the efficiency theory, M&As are planned and executed to achieve
synergies that either reduce costs or increase revenues (Trautwein, 1990). That is, M&As
will benefit the acquiring companies through increased efficiency as a result of cost
savings and/or revenue enhancements (Singh, 2017). An increased revenue may be
achieved by expanding market share or diversifying the acquiring company’s product
pipeline after an M&A (Hellgren et al., 2011). Reduced costs may be achieved by
reducing redundant operating costs after an M&A (Singh, 2017). For an M&A to be
financially successful, the acquiring company should improve the efficiency through both
revenue and cost (Wadhwa & Syamala, 2015).
Monopoly Theory
According to the monopoly theory, M&As are executed to achieve collusive
synergies through the reduction of supply, cross-subsidizing products, and deterring
potential entrants (Chatterjee, 1986; Trautwein, 1990). Collusive synergy arises from the
increased market power after an M&A (X. Hu et al., 2020). As motivated by the potential
to achieve collusive synergy, pharmaceutical companies pursue M&As with an intention
to increase drug prices, expand market share, or negotiate for lower prices with suppliers.
Challenges of the Study
There are three primary challenges in conducting the study to assess the financial
impact of pharmaceutical M&As. First, the use of financial ratios to assess the post-M&A
financial performance has been inconsistent in previous literature. Second, there has been
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an inconsistent use of a time window for impact evaluation. Third, the empirical evidence
on the financial impact of pharmaceutical M&As has been inconsistent. The following
section explains the three challenges and the solutions.
Challenge One: Measuring Financial Performance
There are many financial measurements that can be used to evaluate a company’s
financial performance. However, there is no consistent standard in the literature regarding
which measurement is the best for financial performance evaluation (Sanderson, 2016).
In fact, because a variety of financial measurements have been used to evaluate a
company’s financial performance from different aspects (e.g., solvency, liquidity,
profitability), evaluating the financial performance based on only one measurement may
provide a misleading depiction (Sanderson, 2016). Rather, various financial
measurements need to be considered to get a comprehensive picture of a company’s
financial health when evaluating a company’s financial performance (Sanderson, 2016).
For this study, three widely used financial ratios were assessed to compare a
company’s financial performance before and after an M&A: the debt-to-equity (D/E)
ratio, the quick ratio, and the operating margin (Myšková & Hájek, 2017; Sanderson,
2016). Each ratio measures a company’s financial performance from a different aspect,
namely solvency, liquidity, and profitability. Solvency, liquidity, and profitability are
among the most frequently used to gain an understanding of a company’s financial
performance (Myšková & Hájek, 2017; Sanderson, 2016). The three ratios (i.e., D/E
ratio, quick ratio, and operating margin) measure a company’s ability to manage and
control its resources that provide information for corporate managers and stakeholders to
make decisions (Myšková & Hájek, 2017; Sanderson, 2016). A financially healthy
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company should be solvent, profitable, and possess adequate liquidity (Sanderson, 2016).
A brief description of each financial ratio is presented below. A more detailed discussion
of the three financial ratios can be found in Chapter 2, Literature Review.
Solvency Ratios
Solvency refers to a company’s capacity to meet its long-term financial
commitments (Al Omari, 2020). The D/E ratio indicates a company’s total debt that is
used to finance the company’s assets, relative to the company’s total equity (Al Omari,
2020). The D/E ratio considers funding of all the assets including the recorded intangible
assets (e.g., patents) of a company (Al Omari, 2020). In the pharmaceutical industry, it
has been shown that intangible assets play a more significant role in firm valuation
compared to other industries (Gleason & Klock, 2003; Russell, 2016). Therefore, in this
study, the D/E ratio was used to measure solvency.
Liquidity Ratios
Liquidity refers to a company’s ability to pay short-term obligations (Khidmat &
Rehman, 2014). A company with adequate liquidity will have enough cash available to
pay its short-term debt (Khidmat & Rehman, 2014). In this study, the quick ratio was
used to measure liquidity. The quick ratio is calculated as the ratio of the difference
between current assets and inventories to current liabilities (Barot & Rao, 2020). The
quick ratio measures a company’s ability to meet its short-term obligations with its most
liquid assets and therefore excludes inventories from its current assets (Barot & Rao,
2020). Compared to other commonly used liquidity measurements, such as the current
ratio, the quick ratio includes only the most liquid assets and provides a more
conservative measurement of a company’s liquidity.
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Profitability Ratios
Profitability ratios are used to assess a company’s ability to generate profits
relative to its revenue, operating costs, assets, or equity over time (Al Omari, 2020). In
this study, the operating margin was used to measure profitability. The operating margin
is the percentage of sales left after covering the operating costs, calculated as the ratio of
operating income to revenue (A. A. A. A. Rahman, 2017). By accounting for both the
revenue and the operating costs in the calculation, the operating margin enables the test
of the efficiency theory that has been used to justify M&As.
Challenge Two: Selecting A Time Window for Evaluation
To examine the impact of M&As on pharmaceutical companies’ financial
performance, the changes in the acquiring companies’ financial ratios (i.e., D/E ratio,
quick ratio, and operating margin) in the two years after the M&As were assessed, as
compared to the two years before the M&As. There is a lack of consistency in the
literature regarding what is the best time window when evaluating the financial impact of
M&As in the pharmaceutical industry. The decision of using the two-year time window
was made based on the following justifications.
First, according to the Organization for Economic Cooperation and Development
(OECD) reference guide on pre-post evaluation of merger, it is necessary to strike a
balance between the time needed for the effects of M&As to manifest and the risk of new
M&As occurring and making the identification of the effects difficult (OECD, 2016).
Hence, a one-year time window would be too short for the effects of M&As to manifest.
In addition, a financial assessment based on one-year data is more likely to be biased due
to outliers (Adams et al., 2019). In contrast, the chances that the evaluation periods for
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two consecutive M&As overlap increase if a longer time window is chosen (OECD,
2016).
Second, the selection of the time window should depend on the nature of the
industry. In their methodology guidance for the European Commission for conducting the
pre-post assessment of M&As, Buccirossi et al. (p. 471) argued that “the timeframe
should be set to capture all the possible main effects [of the M&As], and overall, we
believe that a period of about three years from the merger should be covered in the
assessment, which could be reduced to two for very dynamic and innovative industry.”
(Buccirossi et al., 2008) As shown in the IMAA report (2020), the pharmaceutical
industry is very dynamic in terms of the frequent occurrence of M&As, especially among
large pharmaceutical companies. Therefore, a two-year evaluation time window (versus
three or more years) is justified for the assessment of pharmaceutical M&As to ensure
that the effect of a specific M&A is assessed independently from a consecutive M&A.
Third, the number of M&As that is qualified for the study depends on the length
of the time window for the pre-post evaluation. The longer the time window is, the
smaller the sample size will be. For example, 12 M&As were qualified for the analysis
between 2000 and 2017 using a two-year time window. The sample size would have
decreased to only six M&As if a three-year time window had been used due to the
narrower timeframe for data acquisition and the exclusion of M&As with a pre- or postM&A evaluation period that overlaps with another M&A. Therefore, a two-year time
window was used to ensure a sufficient sample size. A detailed power analysis of
different sample sizes can be found in Chapter 3 on page 74.
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Challenge Three: Inconsistent Evidence on the Financial Impact of Pharmaceutical
M&As
A literature review was conducted to identify the empirical evidence of
pharmaceutical M&As and their impact on financial ratios. A gap in the literature was
identified in terms of a consistent approach to understand the impact that M&As have on
pharmaceutical companies’ financial performance. According to the efficiency theory,
the ultimate impact of an M&A deal on the acquiring company’s financial performance is
determined by the balance between changes in revenue and cost following the M&A
(Singh, 2017). On the revenue side, M&As are expected to benefit the acquiring
company’s financial performance because of the incoming revenues from the currently
patented drugs owned by the target companies and their R&D pool of potential products
(Hellgren et al., 2011). On the cost side, the operating costs of the newly combined
company, including the cost of production (i.e., the cost to produce the newly acquired
patented drugs) and the operating expenses (e.g., administrative cost), is expected to rise
until the company can achieve cost savings from increased efficiency, which is referred
to as cost synergy (Yu & Li, 2019). If the new revenue streams are sufficient to exceed
the revenue loss from patent cliff and the rising operating costs following an M&A, the
acquiring company is likely to realize positive financial outcomes after the M&A.
Otherwise, if the patent cliff is too steep to be offset by the revenues created by the new
patents or the company fails to achieve cost synergy, an M&A may result in declined
financial performance.
Several studies have been conducted to assess the financial outcomes of
pharmaceutical M&As. These studies, however, did not generate a consistent conclusion

14

as to whether M&As improve (Kanimozhi & Pavathaarni, 2019; Thomas et al., 2019) or
deteriorate (Kanimozhi & Pavathaarni, 2019) the financial performance of the acquiring
pharmaceutical companies. Moreover, there is a lack of research on M&A-related
financial outcomes involving U.S. pharmaceutical companies, despite the significant role
of the U.S. pharmaceutical industry in the global market and the U.S. economy. The lack
of empirical evidence that supports the financial impact of M&As in the U.S.
pharmaceutical industry is the motivation of the current study. In Chapter 2, a detailed
literature review is presented of previous studies on the financial outcomes of
pharmaceutical M&As.
Problem Statement
The general problem underlying the current study is that pharmaceutical
companies are encountered with the challenges of declining revenues due to the patent
cliff. To mitigate the financial impact of a patent cliff, companies need to be prepared
with a strong patent base. The strong patent base should include a diversified product
pipeline that can create alternative revenue streams and replace profit margin
contributions when one patent expires. It has been established that pharmaceutical
companies can expand their patent base by two means: R&D and M&A. R&D results in
new drugs but is associated with rising costs, low success rates, and lengthy development
and approval processes (DiMasi et al., 2016). In comparison, an acquiring company can
quickly obtain drug patents from a target company through M&As (Song & Han, 2016).
M&As are gaining its popularity in the pharmaceutical industry as a potential remedy for
patent cliff (N. Hu et al., 2020). The advantage of M&As lies in the possibility of
realizing positive financial outcomes while avoiding many of the disadvantages of R&D.
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The specific problem, however, is whether an M&A results in positive financial
outcomes in the real world. The financial success of an M&A is determined by the
balance between changes in revenue and cost after the M&A. For an M&A to be
financially viable, there are two scenarios. First, if the revenue created by the newly
obtained patented drugs from the target company is greater than the revenue loss from an
expiring patent in the acquiring company, an M&A could be financially viable. Second, if
the new revenue streams created by the newly obtained patented drugs are sufficient to
cover the increasing operating cost in the newly combined company, an M&A could be
financially viable. Otherwise, M&As may not be a solution to the patent cliff as expected.
Purpose of the Study
The existing literature does not provide a consistent understanding as to whether
pharmaceutical M&As result in positive financial outcomes. In addition, there is a lack of
studies that assess the post-M&A financial performance among U.S. pharmaceutical
companies. The purpose of this quantitative study was to assess the financial impact of
M&As on the acquiring companies’ solvency, liquidity, and profitability. The approach
was to compare before and after financial ratios of the U.S. acquirers that engaged in the
largest M&As (in dollar value) between 2000 and 2017. The results of this study are
expected to provide data-driven evidence on the financial viability of M&As as a
potential remedy for patent cliff.
Methodology and Research Design Overview
To examine the impact of M&As on pharmaceutical companies’ financial
performance, a quantitative study with one-group pretest-posttest design was conducted
(Creswell & Creswell, 2017). Specifically, the changes in the acquiring companies’
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financial ratios (i.e., D/E ratio, quick ratio, and operating margin) in the two years after
M&As were assessed, as compared to the two years before M&As. Because of the twoyear evaluation period and the latest financial data being from 2019, the study identified
the largest M&As (in dollar value) that occurred between 2000 and 2017 with U.S.
acquiring companies to allow all M&As to have data for the two years before and two
years after. The results from this quantitative study are expected to provide a
standardized, quantifiable benchmark that facilitates a continuous evaluation of the
impact of an M&A on the acquiring company’s financial performance (Creswell &
Creswell, 2017).
Research Questions and Hypotheses
As explained, the general problem of the study is that pharmaceutical companies
face revenue loss from a patent cliff. The specific problem is whether M&As offer a
financially viable solution to mitigate the financial impact of a patent cliff. Because the
literature fails to provide a consistent understanding as to whether pharmaceutical M&As
generate positive financial outcomes, the primary focus of this study was to answer the
research question of how the financial performance of the acquiring company’s solvency,
liquidity, and profitability had changed following an M&A in the U.S. pharmaceutical
industry. The research question was answered by testing three pairs of hypotheses:
Hypothesis 1
Null Hypothesis (H0). The solvency of the acquiring pharmaceutical company as
measured by the D/E ratio does not change significantly after an M&A.
Alternative Hypothesis (H1). The solvency of the acquiring pharmaceutical
company as measured by the D/E ratio changes significantly after an M&A.
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Hypothesis 2
Null Hypothesis (H0). The liquidity of the acquiring pharmaceutical company as
measured by the quick ratio does not change significantly after an M&A.
Alternative Hypothesis (H2). The liquidity of the acquiring pharmaceutical
company as measured by the quick ratio changes significantly after an M&A.
Hypothesis 3
Null Hypothesis (H0). The profitability of the acquiring pharmaceutical company
as measured by the operating margin does not change significantly after an M&A.
Alternative Hypothesis (H3). The profitability of the acquiring pharmaceutical
company as measured by the operating margin changes significantly after an M&A.
Study Limitations
The major limitation was the potential threats to the validity of the study. That is,
potential confounders, variables that influence both the financial outcomes and M&As,
were not considered in the study. As a result, the causal relationship between M&As and
the study financial ratios may not be established. For example, changes in the global
economy or political environment could be a confounder, in that it could both affect a
company’s likelihood of pursuing an M&A and the financial performance after an M&A.
Consequently, it may not be possible to draw a conclusion from the study that an M&A is
the causal factor for the acquiring company’s financial performance change if other
confounders were not included.
In addition to the threats to the study validity due to possible confounders, the
content validity of the study may be threatened because only one financial ratio (D/E
ratio, quick ratio, and operating margin) was assessed for each of the three aspects
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(solvency, liquidity, profitability) of a company’s financial performance. The three
financial ratios may not provide a comprehensive evaluation of the impact of an M&A on
a company’s financial performance. However, the D/E ratio, the quick ratio, and the
operating margin are the most widely used financial ratios that have been used in the
literature when assessing the financial impact of M&As (Myšková & Hájek, 2017;
Sanderson, 2016). It is expected that the study provides a multifaceted assessment of the
financial impact of M&As on the acquiring companies.
Study Delimitations
The study targeted the top U.S pharmaceutical companies that represent a large
share of the global market (EFPIA, 2020). The study period between 2000 and 2017
represents the highest number and value of M&A deals in the history of the
pharmaceutical industry (IMAA, 2020). However, by targeting the highest-value M&As
and the corresponding acquirers that were based in the U.S. from 2000 through 2017, the
findings of the study may not necessarily generalize to smaller companies, companies in
other industries, the pharmaceutical industry in other countries, or M&As that occurred
before 2000 or after 2017.
Definitions of Key Terms
Blockbuster
A blockbuster drug is a drug that generates annual sales of at least one billion
U.S. dollars for the company that sells the drug (Richman et al., 2017).
Debt-to-Equity (D/E) Ratio
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The D/E ratio is a measure of solvency. The D/E ratio indicates the degree of debt
financing being used by the company and includes both short- and long-term debt. An
increasing D/E ratio implies higher debt financing (A. A. A. A. Rahman, 2017).
Dotcom Bubble
The dotcom bubble refers to the economic downturn caused by excessive
speculation among dotcom companies (Yadav & Jameel, 2019). The dotcom bubble
started in the late 1990s and peaked in the early 2000s (Yadav & Jameel, 2019).
Drug Efficacy and Safety
In the U.S., the efficacy and safety of a drug must be proved before approval by
the FDA. Efficacy is the capacity of a drug to produce intended effect in a clinical trial
(Kimmelman & Federico, 2017). Safety refers to the side effects that a drug may have
(Alshammari, 2016).
Generic Drugs
A generic drug is a medication created to work the same as an existing approved
patented drug, in terms of efficacy, safety, usage, and route of administration (FDA,
2018b). Generic drugs are allowed for sale after the patent on the original patented drug
expires (Pensabene & Gregory, 2013). Generic drugs are typically sold at much lower
prices than their patented counterparts (FDA, 2018a).
Index and Index Year
The 12 largest M&As with the highest transaction values were selected as the
study sample. The acquiring companies of the M&As were required to be headquartered
in the U.S. Each selected M&A deal was deemed as the index, and the year of the M&A
was deemed as the index year.
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Liquidity
Liquidity refers to a company’s ability to pay short-term obligations (Khidmat &
Rehman, 2014). A company with adequate liquidity will have enough cash available to
pay its bills (Khidmat & Rehman, 2014).
Market Exclusivity
Market exclusivity indicates that a patent-protected drug cannot be made, used,
offered for sale or being imported into the U.S. by unauthorized third-party companies
either within or outside the U.S. Such market exclusivity is governed by the HatchWaxman Act of 1984 that is aligned with the U.S. FDA drug approval processes as a
federal law (Pensabene & Gregory, 2013).
Mergers and Acquisitions (M&As)
Mergers and acquisitions constitute a commonly used type of organizational
restructuring and aspect of strategic management (Busfield, 2003; Zweiphenning, 2016).
Although the two terms are often used interchangeably, they are different. A merger
describes the consolidation of two companies into one entity (La Rosa et al., 2013).
Nevertheless, an acquisition occurs when the bidder acquires the target company that
remains an independent legal entity controlled by the acquirer (Cunningham et al., 2020).
In the current study, mergers and acquisitions were used with no distinction.
Certain types of mergers can be distinguished in the literature such as horizontal
and vertical. A horizontal merger occurs when two companies in the same line of
business are merged (Dierks et al., 2018). A vertical merger occurs when a company
acquires a supplier or a customer (Sokol, 2018).
One-Group Pretest-Posttest Design
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Pre-experimental design occurs when the researcher studies a single group and
provides an intervention during the experiment (Creswell & Creswell, 2017). One-group
pretest-posttest design is one type of pre-experimental design, which includes a pretest
measure followed by a treatment and a posttest measure for a single group (Creswell &
Creswell, 2017). In the current study, the index M&A was a treatment. Thus, the pretest
and posttest represented the measurement of a financial ratio before and after the index
M&A, respectively.
Operating Margin
The operating margin is calculated as a company’s operating profit divided by its
total sales. The operating profit is the difference between the company’s total revenue
and the operating expenses (A. A. A. A. Rahman, 2017), which represents the profit of a
company after paying for variable costs but before paying any interest or taxes (Dierks et
al., 2018).
Patent Cliff
In the pharmaceutical industry, a patent cliff denotes the potential steep decline
in revenues upon patent expiry of a blockbuster drug because the drug can be replicated
and sold at a much cheaper price by competitors (Calo-Fernández & Martínez-Hurtado,
2012).
Patented Drug
A patented drug is a drug sold by a pharmaceutical company under a specific
name or trademark that is protected by a patent (Pensabene & Gregory, 2013). In the
U.S., patented drugs remain market exclusivity for 20 years once approved by the U.S.
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FDA (Pensabene & Gregory, 2013). Patented drugs are typically sold at higher prices
than their generic substitutes (Brennan et al., 2016).
Product Pipeline
A product pipeline in the pharmaceutical industry refers to the set of drug
products that a pharmaceutical company owns at a given point in time (Cook et al.,
2014). The number of drugs that are in a company’s product pipeline can be used for
ranking in the pharmaceutical industry.
Profitability
Profitability ratios are used to assess a company’s ability to generate profits
relative to its revenue, operating costs, assets, or equity over time (A. A. A. A. Rahman,
2017).
Quasi-Experimental Research Design
Quasi-experimental research design involves the manipulation of an independent
variable (e.g., M&As in the current study) without the random assignment of participants
to conditions (Creswell & Creswell, 2017). In comparison, true experimental research
design randomly assigns participants to conditions (Creswell & Creswell, 2017). Onegroup pretest-posttest design is one of the most important types of quasi-experimental
design.
Quick Ratio
The quick ratio is a measure of liquidity, which measures a company’s ability to
meet its short-term obligations with its most liquid assets and therefore excludes
inventories from its current assets (Barot & Rao, 2020).
Solvency
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Solvency refers to a company’s capacity to meet its long-term financial
commitments (A. A. A. A. Rahman, 2017).
Summary
Since the year 2000, the pharmaceutical industry has experienced an increase in
M&As in both the number of deals and the value of transactions (IMAA, 2020). One of
the motivations for these M&As is for pharmaceutical companies to acquire patents as a
remedy to offset the revenue loss from expiring patents for blockbuster drugs (Shepherd,
2018). Such revenue loss is referred to as a patent cliff, which occurs when a patent
expires and competitors are allowed to bring to market lower-priced generic versions of
the originally patented drug (Calo-Fernández & Martínez-Hurtado, 2012).
To compensate for the potential steep revenue loss due to a patent cliff, M&As
have been identified as a possible business strategy to replenish the acquiror’s product
pipeline (Marco & Rausser, 2008). Compared to obtaining new patents through R&D, the
advantage of M&As lies in the efficiency of obtaining existing patents from the target
company while avoiding the long timeframe and high risk associated with R&D (DiMasi
et al., 2016). However, the research on the financial impact of M&As has been
inconclusive and there remains a diversity of opinion on whether M&As result in
improved solvency, liquidity, and profitability ratios for the acquiring companies.
The purpose of this quantitative study was to assess the financial outcomes
(solvency, liquidity, profitability) of M&As by comparing each acquiring company’s
financial ratios (D/E ratio, quick ratio, and operating margin) before and after an M&A.
The quantitative outcomes are expected to provide a quantifiable benchmark that
facilitates future long-term evaluation of the acquiring company’s financial outcomes
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following an M&A (Creswell & Creswell, 2017). In the following Chapter 2, a detailed
introduction of the key terms in the study is outlined, as well as a literature review of the
previous research on the financial impact of M&As in the pharmaceutical industry.
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CHAPTER 2: LITERATURE REVIEW
U.S. pharmaceutical companies hold a significant role in the global
pharmaceutical industry, with six out of the 10 world’s largest pharmaceutical companies
being U.S. headquartered by the end of 2019 (Barton, 2020). The U.S. is also the largest
single market in the global pharmaceutical industry and accounted for nearly 40% of the
global pharmaceutical sales in 2019 (EFPIA, 2020). Domestically, the economic impact
of the pharmaceutical industry on the U.S. national economy is substantial. The U.S.
pharmaceutical industry contributed $1.3 trillion in economic output, representing 4% of
the national GDP (SelectUSA, 2020), while the six largest U.S.-based pharmaceutical
companies generated a total of $224 billion of revenues in 2019 (Barton, 2020).
In the first two decades of the 21st century, M&As have become an increasingly
popular growth strategy in the pharmaceutical industry as a response to patent cliff (Song
& Han, 2016). One of the drivers of pharmaceutical M&As is the rising cost, long
timeframe (see Figure 2 on page 6), and low success rate associated with expanding a
company’s product pipeline through R&D (DiMasi et al., 2016). Nevertheless, the
empirical evidence of the impact of M&As on pharmaceutical companies’ financial
performance has been inconclusive. Given the scale and scope of the U.S. pharmaceutical
industry, it is important to understand the financial impact of M&As due to the
significance of the U.S. pharmaceutical industry on the U.S. economy and the global
market.
This chapter begins with an introduction of the current wave of M&As in the
pharmaceutical industry, followed by a description of a conceptual framework of the
pharmaceutical industry’s revenue stream, patent cliff, and the potential remedies,
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including in-depth descriptions of the related terms. Two key theories that explain the
role of M&As as a potential remedy for patent cliff are discussed. The three financial
ratios (i.e., D/E ratio, quick ratio, and operating margin) that were used to measure
financial performance in this study are described in detail, as well as a review of the
literature on the relationship between the three financial ratios and pharmaceutical
M&As. This chapter closes with a statement of the gap in literature that supports the
financial impact of pharmaceutical M&As as a viable remedy for patent cliff.
Recent History of Pharmaceutical M&As
The history of corporate M&As can date back to the early 19th century in
industries such as manufacturing, transportation, and automobile (Vasiliki, 2016). But the
surge of M&As among pharmaceutical companies did not appear until the 1990s
(Vasiliki, 2016). Since then, multiple waves of pharmaceutical M&As have been
observed (Vasiliki, 2016). What also changed over time was the motivation for
pharmaceutical M&As. Some pharmaceutical companies pursued M&As to become a
giant in the industry, while others attempted to improve efficiency by concentrating
resources in a few therapeutic areas (Gautam & Pan, 2016). This section briefly
introduces the recent waves of pharmaceutical M&As and the seemingly changing
drivers of these M&As.
Recent Waves of Pharmaceutical M&As
Both the number and the value of M&As have grown unprecedentedly in the
pharmaceutical industry since 2000 (IMAA, 2020). In the pharmaceutical industry,
noticeable M&A waves started in the 1990s when the establishment of cross-border trade
zones, such as the European Union, allowed the creation of multinational conglomerates
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(Vasiliki, 2016). The wave of cross-border expansion of pharmaceutical companies faded
when the dotcom bubble hit the global economy by 2000 (Vasiliki, 2016).
After the dotcom bubble, there was a new wave of M&As in the pharmaceutical
industry. This wave of pharmaceutical M&As spanned till the 2008 global recession
(Gaughan, 2017). In the post-recession era, pharmaceutical M&A activities diminished
and dropped to the lowest level between 2008 and 2013 (IMAA, 2020). The number of
pharmaceutical M&As started to climb again in 2013 when the global economy
recovered and a new wave of M&As emerged (see Figure 1 on page 3).
Drivers of M&A Waves in the Pharmaceutical Industry
During different waves of pharmaceutical M&As, the incentives and
characteristics of the deals have shifted. Before the mid-2000s, there was a push for the
“bigger is better” model that led to some of the highest-value transactions between the
largest companies in the pharmaceutical industry (Gautam & Pan, 2016). As an example,
the British pharmaceutical giant GlaxoSmithKline (GSK) took the role as the global
industry leader in terms of market share from Pfizer by a mega merger between the thenGlaxo Wellcome and SmithKline Beecham to form the current GSK in 2000 (Abbott,
2000). Within two years, however, Pfizer quickly gained its leading position back from
GSK as the world’s largest pharmaceutical company by acquiring Pharmacia for $64
billion in 2002 (Kumar, 2019a). The competition to become bigger is justified according
to the monopoly theory, where a newly combined company is expected to strengthen its
market power through collusive synergy (Chatterjee, 1986).
The trend of “bigger is better” later shifted to “leaner and focused”, driven by the
strategic rationale to increase business efficiency (Gautam & Pan, 2016). Instead of
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achieving growth by conglomerate merger, after the mid-2000s, the pharmaceutical
industry embraced a new trend of M&As that divested non-core assets and focused on the
areas of strengths (Gautam & Pan, 2016). For example, Bristol-Myers Squibb (BMS)
sold its stake in antidiabetic drugs to AstraZeneca in 2014 (Mullard, 2014b). The deal
was described as a strategic move for BMS to refocus on the market of immune-oncology
drugs, which was deemed to be more profitable (Mullard, 2014a). In the meantime,
AstraZeneca gained fresh momentum in the market of antidiabetic drugs (Mullard,
2014b). The trend of becoming “leaner and focused” is supported by the efficiency
theory, where M&As are expected to provide lucrative growth potential through cost and
revenue synergies (Trautwein, 1990).
Conceptual Framework
A conceptual framework of pharmaceutical companies’ revenue stream, patent
cliff, and the potential remedies has been developed and displayed in Figure 3. The
conceptual framework depicts how a pharmaceutical company generates revenue from its
product pipeline, strategies that a company may utilize to expand the product pipeline,
and consequences of patent expirations. Key terms mentioned in this study, including
pharmaceutical patents, patent cliff, R&D, M&A, and product pipeline, are reflected in
the conceptual framework and defined in Chapter 1. The following sections explain each
term in detail.
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Figure 3
Conceptual Framework of Pharmaceutical Companies’ Revenue Streams, Patent Cliff,
and Remedies to Replenish Product Pipeline

Note. The figure was created by the author and is based on literature review.
Abbreviation. R&D, research, and development; M&A, merger and acquisition; FDA, the
United Stated Food and Drug Administration.
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Product Pipeline
A pharmaceutical company’s product pipeline is a set of drugs that the company
sells at a given point in time (Long, 2017). Product pipeline is an important indicator of a
pharmaceutical company’s value and business sustainability (Ellyson & Basu, 2018).
Most pharmaceutical companies have their revenue streams originating from the sales of
both patented and generic drugs. However, for U.S. pharmaceutical companies, an
average of 80% of their annual revenues were derived from patented drugs (IQVIA,
2019). Intuitively, the more patented drugs that a company has in its product pipeline and
the more diversified that these patents are, the more likely that the company will retain a
steady revenue stream when one of the patents is expiring. Therefore, the goal of product
pipeline expansion is to ensure that a company always has a set of drugs in the product
pipeline that can continuously bring the company profitability (Song & Han, 2016).
For a pharmaceutical company to be profitable, its product pipeline should
include drugs that generate high revenue. These drugs usually refer to patented drugs,
which are typically sold at high prices (Richards, 2020). For example, Humira, AbbVie’s
blockbuster drug, generated more than $19 billion in global revenue for AbbVie in 2019
alone (SEC, 2017). From 2011 to 2019, Humira brought AbbVie a total of $128 billion in
global revenue (SEC, 2017). For any pharmaceutical company, a revenue-driving drug
like Humira would be an optimal product for its product pipeline.
However, due to the limited lifetime of the revenue-driving patented drugs, a
pharmaceutical company must keep filling its product pipeline with new patents to
sustain profitability (Song & Han, 2016). After a patent expires, the revenue generated
from the patented drug may drop significantly (Calo-Fernández & Martínez-Hurtado,
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2012). This potentially significant revenue drop is referred to as a patent cliff (CaloFernández & Martínez-Hurtado, 2012). A more detailed discussion on patent cliff can be
found later in this chapter.
The question remains as to how to fill a product pipeline when a patented drug is
expiring. Two options arise as potentially viable remedies to bring in new patents for
pharmaceutical companies: R&D (Richards, 2020) and M&A (Marco & Rausser, 2008).
Pharmaceutical companies invest great amounts of money and time in R&D, hoping to
find the next innovative drug that can replenish the product pipeline (DiMasi et al.,
2016). Alternatively, pharmaceutical companies can obtain existing or soon-to-beapproved patents from other companies through M&As (Marco & Rausser, 2008). Both
R&D and M&A could be viable options to prepare pharmaceutical companies for the
potential revenue loss due to patent cliff. Later in this chapter, the two options of R&D
and M&A are discussed in more detail.
Pharmaceutical Patents
A patent is a form of intellectual property that provides the owner the legal
monopoly right to exclude competitors for a defined time period (Van Norman &
Eisenkot, 2017). A patent is granted to the inventor for two purposes: to provide
economic benefit for the work of the inventor and to motivate the inventor to produce
intellectual work (Lisdiyono & Assalmani, 2017). Although patents are given in many
industries, patents in the pharmaceutical industry are pivotal to pharmaceutical
companies. Drugs protected by patents account for approximately 10% of the total
volume of prescriptions in the U.S., while these drugs make up nearly 80% of the annual
revenues for pharmaceutical companies that own the patents (IQVIA, 2019).
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In the U.S., pharmaceutical companies apply for patent authorization from the
USPTO to seek protection of their products from being made, used, offered for sale or
being imported into the U.S. by unauthorized third party companies either within or
outside the U.S. (Pensabene & Gregory, 2013). Drug patents are governed by the HatchWaxman Act of 1984 that is aligned with the FDA drug approval processes as a federal
law (Pensabene & Gregory, 2013). Once a patent is approved by the FDA, the drug
retains market exclusivity for 20 years from the date of filing (Pensabene & Gregory,
2013).
Nevertheless, according to the FDA, pharmaceutical companies usually start to
file the patent application several years before the clinical trials finish because the
process of patent application and regulatory approval is lengthy and complicated (2015).
Therefore, a significant proportion of the 20-year patent term is often lost for the
regulatory approval (see Figure 2 on page 6). To make up the time lost for the regulatory
approval, the Hatch-Waxman Act allows patent extensions of up to five years (Pensabene
& Gregory, 2013). However, the regulatory approval process is often longer than five
years and the effective patent life is thus still shorter than 20 years (Gurgula, 2020).
Given the shortened effective patent life (i.e., the time from filing patent application to
patent expiry), pharmaceutical companies are motivated to maximize their profits from
patented drugs. Still, the financial profits from patented drugs create a significant
incentive for pharmaceutical companies to seek patent authorization, despite the upfront
costs and the short effective patent life (Gurgula, 2020; Horswill & John, 2020).
From a financial perspective, drug patents and the associated exclusive rights
enable pharmaceutical companies that own the patents to charge high prices (Barton,
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2020). The justification for such market exclusivity and high price is that R&D is
expensive, time-consuming, and risky. In fact, it takes an average of $2.6 billion and 10
to 15 years to bring a new drug to the market (DiMasi et al., 2016) (see Figure 2 on page
6). The investment, however, faces tremendous risk in that only a small proportion of
drug R&D attempts can succeed all the way to the market. The success rate of R&D is
the highest for vaccines at 33% and the lowest for cancer drugs at only 3.4% (Wong et
al., 2019). Therefore, the drug patent system provides pharmaceutical companies the
opportunity to recoup the upfront investments in R&D and make profits during the
lifetime of the patents.
Patent Cliff
The pharmaceutical company that owns the patent may face a drastic loss of
market share and reduction in revenue when the patent expires (Vondeling et al., 2018)
because generic drugs typically have much lower prices than their patented counterparts
(FDA, 2018b). This drastic reduction in revenue is referred to as a patent cliff (CaloFernández & Martínez-Hurtado, 2012). In the pharmaceutical industry, one of the most
challenging and resource-intensive tasks during drug R&D is to discover the correct
compound that will potentially treat a disease (Do et al., 2018). In exchange for the patent
protection, patent owners are required to disclose the technology for a drug (i.e., which
compound) at the time of patent approval, which allows replication by competitors once
the patent expires. When the patent expires and the technology is disclosed, it is a simple
technical matter for an imitator to duplicate the compound (Doha et al., 2018). The costs
of imitation are extremely low relative to the costs of innovation and discovery (Du et al.,
2018). Pharmaceutical companies may enjoy the great financial profits from a patented
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drug during the time that the patent is valid, and competitors are kept out of the market
(i.e., market exclusivity).
However, the benefit of market exclusivity erodes after the price benefit enjoyed
by the patent holder expires. When a patent expires, competitors are allowed to bring to
market the generic versions of the original patented drug (i.e., the imitators) (Pensabene
& Gregory, 2013). A generic drug is defined by the FDA as a drug that is equivalent to a
patented drug in terms of efficacy, safety, usage, and route of administration (e.g.,
intravenous or oral) (2018b). Given that 80% of a pharmaceutical company’s annual
revenues are generated from patented drugs (IQVIA, 2019), the financial impact of patent
cliff on pharmaceutical companies could be catastrophic.
Pfizer, one of the largest pharmaceutical companies in the world, had a total of
163 patented drugs in its product pipeline in 2019 (Kumar, 2019a). Yet, a company as big
as Pfizer can still be hit hard by a patent cliff. In 2011, Pfizer lost the patent for Lipitor,
the company’s top-selling cholesterol-lowering drug (Dutta, 2019). Pfizer’s patent on
Lipitor was obtained from Warner-Lambert through a merger in 2000 (Kumar, 2019a).
Since then, Lipitor had generated an average of $11 billion in global revenue every year
for Pfizer until the patent expired in 2011 (Chao et al., 2016). In 2011, the year of the
patent expiration, Pfizer still made $9.6 billion in global sales from Lipitor, before a steep
decline to less than $4 billion in 2012 (Chao et al., 2016). The loss of revenue due to
Lipitor’s patent expiration accounted for approximately 10% of Pfizer’s total revenue in
2012 (SEC, 2019b). Because of the potentially disastrous impact of a patent cliff on the
bottom line, a pharmaceutical company must search for remedies to survive a patent cliff.
The goal of the remedies is to prepare a pharmaceutical company with a diversified
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product pipeline that can continuously generate revenues when one patent is expiring
(Song & Han, 2016).
Patented versus Generic Drugs
The FDA defines a generic drug as a drug that is equivalent to a patented drug in
terms of efficacy, safety, usage, and route of administration (e.g., intravenous or oral)
(FDA, 2018b). More than one generic version of a patented drug may be approved
(2018a). The most important difference between a patented drug and its generic
equivalents is the price. Empirical evidence has shown that the average cost of patented
drugs is approximately ten times higher than that of generic drugs, which varies across
drugs and countries (Goldstein et al., 2016).
There are two reasons why patented drugs have high prices. First, the patent law
provides a legal monopoly right for a patented drug to have market exclusivity
(Pensabene & Gregory, 2013). The exclusive right ensures that there is no competition on
the market to share the patented drug’s financial benefit during the lifetime of the patent
(Pensabene & Gregory, 2013). Therefore, a pharmaceutical company that owns the patent
can charge a high price for the product due to the lack of competition (Ellyson & Basu,
2018). Second, the upfront cost of R&D and regulatory approval continues to rise, and
pharmaceutical companies have the need to recoup the investment. In addition, the
contrast between the lengthy process of R&D and regulatory approval and the shortened
effective patent life (see Figure 2 on page 6) provides an incentive for pharmaceutical
companies to maximize the financial benefits from patented drugs as soon as possible.
In comparison, there are two reasons why generic drugs have lower prices than
their patented counterparts. First, generic drugs are associated with much lower expenses
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in upfront R&D costs than patented drugs (Dutta, 2019). Therefore, companies that
produce generic drugs do not have the same need to recoup the substantial R&D costs as
companies that produce patented drugs. Second, for each patented drug, multiple generic
drugs are often approved to be sold on the market after the patent expires, leading to
market competition (FDA, 2018a). Market competition then leads to lower prices.
Previous research has shown that once six or more generic drugs from competitors are
sold on the market for a particular patented drug, the generic versions can cost up to 90%
less than the original patented drug (Rajkumar, 2020). In the face of the price competition
from generic drugs, pharmaceutical companies that are losing the patents are urged to
respond with an effective and sustainable solution (Song & Han, 2016). The goal of the
potential solution is to replenish the product pipeline with another revenue-driving
patented drug.
Potential Remedies for Patent Cliff
To compensate for the potential revenue loss, there are at least two options that
pharmaceutical companies can pursue to fill the product pipelines. One is to invest in
internal R&D to develop new drugs that can lead to the potential of patented drugs
(Richards, 2020). The second option is to seek out and obtain existing patents through
merging or acquiring other companies (i.e., M&As) (Marco & Rausser, 2008). Both
R&D and M&A could be financially viable remedies for a patent cliff.
R&D as a Potential Remedy
Traditionally, pharmaceutical companies invest in internal R&D to discover new
drugs and to expand their product pipelines. By expanding the product pipeline, a
pharmaceutical company can retain a sustainable revenue stream, especially at the time of
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an expiring patent (Song & Han, 2016). However, due to the high cost and high risk
associated with drug discovery, internal R&D has posed challenges for pharmaceutical
companies’ profitability and is no longer the primary source of product pipeline
expansion (Shepherd, 2018). It is estimated that it takes an average of $2.6 billion and 10
to 15 years (see Figure 2 on page 6) to bring a drug from the initial discovery to the
marketplace (DiMasi et al., 2016).
Despite the rising cost and lengthy process of R&D, innovation is one of the
most important elements in the pharmaceutical industry (Romasanta et al., 2020). Indeed,
from 2010 to 2019, the global pharmaceutical industry experienced a 40% increase in
total spending on R&D (Evaluate, 2019). However, due to the high costs, long timeframe,
and low success rates of internal R&D, R&D expenditures in relation to annual revenues
at the leading pharmaceutical companies have remained flat. As shown in Figure 4, the
top eight U.S. companies spent an average of 20.24% of their annual revenues on R&D in
2019, compared to 14.17% in 2005. Although it appeared that pharmaceutical companies
are continuing to invest in R&D, the aggregate impact of increasing cost and decreasing
success of internal R&D has compelled companies to seek out alternative strategies to
acquire patents, including M&As (Lashari et al., 2015).
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Figure 4
Leading U.S. Pharmaceutical Companies’ R&D Spending as Revenue Share, 2005-2019

Abbreviation. R&D, Research and Development; J&J, Johnson and Johnson; BMS, Bristol-Myers
Squibb.
Note. The chart was produced by the author using data obtained from the U.S. Securities and
Exchange Commission (SEC, 2020). The eight companies were selected because they were
among the top 10 largest pharmaceutical companies in the world and the financial data were
available from the SEC.

M&A as a Potential Remedy
M&A is an alternative investment strategy prompted by the problems that
pharmaceutical companies encounter when they are losing their patents on key products
(Zweiphenning, 2016). Obtaining patents from a target company through an M&A has
been identified as an efficient business strategy to expand the acquiring company’s
product pipeline (Lashari et al., 2015; Song & Han, 2016). The goal of an expanded
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product pipeline is to ensure a sustainable revenue stream, especially when an acquiring
company is facing potential revenue loss due to an expiring patent.
In addition to the expansion of an organization’s product pipeline, an acquiring
company may also benefit from an M&A by achieving synergies. According to the
efficiency theory, an acquiring company is motivated to pursue an M&A because of the
potential to increase revenue through revenue synergy, and/or to decrease the operational
cost through cost synergy (Singh, 2017). The monopoly theory, on the other hand,
justifies an M&A because of the potential for an acquiring company to achieve collusive
synergy (Chatterjee, 1986), which arises from the increased market power after an M&A
(X. Hu et al., 2020). The efficiency theory and the monopoly theory are explained in
more detail in the next section.
Previous M&As in the pharmaceutical industry have shown that some companies
facing financial challenges due to a patent cliff experienced improvement in financial
performance following the M&As (Kadiwala, 2019; Kanimozhi & Pavathaarni, 2019;
Panibratov, 2017). Merck, for example, was facing a lingering revenue loss between 2001
and 2009 after its top-selling patented drug Prilosec expired and the company failed to
get the patent approval for several other drugs (Lee & Fong, 2020). Until November
2009, Merck acquired Schering-Plough Corp. for $41 billion (Kumar, 2019b). As a result
of the mega acquisition, Merck acquired a number of valuable patents from ScheringPlough, such as the blockbuster rheumatoid arthritis drug Remicade, to fill the gap in its
product pipeline (Kumar, 2019b). One year following the acquisition, Merck’s revenue
increased by 90% and the gross profit increased by 53% compared to one year before the
acquisition (Kumar, 2019b).
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Key Theories
Every M&A deal is unique. Pharmaceutical companies undertake M&As with
different motives as justified by various theories. As observed in the previous
pharmaceutical M&As, some M&As were pursued for the acquiring companies to grow,
while others were pursued to achieve efficiency. Trautwein (1990) placed M&A motives
into seven categories: efficiency theory, monopoly theory, valuation theory, empirebuilding theory, process theory, raider theory, and disturbance theory (Trautwein, 1990).
Among all the theories of M&A, the efficiency theory and the monopoly theory are the
most prominent (Trautwein, 1990). This section expounds on these two theories that will
be incorporated in the study to explain M&A motivations.
Efficiency Theory
According to the efficiency theory, M&As are planned and executed to achieve
synergies (Trautwein, 1990). Synergies can be in the form of reduction in cost, known as
cost synergy, or increase in sales, known as revenue synergy (Hellgren et al., 2011).
Synergies arise when the newly combined company achieves higher sales and/or lower
costs than the sum of the values of the separate companies before an M&A. Revenue
synergy may arise from expanding market share or diversifying product pipeline
(Hellgren et al., 2011). Cost synergy may arise from eliminating redundant costs or
improving operational efficiencies (Singh, 2017). Because synergies are considered as the
primary reason for M&As according to the efficiency theory, it is important to know
whether these synergies are realized after the transaction. M&As may benefit the
acquiring companies through increased efficiency as a result of cost savings and/or
revenue enhancements (Singh, 2017). A successful M&A, therefore, is expected to result
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in an improvement in financial performance through revenue synergy and cost synergy
(Wadhwa & Syamala, 2015).
In 2015, AbbVie acquired Pharmacyclics, including Pharmacyclics’ blockbuster
drug Imbruvica (Schulman et al., 2016). Imbruvica was approved by the FDA in late
2013 for the treatment of blood cancers (Guha, 2014). After only one year on the market,
Imbruvica generated two thirds of the annual revenue for Pharmacyclics in 2014
(Schulman et al., 2016). The acquisition expanded AbbVie’s already robust product
pipeline and accelerated the company’s presence in the oncology market (Schulman et
al., 2016). One year after the acquisition, AbbVie achieved both an increase in revenue
and a decrease in operational costs, compared to the sum of values of the separate
companies in 2014 (Figure 5). Thus, the newly combined AbbVie achieved financial
gains and greater efficiency through revenue and cost synergies after acquiring
Pharmacyclics.
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Figure 5
Revenue and Operating Cost for AbbVie after Acquiring Pharmacyclics, Compared to
Sum of Values for AbbVie and Pharmacyclics before Acquisition

Note. The chart was produced by the author using data obtained from the U.S. Securities and
Exchange Commission (SEC, 2020).
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Monopoly Theory
According to the monopoly theory, M&As are executed to achieve market power
(Trautwein, 1990). Market power can be achieved through the reduction of supply, crosssubsidizing products, and deterring potential entrants (Trautwein, 1990). These
advantages of M&As are referred to as collusive synergies by Chatterjee (1986).
Collusive synergy arises from the increased market power after an M&A (X. Hu et al.,
2020). Pharmaceutical companies gain collusive synergies or reduce competition through
M&As, so that the newly combined companies could increase their drug prices, expand
market share, or negotiate for lower prices with suppliers (X. Hu et al., 2020).
In 2002, Pfizer announced its $60 billion deal to acquire Pharmacia (Kumar,
2019a). The acquisition reclaimed Pfizer’s position as the world’s largest pharmaceutical
company. After acquiring Pharmacia, Pfizer’s market share in the global market
increased from 8 to 11% (Kumar, 2019a). In comparison, the second largest
pharmaceutical company, GSK, only had 7% of the global market share at the time
according to CNN Money (2003). Therefore, benefiting from the M&A, Pfizer gained
collusive synergy from the acquisition by controlling 50% more of the market than its
closest rival after the deal (Kumar, 2019a).
However, pharmaceutical companies’ fast expansion in market power through
M&As also gave rise to antitrust concerns as the new company becomes too big
(Lessambo, 2020). Before the Pfizer/Pharmacia deal, Pfizer’s Enablex and Pharmacia’s
Detrol were the two close competitors in the urinary incontinence drug market (Kumar,
2019a). There was only one other competing drug from Johnson & Johnson in the U.S.
for the treatment of the same disease at the time (Kumar, 2019a). To address the
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regulatory agency’s concern of anticompetitive harm to consumers, Pfizer sold the drug
Enablex to Novartis to close the deal (Kumar, 2019a). Despite divesting some products,
Pfizer’s revenue grew by 38.5% in the first year after acquiring Pharmacia, compared to
an average of 11% revenue growth in the previous two years (Kumar, 2019a). Therefore,
pharmaceutical companies may still be able to achieve financial benefits due to the
gained market power through M&As, although certain business strategies (e.g., divesting)
are necessary to satisfy the antitrust regulations (X. Hu et al., 2020).
Measuring Financial Performance and Key Financial Ratios
Measuring financial performance relies on financial ratio analysis (Drake &
Fabozzi, 2012). There are standardized definitions and calculations for many financial
ratios used in the industry. Quantitative measurement, including financial ratio analysis,
provides an objective evaluation and thus is less likely to be affected by subjective
opinions (Drake & Fabozzi, 2012). Therefore, the current study used a quantitative
approach to contribute to the literature by generating empirical evidence regarding
pharmaceutical M&As’ financial impact in the U.S.
Before a company makes the decision to pursue an M&A, the first and foremost
consideration is whether the company will benefit from the deal financially (Song & Han,
2016). Ideally, the decision could be made based on a forecast of identified financial
ratios. Following the M&A deal, the same set of financial ratios can be measured again as
compared to the pre-M&A levels to assess whether the forecasted results were achieved
(Khandker et al., 2010).
However, various financial ratios are available and no consistent set of key
financial ratios exist for assessing M&A performance (Sanderson, 2016). In fact, the
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literature offers a mixed selection of financial ratios when measuring financial
performance. With inconsistent use of financial ratios, three key financial ratios (D/E
ratio, quick ratio, and operating margin) were assessed in the current study to evaluate
companies’ financial performance from three aspects (solvency, liquidity, and
profitability). It is worth noting that measuring the three commonly used ratios was
intended to provide a multifaceted assessment of the financial impact of M&As on the
acquiring companies. Nevertheless, selecting three ratios from a long list of financial
ratios was limited by the scope of the current study, and a comprehensive evaluation of a
company’s financial performance would require more extensive assessment. In this
section, the definition of each financial ratio used in this study is introduced, as well as a
discussion of the possible influence of an M&A on the ratios based on a review of the
empirical evidence in the literature.
Solvency Ratios
Solvency refers to a company’s capacity to meet its long-term financial
commitments (Al Omari, 2020). A higher solvency implies greater use of debt to finance
the business (A. A. A. A. Rahman, 2017). The D/E and the debt-to-asset (D/A) ratios are
the two most widely used solvency ratios (A. A. A. A. Rahman, 2017). The D/E ratio (see
the equation below) is calculated by dividing a company’s total debt by its equity, while
equity equals a company’s total assets minus its total liabilities (Al Omari, 2020). The
D/A ratio is calculated by dividing a company’s total debt by its total assets (Sanderson,
2016). Therefore, both the D/E and the D/A ratios reflect the relative relationships
between a company’s debt liabilities and assets (Sanderson, 2016).
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𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 − 𝑡𝑡𝑡𝑡 − 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷
=
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 − 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

The difference between the D/E ratio and the D/A ratio is that the denominator of
the D/A ratio clusters both tangible (e.g., inventories, real estate) and intangible assets
(e.g., patents), whereas the denominator of the D/E ratio only includes the intangible
assets (Firmansyah & Yunidar, 2020). Therefore, changes in the numerator (i.e., debt)
would have greater impact on the D/E ratio due to a smaller denominator from a
mathematical perspective. That is, the D/E ratio is more sensitive to the changes in debt
compared to the D/A ratio. Findings from previous studies have shown that intangible
assets, such as drug patents, in the pharmaceutical industry play a more significant role in
firm valuation compared to other industries (Gleason & Klock, 2003; Russell, 2016).
Therefore, compared to the D/A ratio, the D/E ratio provides a more sensitive
measurement of an acquiring company’s solvency when assessing the impact of an
M&A in the pharmaceutical industry (Jarrett, 2017).
Following an M&A, a company’s D/E ratio may either increase or decrease,
depending on the payment method and the relative change of debt versus equity. If debt
financing is used to pay for an M&A, a company’s total debt (the numerator in the
equation) increases. If the increase in debt is more than the increase in assets after an
M&A (i.e., the denominator in the equation decreases), the D/E ratio for the acquiring
company will increase. If the increase in debt is less than the increase in assets after an
M&A (i.e., the denominator in the equation increases), the D/E ratio for the acquiring
company may decrease, increase, or remain the same, depending on the amount of the
debt in relative to the company’s acquired assets through the M&A. If debt financing is
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not used in an M&A, the change in the D/E ratio after an M&A will depend on the
relative change in the amount of cash and/or stock used to pay for the M&A and the
increase in assets through the M&A (i.e., the total assets in the denominator in the
equation may change either way). Therefore, the prediction of the change in the acquiring
company’s D/E ratio is complicated by the payment method, the amount of the payment,
and the acquiring company’s capital structure before an M&A (Al Omari, 2020).
In the current study, the D/E ratio was used to measure solvency. An increasing
D/E ratio implies higher debt financing relative to a company’s equity (A. A. A. A.
Rahman, 2017). However, excessive debt unavoidably introduces increasing financial
risk (Ahmad et al., 2018). Therefore, it is critical for pharmaceutical companies to find
the optimal D/E ratio where the marginal benefit of debt financing offsets the risks
associated with greater debt (Dinh & Pham, 2020).
Liquidity Ratios
Liquidity refers to a company’s ability to pay short-term obligations (Khidmat &
Rehman, 2014). A company with adequate liquidity will have enough cash available to
pay its bills (Khidmat & Rehman, 2014). Common liquidity ratios include the quick ratio,
the current ratio, and the operating cash flow ratio. The current ratio measures a
company’s ability to pay off its current liabilities (liabilities within one year) with its
current assets (Drake & Fabozzi, 2012). The quick ratio measures a company’s ability to
meet its short-term obligations with its most liquid assets (e.g., cash), which excludes
inventories from its current assets (Sinha & Deepika, 2017). Therefore, compared to the
current ratio, the quick ratio offers a more conservative view of a company’s liquidity
because inventories are excluded (Drake & Fabozzi, 2012). By excluding inventories,
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which are more difficult to liquidate, the quick ratio focuses on a company’s more liquid
assets (Barot & Rao, 2020).
In this study, the quick ratio was used to measure liquidity. The quick ratio is
calculated as the ratio of the difference between current assets and inventories to current
liabilities (Barot & Rao, 2020). In terms of the impact of M&As on liquidity, previous
research suggested that M&As can affect the acquiring companies’ liquidity in either way
(Vasiliki, 2016). For example, Thomas (2019) and Rasool (2019) found that the acquiring
companies’ quick ratios decreased after M&As, whereas Dhanalakshmi (2017) reported
that some companies could have an increased quick ratio after an M&A. A higher quick
ratio indicates a safer liquidity position (Sinha & Deepika, 2017).
Profitability Ratios
Profitability ratios are used to assess a company’s ability to generate profits
relative to its revenue, operating costs, assets, or equity over time (A. A. A. A. Rahman,
2017). Multiple profitability ratios are available, including the operating margin, gross
margin, return on assets, and return on equity (Drake & Fabozzi, 2012). In this study, the
operating margin was used to measure profitability. The operating margin is the
percentage of sales left after covering the operating costs, calculated as the ratio of
operating profit to revenue (A. A. A. A. Rahman, 2017).
Compared to other profitability measurements, the operating margin accounts for
the operating costs of a company that may rise due to the increased cost of production
and operating expenses. According to the efficiency theory, the operating cost may
decrease if the newly combined company can achieve cost and/or revenue synergies
(Hellgren et al., 2011; Singh, 2017). Therefore, it is reasonable to include operating costs
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in the assessment of the financial impact of M&As to evaluate the level of post-M&A
efficiency. The operating margin implies a company’s efficiency in turning sales into
profit. Therefore, using the operating margin as a measure of profitability can test the
efficiency theory in the context of pharmaceutical M&As.
In summary, there is no single financial ratio that will suffice to assess the overall
financial health of a company (Drake & Fabozzi, 2012). Solvency, liquidity, and
profitability are among the most frequently used types of financial ratios when measuring
a company’s financial performance (Sanderson, 2016). The three types of ratios measure
a company’s ability to manage and control its resources, which provides the information
for corporate managers and stakeholders to make decisions. The three ratios used in this
study, the D/E ratio, the quick ratio, and the operating margin, appeared in research that
assessed the post-M&A financial performance of companies in a variety of industries
(Rasool & Raychaudhuri, 2019; Thomas et al., 2019). In the next section, a review of the
previous research is summarized to identify the gap in the literature in terms of the
empirical evidence of how a pharmaceutical M&A affects the acquiring company’s
financial performance. The need to close this literature gap, therefore, has motivated the
current study.
Research on the Financial Impact of Pharmaceutical M&As
There is a significant body of research that has assessed the financial impact of
M&As in the pharmaceutical sector. Interestingly, when the number of M&As in the
pharmaceutical industry rose, the number of articles on the financial impact of these
M&As also increased. As shown in Figure 6, a quick search of the literature regarding the
financial impact of pharmaceutical M&As in the past decade (2011-2019) returned a total
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of 84,190 articles. The number of articles appeared to climb over the years following the
upward trend of the number of M&As during the same period. In this section, a summary
of the literature on the financial impact of pharmaceutical M&As is presented. The
literature review is followed by a description of the identified knowledge gap that has
motivated this study.

Figure 6
Number of Articles on Financial Impact versus the Number of Pharmaceutical M&As,
2011-2019

Abbreviation. M&A, merger and acquisition.
Note. Literature search was conducted in Google Scholar using the key words:
pharmaceutical, merger, financial, and impact. Patents and citations were excluded from the
results.
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Financial Impact of M&As and Synergies
According to the efficiency theory, the acquiring companies have the potential to
achieve positive financial gains through the revenue and cost synergies after M&As
(Hellgren et al., 2011). In contrast, the financial benefits can be further enhanced through
collusive synergies according to the monopoly theory (Chatterjee, 1986), because M&As
are expected to lead to strengthened market power for the acquiring companies and
increased barriers for market entrants (Trautwein, 1990). However, the anticipated
financial gains do not come without a price. The transaction process and the post-M&A
integration are both associated with costs (Vasiliki, 2016) and sometimes hurdles, which
the newly combined companies may not overcome (N. Hu et al., 2020; Panibratov, 2017).
Considering the potential gains and costs associated with M&As, the ultimate
financial outcomes of an M&A, therefore, are determined by the balance between
increases in revenues and increases in operating costs following the M&A. On the
revenue side, it is anticipated that pharmaceutical M&As will benefit the acquiring
companies by bringing additional revenue streams from the new patented drugs owned by
the target companies (Hellgren et al., 2011). On the cost side, however, the operating cost
of the newly combined company is likely to rise immediately after the deal, until the new
company can achieve synergies and efficiency (Yu & Li, 2019).
However, before the newly combined company can achieve synergies and
efficiency, positive financial outcomes can only be possible if the new revenue streams
brought by the additional patented drugs are sufficient to cover the revenue loss from the
expiring patents and the rising operating cost during the integration process. In a
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circumstance when the patent cliff is too steep or the acquiring company fails to achieve
post-M&A synergies, an M&A may result in declined financial performance.
For example, Danzon, Epstein,and Nicholson (2007) from the Wharton School of
the University of Pennsylvania studied 383 pharmaceutical M&As that occurred from
1988 to 2001 around the world. The study assessed the financial impact of M&As by
measuring the operating profit of the acquiring companies following M&As and
comparing it to companies that did not have any M&As (Danzon et al., 2007). The results
of the study showed that one year after the M&As, no significant changes in operating
profit were found (Danzon et al., 2007). In the second and third year following the
M&As, however, the acquiring companies experienced smaller growth in operating profit
compared to companies that did not have M&As, although the acquiring companies had
realized cost reduction after the M&As (Danzon et al., 2007). Danzon et al. explained
that the lack of evidence supporting the positive financial impact of M&As was because
that post-M&A integrations may require more resources and managerial effort than
anticipated (Danzon et al., 2007). Therefore, the financial impact of M&As is dependent
on whether the newly combined company has the capability to integrate the target
company to an appropriate extent and within a certain period of time (Bodner & Capron,
2018).
Financial Impact of M&As and the Acquiring Company’s Characteristics
As observed by previous researchers, the financial outcomes of M&As varied
across companies and industries (Saravanan & Prabhu, 2019; Thomas et al., 2019).
Findings from previous studies suggested that the financial impact of M&As may be
dependent on characteristics of the acquiring companies such as their previous experience
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of M&As. N. Hu et al. studied a large sample of 3,544 M&As (pharmaceutical and nonpharmaceutical) in the U.S. from 1980 to 2016 (N. Hu et al., 2020). The authors used the
cumulative abnormal return (CAR) to assess the effect that M&As have had on the
acquiring companies’ stock prices (Vasiliki, 2016). Abnormal return is the difference
between the expected return and the actual return of a stock, while CAR is the sum of the
abnormal returns within a period of time (Haryanto et al., 2018). The findings from this
study showed that companies with more M&A experience (completion of at least 12
M&As) were more likely to see positive stock returns after the announcement of the deal
(N. Hu et al., 2020). Moreover, companies with more M&A experience were more likely
to see improved profitability (return on assets, ROA) (N. Hu et al., 2020). The
explanation was that companies with more M&A experience were better at post-M&A
integration and were more likely to achieve managerial synergies, compared with
companies with little or no M&A experience (N. Hu et al., 2020).
In addition to M&A experience, findings from previous research suggested that
company size may also be a determinant of post-M&A financial performance. In the
study conducted by Danzon and colleagues, the authors did not find supporting evidence
that showed the positive impact of M&As on pharmaceutical companies’ profitability
within three years after M&As (Danzon et al., 2007). Danzon (2007) explained that postM&A integration was more challenging for larger companies, and many of the large
pharmaceutical companies, therefore, failed to achieve their financial objectives after an
M&A.
Financial Impact of M&As Over Time

54

The financial impact of M&As was also shown to vary over time. Previous
research suggested that the short- and long-term financial outcomes showed a different
picture of the impact of M&As on the acquiring companies. For example, Hummel
(2019) conducted a study of 761 M&A deals that occurred among the 12 largest
pharmaceutical companies in the world from 1990 to 2013 (Hummel & Pennings, 2019).
In the study, Hummel (2019) noted that the short-term financial performance deteriorated
as indicated by decreased ROA, and the long-term financial performance, as measured by
Tobin’s q (the ratio between the market value of a company and the replacement costs of
the assets of the company), was not affected significantly by M&As (Hummel &
Pennings, 2019).
Nevertheless, findings from other studies suggested that the post-M&A
integration may take time for the impact of the M&A to be revealed. In a study of M&As
among 20 companies in a variety of industries in the U.K., Ali et al. noted that a month
after the announcement of the deals, the stock price did not increase (Ali et al., 2016).
The lack of short-term gains could be attributable to the fact that the market did not react
instantly to the news, as M&As were often being viewed by investors as long-term
process that may take many years to result in profitability (Lahtinen, 2020). Another
explanation of the lack of short-term financial benefits of M&As could be that post-M&A
synergies at the newly combined company could take years to be achieved (Danzon et al.,
2007). This study will examine two years post-M&A to determine more than a short-term
stock impact. The two-year evaluation period allows a longer period (compared to oneyear post-M&A) to observe the financial impact of M&As through the realization of cost
and/or revenue synergies.
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Evidence of Financial Impact of Pharmaceutical M&As from Other Countries
Despite the role of the U.S. pharmaceutical industry in the global market, research
on the financial impact of M&As among U.S.-based pharmaceutical companies is
lacking. In comparison, many studies on the topic were conducted by Indian researchers
who studied the recent M&As in India’s booming pharmaceutical industry. For instance,
Rani et al. examined a large sample of 305 M&As in India between 2003 and 2008 (Rani
et al., 2015). The study sample was comprised of M&As that were conducted by nonfinancial institutes in both pharmaceutical and other industries (Rani et al., 2015). The
findings from the study showed that the acquiring companies achieved significant
improvement in solvency (e.g., D/E ratio) , liquidity (e.g., current ratio), and profitability
(e.g., operating margin) after M&As (up to five years post-M&As) (Rani et al., 2015).
The study findings also reported an increased long-term operating margin after five years
of the M&As (Rani et al., 2015). The authors concluded that the higher profits were
generated primarily due to the improved operating cash flows following M&As (Rani et
al., 2015).
Compared to the study conducted by Rani et al., many studies of the financial
impact of pharmaceutical M&As in India were based on small sample sizes (typically
fewer than ten M&As) and had a mix of findings in terms of the financial impact of
M&As. For example, Saravanan (2019) and Rasool (2019) both studied a sample of two
pharmaceutical M&As in India after 2011 (Rasool & Raychaudhuri, 2019; Saravanan &
Prabhu, 2019). Both studies measured an extensive list of 13 financial ratios that included
solvency (e.g., D/E ratio) (Rasool & Raychaudhuri, 2019; Saravanan & Prabhu, 2019),
liquidity (e.g., quick ratio), and profitability (e.g., operating margin). Saravanan found
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that solvency and liquidity improved in one of the two study companies (Rasool &
Raychaudhuri, 2019; Saravanan & Prabhu, 2019), whereas Rasool found that both M&As
in the study resulted in deteriorated outcomes in the acquiring companies’ solvency,
liquidity, and profitability (Rasool & Raychaudhuri, 2019).
In addition to the inconsistent findings across different companies, researchers
using a different list of financial ratios as a measure of financial performance have
reported inconsistent findings across various measurements. In their study of M&As in
two Indian pharmaceutical companies between 2017 and 2018, Kanimozhi and
Pavathaarni (2019) found that companies’ profitability, including the operating margin,
ROA, and earnings per share, increased following the M&As, whereas the liquidity
position (e.g., current ratio and liquid ratio) declined (Kanimozhi & Pavathaarni, 2019).
The authors suggested that the acquiring companies may have seen the financial benefits
of M&As because of the increased profitability, but the acquirers need to be aware of the
increasing risk of meeting short-term liability obligations as indicated by their declined
liquidity position (Kanimozhi & Pavathaarni, 2019).
In addition to India, studies of pharmaceutical M&As in other countries also
resulted in inconsistent findings in regards to the financial impact of M&As. Vasiliki
(2016) conducted a study of 48 M&As in Europe among the world largest pharmaceutical
companies. Vasiliki found negative CARs within 240 days following the announcement
of the deals (Vasiliki, 2016). The author attributed the negative CARs to the transaction
cost that the acquiring companies were required to undertake (Vasiliki, 2016).
In the U.K., Ali et al. examined the financial performance of 20 British companies
in various industries between 2009 and 2013 (Ali et al., 2016). The results showed that
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none of the financial ratios, including solvency, liquidity, and profitability ratios, changed
significantly after the M&As (Ali et al., 2016). The authors explained that the findings
could be a result of the lagging effect of the global recession in 2008, when large
companies, including multinational pharmaceutical companies, suffered severe financial
distress (Ali et al., 2016).
Inter-relationships Among Financial Ratios
The review of the literature revealed that there is a lack of consistency in terms of
the use of financial indictors in the measurement of financial performance. In fact, most
researchers have used multiple financial indictors to achieve a more comprehensive
evaluation of the acquiring companies’ financial position following M&As. Evidence
from previous studies suggested that inter-relationships may exist among various
financial ratios.
For example, in their study of ten pharmaceutical M&As in Pakistan between
2001 and 2009, Khidmat and Rehman (2014) claimed that liquidity had a positive
relationship with profitability (Khidmat & Rehman, 2014). That is, liquidity ratios
declined when the profitability increased (Khidmat & Rehman, 2014). The conflicting
conclusions of the relationship between liquidity and profitability may be a result of the
payment method of an M&A and the capital structure of the acquiring company
(Khidmat & Rehman, 2014). Declined liquidity ratios as shown in the Kanimozhi study
might be a result of cash payment (Kanimozhi & Pavathaarni, 2019).
Deficiencies in the Evidence
As discussed, the empirical evidence regarding the impact of M&As on the
financial performance of pharmaceutical companies was not consistent. The
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inconsistency of the evidence can be summarized in three forms. First, the large number
of previous studies suggested that a variety of financial ratios were used for the
measurement of financial performance. There is no consistent conclusion as to which
ratios provide the most accurate or appropriate evaluation of pharmaceutical companies’
financial position in the context of M&As. Second, the existing literature is unable to
provide consistent empirical evidence as to whether pharmaceutical M&As resulted in
positive financial outcomes. Third, in assessing the financial impact of pharmaceutical
M&As, different evaluation periods (e.g., one year, two years, three years, five years)
have been used and there is no consensus on what the optimal evaluation period is to
assess post-M&A financial performance. It appeared that studies with larger sample sizes
used longer evaluation periods, such as Danzon et al. (383 M&As, three years) (2007)
and Rani et al. (305 M&As, five years) (Rani et al., 2015), both of which were
proprietary databases. Data availability is one of the reasons that a two-year evaluation
period, instead of a longer evaluation period, was adopted in the current study to assess
the financial impact of pharmaceutical M&As. A more detailed explanation for choosing
a two-year evaluation period is provided in Research Method on page 64.
Overall, the previous studies varied widely in terms of the financial ratios that
were used to measure financial outcomes, as well as the conclusions whether M&As led
to increased or decreased performance. However, the inconclusive findings regarding the
financial impact of M&As appeared to be consistent in both the pharmaceutical industry
and other industries across the world. Researchers have explained that the wide variations
in the observed financial outcomes following M&As might be dependent on the financial
ratios that were used, the acquiring companies’ experience in post-M&A integration (N.
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Hu et al., 2020), short- versus long-term outcomes (Hummel & Pennings, 2019), or the
payment method of the deal (Khidmat & Rehman, 2014).
In addition to the inconsistency in the literature regarding the financial impact of
pharmaceutical M&As, it was apparent that there is a lack of empirical evidence of the
financial impact of M&As among U.S. pharmaceutical companies. Given the fact that the
U.S. pharmaceutical industry contributes approximately 40% of the annual revenue to the
global pharmaceutical industry (EFPIA, 2020), and plays a significant role in the U.S.
economy (SelectUSA, 2020), it is important to understand how the unprecedented M&A
waves in the U.S. pharmaceutical industry since 2000 have affected the financial health
of the acquiring companies. This study contributes to the literature by adding empirical
evidence of pharmaceutical M&As and their financial outcomes in the U.S.
Summary
The pharmaceutical industry in the U.S. represents a substantial proportion of the
global market and plays an important role in the U.S. economy. Since the beginning of
the 21st century, there have been multiple waves of M&As in the pharmaceutical industry
(Alexandridis et al., 2012). The goal of pharmaceutical M&As is to achieve product
pipeline growth while avoiding the high cost, long timeframe, and high risk associated
with drug R&D and regulatory approval (DiMasi et al., 2016).
A pharmaceutical company acquiring another through an M&A expects to obtain
revenue-driving patented drugs from a target company to fill the revenue gap caused by
the expiring patents in the current product pipeline (Marco & Rausser, 2008), which is
referred to as a patent cliff (Calo-Fernández & Martínez-Hurtado, 2012). According to
the efficiency theory and the monopoly theory, pharmaceutical M&As are justified as the
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acquiring companies are expected to achieve synergies that can improve the new
companies’ efficiency, increase the revenue, and reduce the operating cost (Sinha &
Deepika, 2017). However, the financial success of pharmaceutical M&As depends on the
success of post-M&A integration (Bodner & Capron, 2018), as well as other factors that
may affect the integration process (N. Hu et al., 2020).
The empirical evidence, however, is unable to provide a consistent answer as to
whether M&As in the U.S. pharmaceutical industry have resulted in improved financial
outcomes as anticipated. The inconsistency in the literature included the inconsistent use
of financial ratios as the measurement of financial outcomes, and the inconsistent
findings regarding whether the post-M&A financial outcomes improved for the acquiring
companies.
In addition to the inconsistent evidence in the literature, there is also a lack of
empirical evidence of the financial outcomes following M&As in the U.S.
pharmaceutical industry. Therefore, the current study was motivated by the need to
generate such empirical evidence to help internal and external stakeholders better
understand the impact of M&As on U.S. pharmaceutical companies. Three mostly used
financial ratios were chosen to provide a comprehensive evaluation of the financial
performance (Myšková & Hájek, 2017; Sanderson, 2016). The significance of the study
lies in the significance of the U.S. pharmaceutical industry in the global pharmaceutical
market and the U.S. economy. In the following Chapter 3, the study methodology and
design are detailed, including the research questions, hypotheses, study data, variables,
study sample, and analysis plan.
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CHAPTER 3: METHODOLOGY
The U.S. pharmaceutical industry represents 40% of the total revenue of the
global pharmaceutical industry (EFPIA, 2020). The U.S. pharmaceutical industry also
contributes 4% to the U.S. GDP in 2019 (2020). Therefore, understanding the key issues
that affect the financial success of the U.S. companies in the pharmaceutical industry is
important. Like many other countries, the U.S. pharmaceutical industry is prompted by
the financial stress that companies encounter when one or more of their blockbuster drugs
are expiring (Zweiphenning, 2016), which is referred to as a patent cliff (Calo-Fernández
& Martínez-Hurtado, 2012).
To compensate for the potential revenue loss due to a patent cliff, pharmaceutical
companies are forced to search for remedies that can replenish their product pipelines to
sustain the revenue streams (Song & Han, 2016). However, the traditional approach of
obtaining new patents through R&D is increasingly challenging pharmaceutical
companies’ bottom line due to the rising upfront cost, long timeframe, and low success
rate associated with drug R&D and regulatory approval (DiMasi et al., 2016). As an
alternative response to acquire revenue-driving patents, M&As have been increasingly
pursued by pharmaceutical companies due to the potential of being a financially viable
option to remedy patent cliff (Marco & Rausser, 2008).
This chapter starts with the research question and hypotheses, followed by the
study methodology and design. Details on the study approach, including data collection,
dependent and independent variables, study population and sample, and data analysis, are
presented. This chapter also includes discussions of ethical considerations,
trustworthiness, and delimitations.
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Research Question and Hypotheses
The objective of the study was to assess the impact of M&As on pharmaceutical
companies’ financial performance. The primary research question of the study was how
the financial performance of an acquiring company had changed following an M&A. To
answer the research question, a quantitative study with one-group pretest-posttest design
was conducted (Creswell & Creswell, 2017). The research question was answered by
testing three pairs of hypotheses:
Hypothesis 1
Null Hypothesis (H0). The solvency of the acquiring pharmaceutical company as
measured by the D/E ratio does not change significantly after an M&A.
Alternative Hypothesis (H1). The solvency of the acquiring pharmaceutical
company as measured by the D/E ratio changes significantly after an M&A.
Hypothesis 2
Null Hypothesis (H0). The liquidity of the acquiring pharmaceutical company as
measured by the quick ratio does not change significantly after an M&A.
Alternative Hypothesis (H2). The liquidity of the acquiring pharmaceutical
company as measured by the quick ratio changes significantly after an M&A.
Hypothesis 3
Null Hypothesis (H0). The profitability of the acquiring pharmaceutical company
as measured by the operating margin does not change significantly after an M&A.
Alternative Hypothesis (H3). The profitability of the acquiring pharmaceutical
company as measured by the operating margin changes significantly after an M&A.
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The following sections describe the details of the method and design of the study,
study population and sample, analysis plan, and potential limitations and delimitations.
Research Method
Quantitative methodology was used to measure the changes in the acquiring
companies’ key financial ratios after M&As as compared to before M&As. The
advantage of using quantitative methodology is that it provides a standardized benchmark
that will facilitate a longitudinal evaluation of the company’s financial performance by
repeating the same approach of the current study in the future (Creswell & Creswell,
2017). Moreover, compared to qualitative methodology, quantitative methodology is
based on objective data and can be replicated using the same measurements to assess the
financial impact of M&As on different companies and during different time periods.
Therefore, results generated from quantitative studies can be generalized, whereas
qualitative results may not be (Khandker et al., 2010).
Research Design
To assess the changes in the study companies’ key financial ratios after M&As as
compared to before M&As, a one-group pretest-posttest design was used to conduct the
quantitative study. One-group pretest-posttest design is one of the most frequently used
quasi-experimental research designs in which a single group of research participants (i.e.,
acquiring companies in the current study) is pretested, then post-tested following the
intervention of interest, in this case, M&As (Creswell & Creswell, 2017). If the pretest
and posttest measurements differ significantly, then the difference may be attributed to
the intervention (i.e., M&As).
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One-group pretest-posttest design has been widely used to evaluate the impact of
an intervention in education and healthcare. Marsden and Torgerson (2012) reviewed 490
educational research articles published in 2009 and found that 16 articles used a onegroup, pretest-posttest design, accounting for approximately 3% of all articles published
in educational research journals in that year. Harris et al. conducted a systematic review
of four years of publications that used quasi-experimental designs in a medical journal
(Harris et al., 2006). Among the 25 quasi-experimental studies under review, 12 studies
used one-group pretest-posttest design (Harris et al., 2006), nearly half of all published
quasi-experimental studies within four years.
In the study of M&As as an intervention, Lashari et al. (2015) compared the preand post-merger profitability of U.S. technology firms using one-group pretest-posttest
design (Lashari et al., 2015). Using the same study design, Al-Hroot (2016) analyzed the
post-merger impact on financial performance in four industries in Jordan, including the
pharmaceutical industry (Al-Hroot, 2016). Rasool & Raychaudhuri used the one-group
pretest-posttest design to assess the impact of cross-border pharmaceutical M&As on
financial ratios of the acquiring companies in India (Rasool & Raychaudhuri, 2019).
Despite its popularity for impact evaluation, one-group pretest-posttest design has
been criticized for its lack of strength in establishing causality between the intervention
of study and the observed outcomes (Knapp, 2016). The absence of a control group is the
main reason that it is difficult to attribute the observed difference between the posttest
and the pretest to the intervention of study (Knapp, 2016).
Nevertheless, one-group pretest-posttest design is justified if the intervention of
study can be potentially implemented to every participant in the population (Knapp,
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2016). As in the current study, the 20 largest pharmaceutical companies (in terms of
revenue) were involved in M&As as an acquirer during the study period between 2000
and 2019 (Table 1). Therefore, it is impossible to have a control group with
pharmaceutical companies of the similar characteristics, such as size or revenue, which
had not experienced any M&As during the same period.
In addition to quasi-experimental designs that use a control group, interrupted
time-series designs can also be used to evaluate the impact of an intervention, such as
M&As. In an interrupted time-series design, a string of consecutive observations equally
spaced in time is interrupted by the imposition of an intervention. The advantage of this
design is that with multiple measurements both before and after the intervention, it is
easier to control for confounding and the findings are thus more robust (Bernal et al.,
2017).
However, for the current study, there are two reasons for not using the interrupted
time-series. First, conducting an interrupted time-series study requires more years of data
for both the pre- and post-M&A periods. Given the scope and budget of the current
dissertation project, acquiring such a dataset was not feasible. Second, as shown in Table
1, many pharmaceutical companies had experienced multiple M&As during the study
period (2000-2019). Therefore, frequent M&As in the pharmaceutical industry have left a
shorter time window to isolate the impact of a specific M&A, if the pre- and post-M&A
periods of two consecutive M&As overlapped.
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Table 1
M&A for Top 20 Pharmaceutical Companies between 2000 and 2019
Rank

Company

2019 Revenue a

2000-2019 M&A

1

Johnson & Johnson

82.10

2006, 2012, 2017

2

Roche

63.54

2009

3

Pfizer

51.75

2002, 2009, 2015

4

Novartis

47.45

2010, 2014

5

Merck & Co.

46.84

2006, 2009, 2014

6

GlaxoSmithKline

43.26

2000, 2018

7

Sanofi

40.51

2004, 2011, 2018

8

AbbVie

33.27

2015, 2019

9

Takeda

29.88

2018

10

Bayer

26.59

2006, 2014, 2016

11

Bristol Myers Squibb

26.15

2019

12

AstraZeneca

23.57

2007

13

Amgen

23.36

2001, 2013, 2019

14

Gilead Sciences

22.45

2011, 2017

15

Eli Lilly

22.32

2008, 2017, 2019 b

16

Boehringer Ingelheim

21.28

2016

17

Novo Nordisk

18.03

2013b

18

Teva Pharmaceutical Industries

16.89

2015

19

Allergan

16.09

2005, 2006, 2015 b

20

Biogen

14.38

2006, 2007, 2015, 2019 b

Abbreviation. M&A, merger and acquisition.
Note. The table was compiled based on data from online search, including company websites and
news articles.
a

Revenues are shown in billions of U.S. dollars. b Italicized text indicates M&As with a

transaction value less than 10 billion U.S. dollars.
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In the current study, quantitative methodology was chosen to quantify the
financial impact of M&As on acquiring companies’ post-M&A performance within two
years of the event. As described in Chapter 1, related to the challenge of selecting a time
window for post-M&A evaluation (page 12), there were a couple of reasons to choose an
evaluation period of two years in the absence of a clear definition of the best time
window for post-M&A evaluation.
First, the OECD reference guide on pre-post evaluation of merger states that
identifying a balance between the time needed for the effects of M&As to manifest and
the risk of new M&As occurring is necessary (OECD, 2016). Therefore, a one-year time
window would be too short for the effects of M&As to manifest due to the time required
for post-M&A integration (Lahtinen, 2020). In addition, financial assessment based on
one-year data is more likely to be biased due to outliers (Adams et al., 2019). In contrast,
the chances that the evaluation periods for two consecutive M&As overlap increase if a
longer time window is chosen.
Second, the selection of the time window was dependent on the nature of the
industry. Buccirossi et al. (2008) argued in the methodology guidance for the European
Commission for conducting the pre-post assessment of M&As that “the timeframe should
be set to capture all the possible main effects [of the M&As], and overall, we believe that
a period of about three years from the merger should be covered in the assessment, which
could be reduced to two for very dynamic and innovative industry.” As shown in the
IMAA report (2020), the pharmaceutical industry is very dynamic in terms of the
frequent occurrence of M&As, especially among large pharmaceutical companies.
Therefore, a two-year evaluation time window (versus three or more years) was justified
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for the assessment of pharmaceutical M&As to ensure that the effect of a specific M&A
is assessed independently from a consecutive M&A.
Third, the number of M&As that is qualified for the study depends on the length
of the time window for the pre-post evaluation. The longer the time window is, the
smaller the sample size will be. For example, 12 M&As were qualified for the analysis
between 2000 and 2017 with a two-year time window. The sample size would have
decreased to only six M&As if a three-year time window had been used due to the
narrower timeframe for data acquisition and the exclusion of M&As with a pre- or postM&A evaluation period that overlapped with another M&A. Therefore, a two-year time
window was used to ensure a sufficient sample size. The power analysis on page 74
further illustrates the impact of sample size on study power.
Data Collection
The SEC requires all publicly traded companies to provide annual financial
statements. All pharmaceutical companies in the current study were publicly traded.
Therefore, the financial data relating to the selected companies under study were obtained
from the publicly available annual reports in the SEC public database of filings (SEC,
2020). For each of the study M&As, the calendar year of the M&As was deemed as the
index year. Data from the acquiring company’s annual report were collected for the two
years before (pre-M&A) and two years after (post-M&A) the index year. For example,
Pfizer acquired Pharmacia in 2002. The year of 2002 was deemed as the index year. The
Pfizer/Pharmacia deal was deemed as the index event. The pre-M&A period included the
years of 2000 and 2001; the post-M&A period included the years of 2003 and 2004. The
index year (2002) was deemed as the transition year, and thus was not included in the
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study. This approach has been widely adopted by researchers in previous studies of M&A
evaluation (Thomas et al., 2019).
Study Variables
The study has three dependent variables and one independent variable. The
dependent variables are the three financial ratios that were used to measure the financial
performance of the study companies following M&As. Table 2 shows the calculations for
the three dependent variables measured in the study. The independent variable is the
index M&A.

Table 2
Calculations of Financial Ratios Measured in Study
Financial Ratio
Solvency

Financial Ratio

Calculation

Debt-to-Equity Ratio

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

(Hypothesis 1)
Liquidity

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 − 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

Quick Ratio

(Hypothesis 2)
Profitability

Operating Margin

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅

(Hypothesis 3)

Population and Sample
The population of this study consisted of all pharmaceutical companies that
experienced M&As from 2000 through 2017. A purposive sample was selected following
the three-step process: First, pharmaceutical M&As with a transaction value exceeding 10
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billion U.S. dollars and a transaction year between 2000 and 2017 were selected. The
resulting list of the M&As was ranked based on the transaction value in 2019 U.S. dollar
value.
Second, if the acquiring pharmaceutical company was not based in the U.S., the
M&A was excluded. The subsequent M&As were moved up in the list. Third, the top 12
M&As with the highest transaction value remaining on the list were selected as the study
sample. As shown in Table 3, the final study sample consisted of 12 M&A deals,
involving 8 acquiring companies from 2001 to 2017. Pfizer experienced three M&As,
while Johnson & Johnson and Gilead each experienced two M&As as the acquirer. A
power analysis of the sample size can be found later in this chapter.

Table 3
Study Sample: Top 12 M&As with U.S. Acquirers between 2000 and 2017
Rank a

Year

Acquirer b

Target Country and Name

1

2002

Pfizer (1/3)

United Kingdom Pharmacia

Transaction
Value c
91.3

2

2009

Pfizer (2/3)

United States Wyeth

80.9

3

2009

Merck & Co.

United States Schering-Plough

56.1

4

2016

Abbott Laboratories

United States St Jude Medical

31.9

5

2017

Johnson & Johnson (1/2)

Switzerland Actelion

29.0

6

2001

Amgen

United States Immunex

24.4

7

2015

AbbVie

United States Pharmacyclics

22.8

8

2012

Johnson & Johnson (2/2)

Switzerland Synthes

22.1

9

2015

Pfizer (3/3)

United State Hospira

18.5

10

2014

Zimmer

United States Biomet Inc.

14.7
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Rank a

Year

Acquirer b

Target Country and Name

11

2011

Gilead Sciences (1/2)

United States Pharmasset

Transaction
Value c
12.8

12

2017

Gilead Sciences (2/2)

United States Kite Pharma

12.4

Abbreviation. M&A, merger and acquisition.
Note.
a

The study M&As were ranked based on the transaction value in 2019-dollar amount. b All

acquirers were headquartered in the U.S. c Transaction values are shown in billions of U.S dollars,
inflated to 2019 currency value.

Data Analysis Methods
The study analyses were conducted in two steps. As the first step of the analysis, a
descriptive case-by-case analysis was conducted to compare the changes in the financial
ratios before and after the M&As. That is, for each of the 12 selected M&As, each of the
three financial ratios of the acquiring company for the pre- and post-M&A periods was
compared, respectively. As shown in Table 4, data of each sample’s operating margin in
the two years before the M&A and the two years after the M&A were collected and
summarized. The average operating margin in the pre-M&A and post-M&A periods were
calculated by taking the averages of pre-1 and pre-2, and post-1 and post-2, respectively.
The percentage change between the average post-M&A period and the average pre-M&A
period was calculated using (post-average – pre-average)/pre-average.
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Table 4
Table Shell: Changes in Operating Margin Before and After M&A
Year

Acquirer

Pre-2

Pre-1

Pre-

Post-1

Post-2

average

Post-

Statistic

average

2002

Pfizer

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2009

Pfizer

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2009

Merck & Co.

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2016

Abbott Laboratories

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2017

Johnson & Johnson

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2001

Amgen

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2015

AbbVie

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2012

Johnson & Johnson

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2015

Pfizer

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2014

Zimmer

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2011

Gilead Sciences

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

2017

Gilead Sciences

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

xx.xx

% change

-

-

xx.xx

-

-

xx.xx

Paired

Group Average

t-test
p value

Abbreviation. M&A, merger and acquisition.
Note. Cells with “xx.xx” were populated with numbers; cells with “-” indicate “not applicable”;
% change was calculated as (post-average – pre-average)/pre-average; the paired t-test was used
to test the statistical significance between the group averages of the pre- and post-M&A periods.

In the second step following the case-by-case descriptive analysis, the group
average of each financial ratio for the 12 selected M&As was compared between the preM&A group and the post-M&A group. As shown in the last row in Table 4, the group
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averages for the pre- and post-M&A periods were calculated by taking the average of the
12 samples for the two periods, respectively.
Paired Sample T-Tests
The statistical difference between the pre-M&A and post-M&A financial
performance was tested using the paired sample t-tests. The paired sample t-test, also
called the dependent sample t-test, is a statistical procedure used to determine whether the
mean difference between two sets of observations is zero. In a paired sample t-test, each
subject is measured twice, resulting in pairs of observations (Rietveld & Van Hout,
2017). In the current study, each sample was measured twice on a given dependent
variable, for the pre-M&A and the post-M&A periods, respectively (i.e., pre-average,
post-average).
In the paired sample t-tests, it is assumed that the difference of pairs follows a
normal distribution. The normality assumption can be checked by computing the ShapiroWilk test for each group. If the data are normally distributed, the p-value should be
greater than 0.05 (Rietveld & Van Hout, 2017).
Power Analysis
Power analysis was conducted before the study analyses to estimate the sample
size required. As shown in Figure 7, to obtain a power of 0.8 (i.e., Type II error β = 0.2),
a minimum of 10 pairs are required (Perugini et al., 2018). In the current study, a sample
of 12 pre- and post-M&A pairs was analyzed. According to the power analysis, the power
reached approximately 88% (β = 0.12) for a sample size of 12. As discussed, if a threeyear post-M&A evaluation period had been used, the sample size would have dropped to
six and the power would have decreased to only 50%, which would have considerably
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undermined the reliability of the study (Button et al., 2013). All significance tests in the
study were two-sided and defined at p ≤ 0.05.
Figure 7
Paired T-Test Power Calculation

Note. The power analysis was conducted using the R software: effect size = 1; alpha = 0.05;
tails = two-sided.

Statistical Software
Microsoft Excel (Office 365) was used to organize data, calculate financial ratios,
and produce study figures. R software (version 4.0) was used for all statistical analyses
(power analysis and paired t-tests) between the pre-M&A and post-M&A periods. R is a
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programming language and free software for statistical computing and graphics supported
by the R Foundation for Statistical Computing (R: A language and environment for
statistical computing, 2020).
Ethical Considerations
The purpose of the study was to assess the financial impact of M&As as a
business strategy to offset the potential revenue loss due to a patent cliff. The study was
not intended to compare the financial performance between pharmaceutical companies.
In addition, all data used for this study were publicly available; no proprietary data were
used. The study was approved by the Institutional Review Board (IRB) at the City
University of Seattle (see APPENDIX A).
Trustworthiness
To establish trustworthiness in a quantitative study, the validity and reliability of
the study need to be addressed. Validity refers to how accurately a study answers the
research question (Burridge & Lynch, 2020). In contrast, reliability refers to the
consistency of a study (Creswell & Creswell, 2017).
Validity
Validity is defined as the extent to which a concept is accurately measured in a
quantitative study (Heale & Twycross, 2015; Mohajan, 2017). To ensure validity, the
appropriate ratios were used to measure the companies’ financial performance. Financial
key performance indicators (KPIs) are measurable values that indicate how well a
company is doing regarding generating revenue and profits. Monitoring KPIs shows
whether a business is achieving its long-term goals (Demydyuk, 2012).
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When measuring financial performance, various KPIs exist, and there is no
evidence showing which ones are the best (Cinotti & Časni, 2018). Thomas (2019) and
Rasool (2019) both measured the D/E ratio, the quick ratio, and the operating margin to
assess the post-M&A financial performance of pharmaceutical companies, as compared
to the pre-M&A period (Rasool & Raychaudhuri, 2019; Thomas et al., 2019). The current
study measured these three financial ratios to assess solvency, liquidity, and profitability
to obtain an evaluation of the study companies’ financial performance following the
M&As.
Reliability
Reliability is the consistency of the measurement, or the degree to which an
instrument measures the same way each time it is used under the same condition with the
same subjects (Heale & Twycross, 2015; Mohajan, 2017). To ensure reliability, the study
targeted the U.S. pharmaceutical companies that experienced the 12 largest M&As (in
dollar value) between 2000 and 2017. There is empirical evidence showing that most
M&As occurred among the largest companies in the pharmaceutical industry (Danzon,
Epstein, & Nicholson, 2007). Therefore, it is expected that the results from the current
study are reliable.
Limitations
The major limitation of the study could be the potential threats to the validity of
the study. That is, potential confounders, variables that influence both the financial
performance outcomes and M&As, were not considered in the study. No potential
confounders included in the study was a result of the absence of a control group. The
major limitation of a study without a control group was that the causal relationship
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between M&As and changes in financial outcomes may not be established. For example,
a change in the global economic or political environment could be a confounder, in that it
could both affect a company’s likelihood of an M&A and its financial performance. In
this case, it would be difficult to draw the conclusion that an M&A was the causal factor
for a company’s performance change if no control group had been included.
However, the threats to validity due to the absence of a control group were
mitigated by the following three factors. First, the intervention under study was
applicable to every participant in the population (Marsden & Torgerson, 2012). As shown
in Table 1 on page 67, all top 20 pharmaceutical companies had experienced M&As as an
acquirer from 2000 to 2017. Therefore, a control group was not applicable in the current
study in that the intervention (i.e., M&As) was applicable to every participant (i.e.,
pharmaceutical company) in the population.
Second, when multiple measurements are taken for the pretest and posttest, the
additional measurements serve as the control and the validity of the one-group pretestposttest design is ensured (Knapp, 2016). In the current study, two measurement
occasions were included for the pre- and post-M&A period, respectively. The average of
the two post-M&A measures was compared to the average of the two pre-M&A measures
to assess the difference in financial performance before and after the M&As (see Table 4
on page 73). By taking multiple measurements instead of a single measurement, the
validity of the study was substantiated by reducing the impact of a possible outlier.
Third, in a typical one-group pretest-posttest design, the pretest and posttest are
usually conducted at the same time point for the entire group. That is, all participants in
the sample have the same index time. In comparison, in this study, pretests and posttests
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were conducted in different years for each sample due to their different index years. By
measuring a dependent variable in different years for different participants, the impact of
a time-dependent confounder, such as global recession, was mitigated because the
confounder was less likely to affect the independent variable (i.e., M&A) in a same
fashion for different participants at different time points.
Delimitations
The study was conducted targeting the highest-value M&As and the associated
acquirers that were based in the U.S. from 2000 through 2017. Therefore, the findings of
the current study may or may not be generalizable to smaller companies, companies in
other industries, the pharmaceutical industry in other countries, or M&As that occurred
before 2000.
In addition, a small sample size of the current study may pose threat to the
generalizability of the study findings (Charter, 1999; Sykes et al., 2018). However, the
power analysis indicated that a sample of 12 pairs is sufficient to reach a power of
approximately 88% (see Figure 7 on page 75). In addition, by targeting the largest
pharmaceutical companies and the highest-value M&As in the industry within an 18-year
time frame between 2000 and 2017, the study ensured the generalizability of the study
findings. In fact, the study sample (12 M&As) represented 31% (12 out of 39) of the
highest-value M&As in the pharmaceutical industry between 2000 and 2017, and 63%
(12 out of 19) of the highest-value M&As with a U.S. pharmaceutical company as the
acquirer between 2000 and 2017. Despite the good power estimate and representativeness
of the study sample, the findings of the study may not necessarily generalize to smaller
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companies, companies in other industries, the pharmaceutical industry in other countries,
or M&As that occurred before 2000 or after 2017.
Summary
The study used a quantitative methodology and a one-group pretest-posttest
design to answer the research question of how the financial performance of the acquiring
companies had changed following the M&As in the U.S. pharmaceutical industry
between 2000 and 2017. The research question was answered by testing three pairs of
hypotheses that are related to three financial ratios: solvency (D/E ratio), liquidity (quick
ratio), and profitability (operating margin). Twelve highest-value pharmaceutical M&As
that were pursued by U.S. acquirers between 2000 and 2017 were selected as the study
sample. The financial performance of the study companies in the two years before and
two years after the index M&A was measured and compared to assess the financial
impact of M&As.
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CHAPTER 4: RESULTS
Since the year 2000, the pharmaceutical industry has experienced a wave of
M&As. Both the number and the value of pharmaceutical M&As reached historical highs
in 2019, despite the downturn of M&As following the global recession in 2008 (IMAA,
2020). In the pharmaceutical industry, M&As are viewed as a viable option to
compensate for the potential revenue loss as a result of patent expiration (Chao et al.,
2016). The acquiring company may replenish its product pipeline by obtaining patents
from the target company. Because patented drugs, on average, make up 80% of a
pharmaceutical company’s annual revenue (IQVIA, 2019), expanding the product
pipeline with revenue-driving patents through an M&A can improve a pharmaceutical
company’s financial performance (Song & Han, 2016).
In addition to M&As, pharmaceutical companies may expand their product
pipelines by acquiring drug patents through R&D, which requires substantial upfront
investment in drug discovery, research, and regulatory approval (DiMasi et al., 2016).
Development of a successful drug may take 10 to 15 years (see Figure 2 on page 6) and
an average of $2.6 billion (DiMasi et al., 2016). Only a small proportion of R&D
investments resulted in patents (DiMasi et al., 2016). Pharmaceutical companies have
increasingly pursued M&As, with the intention of obtaining revenue-producing patented
drugs quickly (Song & Han, 2016). In fact, a large number of M&As occurred when the
acquiring company faced the potential for a steep revenue drop due to a patent expiration
(Lashari et al., 2015).
This study was conducted to assess the impact of pharmaceutical M&As on the
financial performance of the acquiring companies. A quantitative study with one-group
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pretest-posttest design was conducted to answer the research question. The research
question was how the financial outcomes of the acquiring company’s solvency, liquidity,
and profitability had changed following an M&A in the U.S. pharmaceutical industry.
Three pairs of hypotheses were tested to answer the research question:
Hypothesis 1
Null Hypothesis (H0). The solvency of the acquiring pharmaceutical company as
measured by the D/E ratio does not change significantly after an M&A.
Alternative Hypothesis (H1). The solvency of the acquiring pharmaceutical
company as measured by the D/E ratio changes significantly after an M&A.
Solvency was measured using the D/E ratio, which measured a company’s debt
financing relative to the company’s equity before and after an M&A.
Hypothesis 2
Null Hypothesis (H0). The liquidity of the acquiring pharmaceutical company as
measured by the quick ratio does not change significantly after an M&A.
Alternative Hypothesis (H2). The liquidity of the acquiring pharmaceutical
company as measured by the quick ratio changes significantly after an M&A.
The quick ratio was used to measure liquidity before and after an M&A. The
quick ratio offers a conservative measurement of a company’s liquidity by excluding
inventories that are difficult to liquidate (Barot & Rao, 2020).
Hypothesis 3
Null Hypothesis (H0). The profitability of the acquiring pharmaceutical company
as measured by the operating margin does not change significantly after an M&A.
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Alternative Hypothesis (H3). The profitability of the acquiring pharmaceutical
company as measured by the operating margin changes significantly after an M&A.
Profitability was measured by the operating margin, calculated as the net profit
(i.e., operating income) as a percentage of the revenue, accounting for the costs involved
in production and operation (i.e., operating costs).
This chapter first presents the characteristics of the M&As studied. Then, the
impact of M&As on the financial performance of the acquiring companies is presented in
three sections, one for each hypothesis tested.
Characteristics of the Study M&As
APPENDIX B includes a summary of the study M&As, including the transaction
values, the expiring or recently expired patents at the time of the M&As, and the
revenues of these patents relative to the acquiring companies’ total revenues in the year
prior to the M&As. Of the M&As that occurred between 2000 and 2017, 12 M&As with
the highest transaction values were selected for study inclusion. Eight acquiring
companies involved in the study M&As were headquartered in the U.S. at the time of the
transaction. Pfizer was the acquirer in three M&As (2002, 2005, 2009); Johnson &
Johnson (2012, 2017) and Gilead (2011, 2017) were each the acquirers in two M&As;
AbbVie (2015), Abbott (2016), Amgen (2001), Merck & Co. (2009), and Zimmer (2014)
were each the acquirers in one M&A (APPENDIX B).
Each of the 12 study M&As had a transaction value that exceeded $10 billion,
ranging from $11.2 billion for the Gilead/Pharmasset acquisition in 2011 to $68 billion
for the Pfizer/Wyeth acquisition in 2009 (APPENDIX B). When inflated to 2019 dollars
using the consumer price index (CPI), the Pfizer/Pharmacia acquisition in 2002 had the
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highest transaction value of $91.3 billion. The average transaction value in 2019 dollars
was $34.2 billion (SD = $25.8 billion).
Results of the Impact of an M&A on the Acquiring Company’s Financial
Performance
For each acquiring company, the two-year average values of the three dependent
variables after the M&A were compared to the two-year averages before the M&A,
respectively. For the study sample of 12 M&As, paired t-tests were conducted to assess
whether any observed differences between the post- and pre-M&A measurements were
statistically significant. The following three sections summarize the results of the impact
of an M&A on the acquiring company’s three financial ratios.
Impact of M&As on Solvency
Table 5 presents the pre- and post-M&A D/E ratios for the study sample, as well
as the percent changes in the D/E ratio following the M&As. Nine out of the 12 M&As
resulted in increased D/E ratios, while three M&As resulted in decreased D/E ratios. The
Zimmer/Biomet acquisition in 2014 led to a three-fold (303.56%) increase in the D/E
ratio within two years of the M&A, the highest increase in the study sample. In contrast,
the Pfizer/Pharmacia acquisition in 2002 resulted in a decrease of 39.81% in the D/E ratio
within two years of the M&A, the highest decrease in the study sample. Pfizer (2002),
Johnson and Johnson (2017), and Gilead (2017) resulted in decreased D/E ratios within
two years of their M&A deals. The paired t-tests showed that the increase in the D/E ratio
after M&As (post-average 1.19 vs. pre-average 0.88) was not statistically significant (p =
0.062). Therefore, Hypothesis 1 was rejected.
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Table 5
Debt-to-Equity Ratios of Acquiring Pharmaceutical Companies Before and After M&As
Year

Acquirer a

D/E Ratio 2-Year

D/E Ratio 1-Year

Average D/E Ratio

D/E Ratio 1-Year

D/E Ratio 1-Year

Average D/E Ratio

Pre-M&A

Pre-M&A

Pre-M&A

Post-M&A

Post-M&A

Post-M&A

% Change b

2002

Pfizer

0.34

0.48

0.41

0.22

0.27

0.25

-39.81%

2009

Pfizer

0.20

0.30

0.25

0.50

0.47

0.49

94.08%

2009

Merck & Co.

0.30

0.33

0.31

0.39

0.50

0.45

42.70%

2016

Abbott Laboratories

0.36

0.42

0.39

0.90

0.64

0.77

95.79%

2017

Johnson & Johnson

0.28

0.39

0.33

0.51

0.47

0.49

46.88%

2001

Amgen

0.11

0.07

0.09

0.17

0.16

0.17

83.13%

2015

AbbVie

3.28

8.60

5.94

7.95

7.33

7.64

28.66%

2012

Johnson & Johnson

0.30

0.34

0.32

0.25

0.27

0.26

-19.65%

2015

Pfizer

0.48

0.51

0.50

0.71

0.61

0.66

32.65%

2014

Zimmer

0.31

0.27

0.29

1.16

1.16

1.16

303.56%

2011

Gilead Sciences

0.18

0.59

0.39

0.88

0.58

0.73

88.99%

2017

Gilead Sciences

1.19

1.39

1.29

1.28

1.09

1.18

-8.34%

0.61

1.14

0.88

1.24

1.13

1.19

(p value) 0.062 c

Group Average

Abbreviation. M&A, merger and acquisition.
Note.
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a

The table is sorted by the transaction value in 2019-dollar value. Please refer to APPENDIX B for the transaction value of each M&A. b. %

change was calculated (post-average – pre-average)/pre-average. c. p value of 0.062 indicates that the observed difference between the post-M&A
period and the pre-M&A period was not statistically significant. Therefore, Hypothesis 1 was rejected.
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Impact of M&As on Liquidity
The pre- and post-M&A quick ratios are shown in Table 6. Eight out of the 12
M&As resulted in decreased quick ratios, while four M&As resulted in increased quick
ratios. The Pfizer/Pharmacia deal in 2002, the Pfizer/Wyeth deal in 2009, and the
Johnson and Johnson/Synthes deal in 2012 resulted in small decreases (< 5%) in the
quick ratio. In comparison, the Pfizer/Hospira deal in 2015, the Gilead/Pharmasset deal in
2011, the Johnson and Johnson/Actelion deal in 2017, the Zimmer/Biomet deal in 2014,
and the AbbVie/Pharmacyclics deal in 2015 resulted in substantial decreases, from -33.46
% to -54.15%, in the quick ratio. In contrast, quick ratio increased between 23.14% and
72.41% in the Merck/Schering-Plough deal in 2009, the Gilead/Kite deal in 2017, the
Abbott/St Jude deal in 2016, and the Amgen/Immunex deal in 2001. The average quick
ratio before an M&A was 1.66, decreasing by 10.48% to an average of 1.49 after an
M&A. However, the paired t-tests showed that the change was not statistically significant
(p = 0.442). Therefore, Hypothesis 2 was rejected.
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Table 6
Quick Ratios of Acquiring Companies Before and After the Study M&As
Year

Acquirer a

Quick Ratio 2-Year

Quick Ratio 1-Year

Average Quick

Quick Ratio 1-Year

Quick Ratio 1-Year

Average Quick

Pre-M&A

Pre-M&A

Ratio Pre-M&A

Post-M&A

Post-M&A

Ratio Post-M&A

% Change b

2002

Pfizer

1.04

1.00

1.02

0.88

1.13

1.00

-1.53%

2009

Pfizer

1.65

1.24

1.44

1.46

1.37

1.41

-2.01%

2009

Merck & Co.

0.97

0.59

0.78

1.25

1.43

1.34

72.41%

2016

Abbott Laboratories

0.77

1.04

0.90

1.67

1.03

1.35

49.13%

2017

Johnson & Johnson

1.77

2.04

1.90

1.03

0.88

0.96

-49.73%

2001

Amgen

2.10

2.80

2.45

3.54

2.50

3.02

23.14%

2015

AbbVie

2.00

1.06

1.53

1.14

0.89

1.02

-33.46%

2012

Johnson & Johnson

1.62

1.88

1.75

1.59

1.76

1.68

-4.17%

2015

Pfizer

1.79

2.06

1.92

0.84

0.93

0.88

-54.15%

2014

Zimmer

2.82

2.66

2.74

1.90

0.94

1.42

-48.21%

2011

Gilead Sciences

1.63

1.51

1.57

0.85

0.67

0.76

-51.36%

2017

Gilead Sciences

2.07

1.78

1.92

3.15

2.86

3.01

56.23%

1.68

1.64

1.66

1.61

1.37

1.49

(p value) 0.442 c

Group Average

Abbreviation. M&A, merger and acquisition.
Note.
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a

The table is sorted by the transaction value in 2019-dollar value. Please refer to APPENDIX B for the transaction value of each M&A. b. %

change was calculated (post-average – pre-average)/pre-average. c. p value of 0.442 indicates that the observed difference between the post-M&A
period and the pre-M&A period was not statistically significant. Therefore, Hypothesis 2 was rejected.
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Impact of M&As on Profitability
Table 7 shows the pre- and post-M&A operating margins and changes after each
M&A. Ten out of the 12 M&As resulted in decreased operating margins, while two
M&As resulted in increased operating margins. The greatest increase in operating margin
was realized after AbbVie’s acquisition of Pharmacyclics in 2015. AbbVie’s operating
margin increased by 48.75% in two years after the M&A. In contrast, the largest decrease
in operating margin (-74.24%) was seen after Amgen’s acquisition of Immunex in 2001.
The average operating margin declined from 0.30 before the M&As to 0.20 (- 31.25%)
after the M&As. The paired t-tests showed that the change was statistically significant (p
= 0.034). Therefore, Hypothesis 3 was accepted.
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Table 7
The Operating Margin of the Acquiring Company Before and After the Study M&As
Year

Acquirer a

Operating Margin 2-

Operating Margin 1-

Average Operating

Operating Margin 1-

Operating Margin 1-

Average Operating

Year Pre-M&A

Year Pre-M&A

Margin Pre-M&A

Year Post-M&A

Year Post-M&A

Margin Post-M&A

% Change b

2002

Pfizer

0.21

0.34

0.28

0.07

0.27

0.17

-1.53%

2009

Pfizer

0.19

0.20

0.20

0.15

0.19

0.17

-2.01%

2009

Merck & Co.

0.02

0.21

0.12

0.05

0.16

0.11

72.41%

2016

Abbott Laboratories

0.13

0.14

0.13

0.06

0.12

0.09

49.13%

2017

Johnson & Johnson

0.27

0.28

0.27

0.22

0.21

0.22

-37.65%

2001

Amgen

0.45

0.43

0.44

-0.14

0.37

0.11

-15.01%

2015

AbbVie

0.30

0.17

0.24

0.36

0.34

0.35

-8.19%

2012

Johnson & Johnson

0.28

0.19

0.23

0.22

0.28

0.25

-34.37%

2015

Pfizer

0.30

0.25

0.28

0.16

0.23

0.20

-21.41%

2014

Zimmer

0.23

0.23

0.23

0.08

0.11

0.09

-74.24%

2011

Gilead Sciences

0.50

0.50

0.50

0.41

0.40

0.41

48.75%

2017

Gilead Sciences

0.68

0.58

0.63

0.37

0.19

0.28

6.09%

0.30

0.29

0.30

0.17

0.24

0.20

(p value) 0.034 c

Group Average

Abbreviation. M&A, merger and acquisition.
Note.
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a

The table is sorted by the transaction value in 2019-dollar value. Please refer to APPENDIX B for the transaction value of each M&A. b. %

change was calculated (post-average – pre-average)/pre-average. c. p value of 0.034 indicates that the observed difference between the post-M&A
period and the pre-M&A period was statistically significant. Therefore, H0 is rejected.
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Summary
In this chapter, the results of the study are summarized. Following the M&As, the
acquiring companies experienced increases in debt liability (i.e., D/E ratio) and decreases
in liquidity (i.e., quick ratio) and profitability (i.e., operating margin). However, the
changes in the D/E and the quick ratios were not statistically significant. Chapter 5
presents an in-depth discussion of the results, followed by recommendations for action
and further research.

93

CHAPTER 5: CONCLUSIONS AND DISCUSSION
According to the IMAA (2020), the global pharmaceutical market has
experienced significant growth in M&As since the beginning of the 21st century. In
2019, there were 1,253 M&As in the pharmaceutical industry worldwide, and the value
of these M&As totaled $348 billion, the highest annual transaction value in history
(IMAA, 2020). A pharmaceutical company can be motivated to pursue M&As due to the
potential for obtaining patents from the target company to compensate for the expected
revenue loss due to a patent expiration in the current product pipeline (Song & Han,
2016). Pharmaceutical M&As can be explained by the monopoly theory and the
efficiency theory because M&As provide the potential for an acquiring company to
improve its financial performance through synergies (Trautwein, 1990).
While an M&A on its face would seem a viable option for a pharmaceutical
company to survive a patent cliff, the empirical evidence on the financial success of this
option is inconclusive. Moreover, there is a lack of research of the financial outcomes of
pharmaceutical M&As in the U.S., despite the critical role of the U.S. pharmaceutical
companies in the global pharmaceutical industry and impact of the U.S. pharmaceutical
industry on the nation’s economy. The current study was conducted to provide more
conclusive evidence of the change in financial performance of a pharmaceutical company
after acquiring another pharmaceutical company through an M&A. This chapter
discusses the study results and possible explanations of the results. Application of the
results and recommendations for action are also discussed, followed by recommendations
for further research.
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Discussion of Results and Conclusions
A quantitative study was conducted, using a one-group, pretest-posttest design to
assess the changes in three financial ratios at the acquiring pharmaceutical companies
after they pursued M&As between 2000 and 2017. As presented in Chapter 4, the postM&A financial ratios differed widely across companies. Overall, the post-M&A D/E
ratio and the post-M&A quick ratio did not change significantly among the study sample;
Hypothesis 1 and Hypothesis 2 were rejected. In contrast, the operating margin decreased
significantly following the M&As; Hypothesis 3 was accepted.
Financial Impact of Pharmaceutical M&As
The research question of the study was how the financial outcomes of the
acquiring company’s solvency, liquidity, and profitability had changed following an
M&A in the U.S. pharmaceutical industry. Three pairs of hypotheses were tested to
answer the research question. These hypotheses covered three financial ratios that were
used to measure a company’s financial performance, namely the D/E ratio for solvency,
the quick ratio for liquidity, and the operating margin for profitability. As shown in the
study, the post-M&A D/E ratio increased while the quick ratio decreased; however, both
changes were not statistically significant. In contrast, the post-M&A profitability, as
indicated by the operating margin, decreased significantly.
Impact of Pharmaceutical M&As on Solvency and Liquidity
When assessing a company’s financial health in terms of the ability to pay the
debt using the cash on hand, the D/E ratio and the quick ratio should be considered
together. A high D/E ratio alone does not necessarily mean that a company is at risk, if
the liquidity is sufficient to meet their obligations (Cont et al., 2020). As shown in the
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study, nine of the studies’ 12 M&As resulted in increased D/E ratios after the M&As,
whereas eight of the studies’ 12 M&As resulted in decreased quick ratios after the
M&As, although the aggregated changes were not statistically significant; that is,
Hypothesis 1 and Hypothesis 2 were both rejected. The post-M&A changes in solvency
and liquidity varied widely across M&A deals. The complicated payment methods,
including the amount of cash used, the amount of debt financing, and the price per share
of stock, could all have affected the post-M&A solvency and liquidity of an acquiring
company. However, these possible contributing factors were not within the scope of the
current study.
Impact of Pharmaceutical M&As on Profitability
The study results showed that the post-M&A operating margin decreased
significantly for the 12 pharmaceutical M&As; that is, Hypothesis 3 was accepted. When
interpreting the changes in post-M&A operating margin, there are a couple of reasons to
examine the two components of operating margin, i.e., post-M&A revenue and operating
cost. First, as shown in Table 2 on page 70, the operating margin is the percentage of
revenue left after covering the operating cost, calculated as the ratio of operating profit
(i.e., the difference between revenue and operating cost) to revenue (A. A. A. A. Rahman,
2017). Mathematically, a decreased operating margin could be the result of one of the
five scenarios of changes in post-M&A revenue and operating cost described in Table 8.
Therefore, it is important to understand which scenario(s) was (were) had led to the
changes in post-M&A operating margin.
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Table 8
Scenarios of Changes in Revenue and Operating Cost Resulting in Decreased Operating
Margin
Scenario

1

Two-Year Average Post-M&A

Two-Year Average Post-M&A

Revenue

Operating Cost

increase

increase, and greater than the increase
in revenue

2

no change

increase

3

decrease

no change

4

decrease

decrease, but smaller than the decrease
in revenue

5

decrease

increase

Abbreviation. M&A, merger and acquisition.

Second, according to the efficiency theory, the operating cost could decrease
when the newly combined company achieves cost synergy, and the revenue could
increase when the company achieves revenue synergy (Hellgren et al., 2011; Singh,
2017). However, the cost of production and the operating cost could also increase shortly
after an M&A because of the increased size of the new company. In this manner,
measuring the operating margin within two years after an M&A evaluates the acquiring
company’s ability to integrate the target company and to achieve efficiency within the
time period assuming there are no other changes or factors that impact the operating
margin.
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Additionally, the post-M&A operating margin reflects the average of the
operating margins for the first- and second-year post-M&A. The change in the postM&A operating margin is determined by the direction and the scope of the changes in the
first- and second-year post-M&A operating margins. Therefore, it is also necessary to
examine the changes in revenue and operating cost over the study years to understand the
results of post-M&A operating margin.
Figures 8-10 show three patterns of changes in operating margin after M&As,
based on the changes in the first- and second-year post-M&A. In Figure 8, all operating
margins dropped in the first year after M&As and rebounded in the second year. In all
seven cases shown in Figure 8, the first-year decrease in post-M&A operating margin
was a result of the increases in revenue and operating cost. In cases where revenues
continued to grow in the second-year post-M&A while operating costs decreased (e.g.,
2002 Pfizer, 2009 Merck, 2001 Amgen), the rebound of operating margin was steep. In
contrast, if revenues decreased (e.g., 2009 Pfizer, 2015 Pfizer), or operating costs
continued to increase in the second-year post-M&A (e.g., 2016 Abbott, 2014 Zimmer),
the rebound of operating margin was relatively flat.
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Figure 8
Post-M&A Operating Margins: Year-1 Decrease and Year-2 Increase

Abbreviation. M&A, mergers and acquisitions; Pre_1/Pre_2, 1 and 2 years before the index
M&A; Post-1/Post-2, 1 and 2 years after the index M&A.
Note. Revenues and operating costs are shown in millions of U.S. dollars.
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Figure 9 shows the second pattern of changes in operating margin after M&As,
where the post-M&A operating margins decreased in the first year and continued to
decrease in the second year following the M&As. In the 2011 Gilead/Pharmasset case
shown on the left side in Figure 9, the first-year decrease in post-M&A operating margin
was also a result of increased revenue and increased operating cost, the same pattern as
shown in Figure 8. However, both revenue and operating cost increased in the second
year post-M&A, leading to the continuous decrease in operating margin. In the 2017
Gilead/Kite case shown on the right side in Figure 9, Gilead’s post-M&A revenue
decreased in the first year and barely remained the same in the second year, while the
operating cost increased through the two years post-M&A. This led to steep decreases in
post-M&A operating margin in both years.

Figure 9
Post-M&A Operating Margins: Year-1 Decrease and Year-2 Decrease

Abbreviation. M&A, mergers and acquisitions; Pre_1/Pre_2, 1 and 2 years before the index
M&A; Post-1/Post-2, 1 and 2 years after the index M&A.
Note. Revenues and operating costs are shown in millions of U.S. dollars.
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Figure 10 shows the third pattern of changes in operating margin after M&As,
where the operating margin increased immediately in the first year. In all three cases, the
first-year increase in operating margin was a result of a greater increase in revenue than
the increase in operating cost. In both of Johnson & Johnson’s cases, the company was
able to contain the operating cost stable following the M&As despite the expansion in the
company’s size. In the case when the post-M&A revenue continued to increase while the
operating cost remained stable (e.g., 2012 Johnson and Johnson), the new company’s
operating margin could grow during both years following the M&A.

Figure 10
Post-M&A Operating Margins: Year-1 Increase

Abbreviation. M&A, mergers and acquisitions; Pre_1/Pre_2, 1 and 2 years before the index
M&A; Post-1/Post-2, 1 and 2 years after the index M&A.
Note. Revenues and operating costs are shown in millions of U.S. dollars.

101

As shown in Figures 8-10, most companies were able to achieve an increased
revenue quickly after an M&A. The exception was Gilead in its M&A with Kite in 2017.
Gilead’s revenue relied heavily on sales of its Hepatitis C drugs. Before the M&A with
Kite in 2017, Gilead’s purchase of Pharmasset in 2011 increased the revenue at least in
part due to the collusive synergy achieved from owning the patents for both Sovaldi and
Harvoni for the treatment of Hepatitis C. However, the success of Gilead’s compound
treatment regimen for Hepatitis C led Gilead to become the victim of its own success.
With Sovaldi and Harvoni successfully curing patients with Hepatitis C in a mere three
months, the number of patients declined quickly, as did sales of Sovaldi and Harvoni
(Caruthers, 2016). Gilead’s revenue continued to drop, from $30 billion in 2016 (SEC,
2016) to $22 billion in 2019 (SEC, 2019a). This history suggests that the 2017 M&A
between Gilead and Kite was insufficient to rescue the declining revenue of Gilead.
Application of Results and Conclusions
As shown in the study sample, U.S. pharmaceutical companies can initiate
multiple M&As over time. Nevertheless, each M&A is unique in terms of motivation and
expected impact on financial performance. For example, as one of the largest
pharmaceutical companies in the world, Pfizer had at least three major M&As in the first
two decades in the 21st century, with an average transaction value of $63.6 billion (in
2019 dollars). Assisted by these M&As, Pfizer has replenished and diversified its product
pipeline and enhanced its leading position in the global pharmaceutical industry (Kumar,
2019a), with its annual revenue almost doubling from $26 billion in 2000 (SEC, 2000) to
$51.8 billion in 2019 (SEC, 2019b).
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Pharmaceutical companies may use M&As as a business strategy to achieve
organizational growth. AbbVie, for example, became a company when it separated from
Abbott in 2013 (Schulman et al., 2016). AbbVie had a major M&A during the study
period, just two years after its founding: the 2015 M&A with Pharmacyclics (SEC, 2013),
when it acquired Imbruvica into its product pipeline, generating more than 9% of
AbbVie’s annual revenue in 2017 (SEC, 2017). From 2013 to 2017, AbbVie’s annual
revenue increased from $18.8 billion (SEC, 2013) to $28.2 billion (SEC, 2017), a 50%
increase. According to AbbVie’s CEO Richard A. Gonzalez, the 2015 M&A significantly
expanded and diversified AbbVie’s product pipeline and revenue base (Gonzalez, 2021).
The objective behind pharmaceutical M&As is influenced by a wide variety of
factors and often described in relation to gains achieved through operational efficiencies
and resource accumulation (Trautwein, 1990). The primary goal of pharmaceutical
M&As is to achieve improved company performance and increased shareholder value
(Gaughan, 2017). As shown in the study, some companies including Pfizer and Johnson
and Johnson were able to achieve cost synergy shortly after the M&As, whereas other
companies struggled to regain or attain profitability. This may be explained by the
extensive integration experience that Pfizer and Johnson and Johnson had over their
counterparts with less M&A experience (Danzon et al., 2007). Findings from previous
research suggested that post-M&A integration requires extensive resources (Bodner &
Capron, 2018). A company’s ability to accumulate, store, and retrieve organizational
resources and knowledge is associated with the success of its M&As (Panibratov, 2017).
After the marriage of two companies, their physical assets are among the first and easiest
to be integrated, while culture is one of the hardest (Bodner & Capron, 2018).
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Application of effective strategies can make conflict between organizational
cultures only temporarily influential in affecting post-M&A performance. Lack of
experience and knowledge of strategies to integrate the potentially disparate cultures of
two merging companies can make the conflict, and the resulting decline in financial
performance, more permanent. Companies that have more organizational resources and
M&A experience, such as Pfizer and Johnson and Johnson, may be more likely to
achieve the financial expectations following an M&A.
Recommendations for Action
Pharmaceutical M&As are of practical importance in strategic, monetary, and
organizational terms. The results of this study provided data-informed evidence for
economists, marketing personnel, and other professionals who are interested in the
pharmaceutical industry of the financial viability of pharmaceutical M&As as a potential
remedy for expiring patents. Pharmaceutical M&As are unique because of the high
concentration of intangible assets, namely R&D technologies, patents, and talents
(Gleason & Klock, 2003; Russell, 2016). Given the critical role of patented drugs for a
pharmaceutical company (IQVIA, 2019), pharmaceutical M&As have become
increasingly popular in the industry as compensation to the acquiring company for the
expected financial loss of expiring patents (IMAA, 2020; Song & Han, 2016).
The post-M&A integration process is critical in determining the ultimate success
of an M&A. Previous research on post-M&A integration by Bodner and Capron (2018)
concluded that the integration of technologies, procedures, accounting systems, and
physical assets are often the easiest. In contrast, culture is the most difficult to integrate
(Bodner & Capron, 2018). Post-M&A integration and resource reconfiguration may be
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necessary to exploit potential synergies between the acquiring company and the target
company. As highlighted by N. Hu et al. in their research on M&A experience, the key to
the success of M&As is merging knowledge instead of merging production, acquiring
talents instead of acquiring products (N. Hu et al., 2020).
To achieve financial success after M&As, the acquiring companies may start the
process by carefully selecting the target, followed by a well-planned, well-executed postM&A integration process. In the pre-M&A phase, the selection of the target may include
the evaluation of the target company’s financial performance and product pipeline (e.g.,
how many patents are in the pipeline, how many patents are expiring in the next five
years, how many potential patents are in R&D, and the disease areas of existing and
potential patents). The pre-M&A phase may also include a plan for redundant employees
and a plan for training the target company’s employees to fit the acquiring company’s
culture.
Recommendations for Further Research
In the current study, quantitative methods were used to assess the impact of
M&As on acquiring companies’ financial performance within two years of the event.
Given the small sample size and selection of only the M&As with the highest transaction
values, future studies should replicate this one examining a longer period or less
restrictive inclusion criteria. Qualitative methodology generates information that may
help to understand the mechanisms through which M&As impact financial performance
(M. S. Rahman, 2017). Therefore, follow-up qualitative studies are recommended to
explore how and why M&As affect the financial performance of the acquiring companies
(M. S. Rahman, 2017).
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The impact of an M&A on the acquiring company’s financial performance may
be largely dependent on various characteristics of the acquiring company (e.g., ability to
contain operational cost after an M&A) and the key patents involved in the transaction,
including the expiring/recently expired patents at the acquiring company and the acquired
patents from the target company. These possible contributing factors were beyond the
scope of the current study, and future research including these factors is warranted.
Given the finding that the operating margin declined significantly in the first two
years after pharmaceutical M&As, future research, using either quantitative or qualitative
methods, is warranted to identify additional factors that can influence post-M&A
financial outcomes. A quantitative study could assess the associations between candidate
factors (e.g., company size, prior M&A experience) and the financial ratios using logistic
or linear regression. A qualitative study could consist of interviews with the financial
officers and managers who were involved in the M&As to identify factors that supported
or impeded the success of the M&As.
Concluding Statement
Pharmaceutical companies pursue M&As often to survive the expected financial
distress and sustain competitiveness following a patent expiration. Although R&D, like
M&As, can also lead to the expansion and diversification of a company’s product
pipeline, M&As further reduce the time and uncertainty to replenish a pharmaceutical
company’s product pipeline.
The goal of improved financial performance was not achieved in the study
sample. Following the 12 highest-value M&As conducted by U.S. pharmaceutical
companies from 2000 through 2017, the solvency and liquidity of the acquiring
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companies did not change significantly. Profitability, as measured by operating margin,
declined significantly after the M&As. However, the post-M&A profitability may depend
on the acquiring companies’ baseline financial condition, the long-term market
performance of the acquired patents from the target companies, the execution of the
M&As, and post-M&A integration. The current study contributes to the literature by
adding empirical evidence of the post-M&A financial performance of the highest-value
M&As in the U.S. pharmaceutical industry since 2000. Further research is warranted to
assess the long-term impact of pharmaceutical M&As on the financial performance for
the acquiring companies.
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APPENDIX B
Characteristics of the Study M&As
Rank a

1

Year

2002

Acquirer b

Pfizer (1/3)

Target Country and

Transaction Value

Transaction

Expiring/Recently

Revenue of the

Percent of the Revenue of the

Name

at the Time of the

Value in 2019

Expired Patent

Expiring/Recently Expired

Expiring/Recently Expired Patent in

M&A c

Value c,d

(Year of Expiration)

Patent in the Year Before

Total Revenue in the Year Before

the M&A

the M&A

United Kingdom

64.3

91.3

c

Diflucan (2004)

1.1

4%

Zithromax (2005)

1.4

5%

Zoloft (2006)

2.4

8%

Geodon (2007)

0.2

1%

Lipitor (2010)

3.1

6%

Detrol (2012)

1.2

2%

Lyrica (2013)

1.8

4%

Celebrex (2014)

3.3

7%

Fosamax (2008)

1.4

6%

Cozaar (2009)

3.5

15%

Singulair (2012)

4.3

18%

Niacin (2017)

0.0

0%

Pharmacia

2

3

2009

2009

Pfizer (2/3)

Merck & Co.

United States Wyeth

United States

68.0

47.1

80.9

56.1

Schering-Plough

4

2016

Abbott

United States St Jude

Laboratories

Medical

30.0

31.9
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Rank a

5

Year

2017

Acquirer b

Johnson &

Target Country and

Transaction Value

Transaction

Expiring/Recently

Revenue of the

Percent of the Revenue of the

Name

at the Time of the

Value in 2019

Expired Patent

Expiring/Recently Expired

Expiring/Recently Expired Patent in

M&A c

Value c,d

(Year of Expiration)

Patent in the Year Before

Total Revenue in the Year Before

the M&A c

the M&A

Switzerland Actelion

27.8

29.0

Originaly (2018)

0.4

1%

United States

16.8

24.4

Epogen (2004)

1.7

47%

Neupogen (2006)

1.2

33%

Johnson (1/2)
6

2001

Amgen

Immunex

7

2015

AbbVie

United States

21.0

22.8

Humira (2016)

12.5

63%

Switzerland Synthes

19.7

22.1

Remicade (2018)

5.5

8%

Pharmacyclics
8

2012

Johnson &
Johnson (2/2)

9

2015

Pfizer (3/3)

United State Hospira

17.0

18.5

Viagra (2020)

1.7

3%

10

2014

Zimmer

United States Biomet

13.4

14.7

-e

-e

-e

11.2

12.8

Hepsera (2014)

0.2

3%

11.9

12.4

Viread (2017)

0.6

2%

Truvada (2021)

3.3

11%

Inc.
11

12

2011

2017

Gilead Sciences

United States

(1/2)

Pharmasset

Gilead Sciences

United States Kite

(2/2)

Pharma
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Abbreviation. M&A, merger and acquisition.
Note.
a

The study M&As were ranked based on the transaction value in 2019 dollars. b All acquirers were headquartered in the U.S. c Transaction values

are shown in billions of U.S. dollars. d Transaction values were inflated to 2019 U.S. dollar value using the consumer price index (CPI). e Zimmer
is a medical device company, no drug patent is applicable.
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