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Preface
Since a couple of years I have been interested in the pharmaceutical industry. I analyzed the
medicine pipelines and other developments of several biotech and pharmaceutical companies.
I invested in those firms that were likely to have a profitable future. At the same time I
noticed that discussions about expensive drugs in The Netherlands got more attention. These
factors were decisive in choosing a pharmaceutically related thesis subject. With input from
my supervisor, we decided to explore the relationship between mergers and acquisitions and
drug prices in developed countries. The pharmaceutical sector itself has already been subject
of multiple scientific studies. Main topics of these studies included the evolution of the
pharmaceutical sector in general and the development of drug prices. The existence of this
previous research on the pharmaceutical sector enabled the collection of an adequate amount
of information and literature to write this thesis.

Abstract
For the past decade the output of new drugs has decreased, while the prices of new drugs rose
steadily. Critism intensified over high prices of new drugs and for drugs already in the
market, for many people will simply not be able to afford them. At the same time, the
pharmaceutical and biotechnology companies, that produce the drugs, have to survive in an
innovative and dynamic environment. Merger an acquisition waves characterised the
pharmaceutical industry for decades. Furthermore, experts have predicted that the number and
size of mergers and acquisitions (M&A’s) are substantial for long and will continue in the
future.
This literature study tries to explore the influence of M&A’s in the pharmaceutical industry
on drug prices in developed countries. The influence of M&A’s on drug prices have been
examined in two manners. First, we measured the impact of M&A’s on competition between
companies active in the pharmaceutical industry. Secondly, possible changes in research and
development activities as a result of M&A’s were examined, since the pharmaceutical
industry is highly R&D driven. Finally, we examined whether the changes in competition and
R&D activities have an effect on drug prices. The data that was used for this study consisted
of scientific literature that was systematically gathered, and next analyzed on its content. On
the basis of the results of this literature research, it can be concluded that M&A’s can both
lead to a decrease and an increase in the level of competition in the generic- and the
prescription drugs market. Changes in competition in the prescription drugs market do not
influence drug prices, because of the extensive use of the patent system which prevents price
competition. For generic drugs, price competition is possible and a decrease of generic
3

competitors in the market result in higher generic drug prices. For branded drug prices it is
rather unpredictable whether they will decrease or increase as generic competition decreases
due to M&A’s. We also concluded that M&A’s can have a negative as well a positive effects
on research and development activities depending on the specific activity. Both the negative
and positive effects will lead to higher costs for R&D. Since higher costs of R&D are
positively related to drug prices, we can conclude that M&A’s result in higher drug prices via
a change in research and development activities

1. Introduction and theoretical framework
This chapter informs about the design of the literature study and provides a framework of
theories about the biotech and pharmaceutical sector in relation to M&A’s as well as drug
prices. The first section (1.1) contains a problem description in which is explained what
problem there is, provides background information about this problem and drafts a problem
definition. From this problem definition the research questions will be derived. These research
questions consist of a primary research question and five sub-research questions. In section
1.2 of this chapter, these sub-research questions will be explained in detail. Additionally, a
projection is made to illustrate the structure of the literature research. Concepts that are used
in the research questions will be defined in section 1.3. In section 1.4 the aim and relevance of
this study will be discussed. There-in a distinction is made between scientific and social
relevance. Finally, the research methods that are used for this research will be explained and
discussed in the last section.

1.1 Problem description
This section comprises the problem description and provides the definition of the
pharmaceutical sector (1.1.1), information about M&A’s in pharmaceutical industry, and
information on drug prices (1.1.2 – 1.1.5). As becomes clear in the coming paragraphs, the
pharmaceutical sector comprises, besides the pharmaceutical and biotech companies that
produce prescription drugs, also generic drugs companies, wholesalers and retailers (Mittra,
2007). Both the generic and prescription drugs based pharmaceutical industry, require well
developed R&D facilities and a high innovation rate to compete in the continuously changing
sector. For that reason, the pharmaceutical sector is one of the most R&D intensive sectors in
the world (Omgahi, 2009). It might therefore be of no surprise that the main challenges in the
industry concern research and development productivity as well as rising customer
expectations to deliver new drugs (Wang, Plump & Ringel, 2015).
Although many mergers and acquisitions have taken place already, analysts believe that due
to the challenges the industry faces, more M&A’s are to be expected in the future (Abougharbia & Childers, 2014). Therefore, a short description of previous research is provided
next on biotech, pharmaceutical and generic drugs companies in relation to mergers and
acquisitions.

1.1.1 Definition of the pharmaceutical sector
The pharmaceutical sector has a very complex nature and a turbulent environment. Scientific,
commercial and regulatory factors change continuously, which force pharmaceutical
companies to operate in a strategic manner. By operating strategically in a fast changing
environment, the risk profile of pharmaceutical companies could be narrowed and a
sustainable growth rate can be achieved (Mittra, 2007). To indicate the key characteristics of
4

the pharmaceutical sector, we relate the definition of the concept ‘sector’ to the activities of
pharmaceutical companies. The concept ‘sector’ is defined as follows:
‘’A sector is defined as an entity made up of companies, brought together in the production
process and trade process, for the manufacture and/or trade in a specific main product
service, which is also irreplaceable in the entity of the sector’’ (Vander Beken, 2007).
Pharmaceutical companies perform a great number of activities, ranging from research and
development of new molecules to treat diseases, to the manufacturing, marketing and
distribution of the actual drugs. When linking the activities of pharmaceutical companies to
the definition of the concept ‘sector’, we believe the following definition of the
pharmaceutical sector is applicable:
‘’The pharmaceutical sector is defined as companies engaged in researching, developing,
manufacturing, and marketing drugs and biologicals for human or veterinary use’’
(International trade administration, 2010).
Figure 1: Main activities carried out by pharmaceutical companies1:
Discovery research

Development
Manufacturing

Marketing

Distribution

1.1.2 Pharmaceutical companies, biotech companies and M&A’s
After the second world war, the pharmaceutical sector got increasingly dominated by a small
group of multinational companies. These pharmaceutical companies had a rapid growth rate
based on organic growth. They specialized in in-house research which resulted in wide
medicine pipelines based on chemicals. As a result of fruitful innovations, these companies
also specialized in the commercialization and marketing of their own products. Industry
developments and new technologies in biotechnology and genomics, discovered in the late
1970’s, led to a consolidation of the industry. Since then, the large pharmaceuticals felt forced
to acquire external innovations to stay competitive against the rapidly growing biotech
companies that specialized in small molecules and immunology as a manner of drug
discovery. In many cases, the obtainment of external innovation occurred by mergers and
acquisitions. In the period 2000-2009 a total of 1345 M&A deals between pharmaceutical

1

Source: The European Pharmaceutical Sector and Crime Vulnerabilities
(Vander Beken, 2007).
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companies and pharmaceutical and biotech companies occurred globally, with a value of $690
billion (Abou-gharbia & Childers, 2014).
Nowadays biotech companies have already grown mature and are pursuing M&A’s by
themselves. During the period 2000-2009 a number of 1171 M&A deals between biotech
companies occurred, with a total worth of almost $300 billion (Mittra, 2007). To give and
impression of the size of pharmaceutical and biotech companies, the figure on the next page
provide the top-10 pharmaceutical and biotech companies based on their revenue in 2015.
Figure 2: The top-10 pharmaceutical and biotech companies based on revenues in 2015.

This figure shows the top-10 largest biotech and pharmaceutical companies, based on revenues in 2015.
The only pure play biotech company in the list is Amgen, U.S. Not one generic drug company is presented
in the list. Important to mention is that revenues for most of the companies are not only based on drug
sales, but also include sales of medical devices, diagnostics and consumer health products.2

1.1.3. Generic drug companies and M&A’s
The generic drugs market is considered as an important sub-market of the pharmaceutical
industry. Generic drugs companies develop cheaper biosimilar drugs and commercialize them
when the patent of prescription drugs expires (Abou-gharbia & Childers, 2014). The
emergence of the generic drugs industry has been stimulated by increased drug prices (Moors,
Cohen & Schellekens, 2014). The global generic drugs industry was valued at nearly $350
billion in 20153, compared to $734 billion for the prescription drugs market4. The generic
2

http://www.statista.com/statistics/272717/top-global-biotech-and-pharmaceutical-companies-basedon-revenue/
http://www.prnewswire.com/news-releases/the-generic-drugs-market-2015---2030---opportunitieschallenges-strategies--forecasts-292947211.html
3
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http://www.statista.com/statistics/309387/global-total-prescription-drug-revenue-projection/
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industry has also been the scenery of many mergers and acquisitions in the 21th century.
These M&A’s represented a value of nearly $80 billion between the years 2000-2009
(Karwal, 2009).
Table 1: Generic M&A transaction volume (Karwal, 2009).
Year
2008
2007
2006
2005
2004
2003
2002
2001
2000

Transactions by total
value ($ million)
$ 24179
$ 12251
$ 12225
$ 17513
$ 7791
$ 3832
$ 1593
$ 144
$ 783

Number of
transactions
16
22
15
13
9
7
9
2
4

This table shows the M&A activity of generic drug companies between 2000-2009. The sum
Of these 97 M&A transactions present a value of $80 billion.

1.1.4 Drug prices
From a social perspective it is meaningful to mention the importance of pharmaceutical
companies and the pharmaceutical sector in general. One must realize that their effort to
develop drugs bring large benefits for public by saving lives, increasing live spans and reduce
suffering of diseased people (International trade administration, 2010). As described in article
12 of the International Covenant on Economic, Social and Cultural rights, access to drugs is
considered as a core component of the health rights. However, both in developed and
undeveloped countries, many people do not have full access to necessary drugs (Grover et al.,
2012). Furthermore, the output of new drugs has been decreasing for the past decade while
the prices of new drugs has risen steadily (Moors, Cohen & Schellekens, 2014). This has led
to intensified criticism over high prices of new drugs and the increase in prices for drugs
already in the market (Spinello, 1992). One reason for these high drug prices is the existence
of patents that allow pharmaceutical companies, for a specific timeframe to charge high
prices, without facing any danger of arousing direct competition. Especially drugs for so
called orphan diseases5, which usually require an enormous amount of R&D expenditures for
pharmaceutical companies, are relatively expensive (Parker-Lue, Santoro & Koski, 2015).

1.1.5 Summary
This brief description of the pharmaceutical industry shows that the number and size of
mergers and acquisitions are substantial for long and will continue in the future. It also points
out that drugs are often expensive causing intensification of criticism. Given the fact that drug
expenditures globally are significant and rapidly increasing, it is worthwhile to examine the
influence of mergers and acquisitions on drug prices.

5

Orphan diseases are defined as a condition that affects fewer than 200,000 people nationwide (FDA,
US Food and Drug Administration).
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1.2 Research questions
The primary research question of this study can be derived from the problem described in the
previous sections. The primary research question is:
What is the influence of mergers and acquisitions in the pharmaceutical sector on drug prices
in developed countries?
We have chosen to limit the literature study to developed countries, because these countries
include the largest pharmaceutical industries and markets. Although Brazil, China and India
are considered as developing countries, their pharmaceutical industries also belong to the
largest worldwide. As showed in the table, these developing countries have much higher
industry growth rates than developed countries. However, most of the drugs that are produced
in the pharmaceutical industry in developing countries are exported and sold on
pharmaceutical markets in developed countries. This is especially the case for generic drugs,
for which developing countries provide lower production and labor costs (Dylst & Simoens,
2011).
Table 2: Percentage growth rates of the top-10 pharmaceutical markets.

Brazil
United States
China
Great Britain
Germany
Canada
Italy
France
Spain
Japan

2010

2011

2012

2013

2014

18
3
22
4
3
3
3
1
3
0

17
3
16
2
2
-2
-2
1
-1
5

-6
-1
22
0
-6
-2
-8
-8
-12
0

16
4
14
17
5
0
3
-2
1
3

13
12
11
8
7
4
3
2
2
1

This table shows the percentage growth rates of the top-10 largest pharmaceutical markets worldwide in the
period 2010 – 2014.6

The primary research question will be divided in five sub-research questions. Theses subquestions examine whether drug prices are indirectly influenced via two consequences of
mergers of acquisitions: a change in the level of competition and a change in research and
development activities. Although there might be other consequences of M&A’s that could
potentially influence drug prices, we have chosen to limit this research by exploring these two
consequences of mergers and acquisitions. The reason is the fact that the pharmaceutical
sector is extremely dependent on R&D activities and competition in the sector is fierce as was
earlier discussed in the problem description.
Mergers and acquisitions come in several types and forms. We will consider this as the
nature of mergers and acquisitions: a set of inherent characteristics or properties that
distinguish something. For example, a distinction can be made between mergers and
acquisitions that occur cross-border or domestic, large or small sized, pharmaceutical or
biotech natured. These different types of M&A’s might be caused by specific drivers or
6

http://www.statista.com/statistics/266459/growth-of-the-top-10-global-pharmaceutical-markets/
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motivations for a company to be active in a merger or acquisition. It is therefore necessary to
examine which drivers for M&A’s occur frequently, so that one can also predict the type of
merger or acquisition that will result from a driver. We define a driver as: a factor that
provides impulses or motivation. In this study, drivers include all the impulses and
motivations for pharmaceutical and biotech companies to be active in mergers or acquisitions.
The reason for examining the different types of M&A’s is the possibility that each type could
lead to different consequences in the level of competition and research and development
activities. Therefore, it is important to take the nature or type of a merger or acquisition into
account when exploring their consequences. The first sub-research question is defined as:
To which extent do mergers and acquisitions in the pharmaceutical sector differ in nature?
The outcome of the first sub-research question determines the course of this research, in the
sense that if one type of a merger or acquisition occurs often in the pharmaceutical sector, we
will focus only on the competition and R&D consequences of that specific type. However, if
the outcome of the first sub-research question does not come up with a specific type of a
merger or acquisition that occurs often, we will not take the differences between M&A types
into account for the research questions to follow. In that case we will consider the
consequences of different types of M&A’s in the pharmaceutical sector as equal.
The following two sub-research questions will focus on the relationship between competition
in the pharmaceutical sector and drug prices. In sub-research question two we will examine
the impact that M&A’s have on the level of competition in the pharmaceutical sector. In subresearch question three we will examine the effect of these changes in the level of competition
on drug prices. We define these sub-research questions as follows:
What are the consequences of mergers and acquisitions in the pharmaceutical sector on
competition in developed countries?
What is the impact of a change in competition in the pharmaceutical sector on drug prices in
developed countries?
As we explained earlier, the influence of M&A’s on drug prices will be examined via the
level of competition and research and development activities. In sub-research questions two
and three we will examine the part on competition and drug prices. In sub-research questions
four and five we will examine the relation between M&A’s, research and development
activities and drug prices. We define sub-research question four and five as follows:
What consequences do mergers and acquisitions in the pharmaceutical sector have on
research and development activities?
What is the impact of a change in research and development activities on drug prices?
Now that the primary research question and five sub-research questions are defined and
explained, an overview of the structure of this study is provided. Figure three illustrates the
relations between the research questions. Every atom in the figure represents a research
question, starting with the first sub-research question on the nature of M&A’s. Thereafter, the
figure splits in two ways, representing the two manners in which the impact of mergers and
acquisitions on drug prices will be examined: via competition and via research and
development. The following two atoms represent the effects of a change in the level of
9

competition due to M&A’s on drug prices and the effects of a change in R&D due to M&A’s
on drug prices. Finally, the lower atom, represents the primary research question that will be
answered after the sub-research questions are examined accurately.
Figure 3: Illustration of the relations between the research questions.
The nature of
M&A’s

A
Consequences of
M&A’s on competition

Consequences of M&A’s on
research and development

Effects of a change in R&D
on drug prices

Effects of a change in
competition on drug prices

Influence of M&A’s in the
pharmaceutical sector on drug
prices in developed countries

1.3 Clarification of concepts
This section clarifies the concepts that are used in the (sub) research question(s). We will
define the following concepts respectively; pharmaceutical sector, drugs, merger, acquisition,
developed countries, pharmaceutical company, biotechnology company. Note that the concept
‘pharmaceutical sector’ has already been explained in section 1.1.1. For the overview, this
definition will be repeated in this section.
The pharmaceutical sector is defined as: ‘companies engaged in researching, developing,
manufacturing, and marketing drugs and biologicals for human or veterinary use’
(International trade administration, 2010). From now on, this we consider the companies
active in the pharmaceutical sector as pharmaceutical, biotech and generic drug companies.
Biotechnology companies are defined as: ‘a loss making, early stage, innovative company
engaged in research and development that is dependent on venture capital, capital markets
and the pharma industry for financing’. In contrast, pharmaceutical companies are defined as:
‘non biotech companies with annual revenues exceeding 10 billion dollars and whose main
focus lies in chemical compounding’ (Amir-aslani & Megarbane, 2007).
According to the United Nations Office on Drugs and Crime (2015) drugs are defined as: ‘any
substance with the potential to prevent or cure disease or enhance physical or mental
welfare’ In this study we focus in particular on prescription drugs and generic drugs.
Prescription drugs are defined as drugs which are commercialized with the use of patents. In
contrast, generic drugs are drugs that can only be commercialized after the patent of a
prescription drug expires.
10

A merger or an acquisition can be defined as: ‘the combination of two or more companies into
one new company or corporation. In a merger there is usually a process of negotiation
involved between two companies prior to the combination take place. If the negotiations were
favorable, the outcome would be to form a new larger whole. In an acquisition the
negotiation process does not necessarily take place. One company buys one other company,
in which the acquired company might be totally absorbed by the acquiring company’
(Roberts, Wallace & Moles, 2003).
Developed countries are defined as: ‘High-income countries, in which most people have a
high standard of living’ (The World Bank Group, 2004). We will focus in this study on the
pharmaceutical sector of Western developed countries, in particular the USA, Japan and
Europe. We refer to section 1.2 for an explanation of the selection of developed countries.

1.4 The aim and relevance of this research
This section discusses the aim and relevance of this research. The external and internal goals
will be explained, as well as the scientific and social relevance.
The external goal of this study is to provide information and theoretical insight on the indirect
influence of M&A’s on drug prices. When exploring the relationships described in the
formulated research questions, the results of this study will provide theoretical insight on the
influence of mergers and acquisitions in the pharmaceutical sector on drug prices in
developed countries. However, no solutions are given to deal with high drug prices in society
nowadays. Finding solutions for expensive drugs would not be a realistic outcome for this
study, because that issue is too complex and requires more profound research than suited for a
BSc-thesis.
The internal goal of this study, the way in which the results are achieved, is reached by
analyzing the existing scientific literature and scientific theories on this topic and by which
the research questions could be answered. Multiple databases are used to discover relevant
literature for this research. More information about the data set and the data gathering is
provided in section 1.5 and Appendix A.
Scientific relevance is present for the field of strategic management and governmental policy
making on competition and the drug industry. Because this research does not focus on the
effects of a specific merger or acquisition in the pharmaceutical sector or a specific developed
country, results can be generalized for the pharmaceutical sector as a whole and developed
countries in general. Furthermore, this research could also be a complement on existing
theories relating to mergers and acquisitions, the pharmaceutical industry and drug prices.
Finally, it could be a motive for further theoretical or empirical research in this field.
Social relevance is present for the parties who are interested in the causes of expensive drugs
or consequences of mergers and acquisitions in the pharmaceutical sector. Health care takers
or other parties could be interested in the outcomes of this research, considering the
intensified criticism over expensive drugs.
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1.5 Research methodology and technical design
The research methodology that was used to conduct this literature study is a secondary
analysis of existing scientific literature. The gathering of relevant literature, which contains
scientific articles and book chapters, has been systematically done in a quantitative way. All
the relevant collected literature was accumulated in a dedicated data-set that was used to
answer the research questions. The data-set was created via searching in two databases that
provided access to scientific journals, articles and other literature. The goal of systematically
searching for data was to find as much relevant literature as possible that could answer the
research questions. A detailed description of the search strategies used for the data gathering
and how the data gathering process has been carried out is explained in Appendix A: Data
gathering.
After having collected all the relevant literature, the research questions were answered by
conducting a content analysis on all the literature in the data-set. Notice that all the results and
conclusions of this research are derived from a content analysis of existing literature. After
reading the literature in detail, the articles and book chapters were allocated on their content
to the research questions which they relate to. Coding was used to allocate the content of the
literature in an accurate way to the research questions. We started reading and coding the
content of the literature for every of the five research questions respectively. Thereafter, the
relevant information in the literature for this study was discussed and compared in a way that
the sub-research questions and the primary research question could have been answered
accurately.
The reliability of this research is sufficient due to a high internal and external validity. The
internal validity is strengthened by the fact that multiple databases have been used to create a
data set of relevant literature. For this reason and because of the systematically conducted
search, as many information and reports that are relevant for this research are covered. The
external validity is strengthened by the fact that the timespan of the data is wide, namely from
1990 to 2015. However, results can only be generalized to pharmaceutical industries in
developed countries because this study is limited to developed countries.

12

2. Literature Research
This chapter presents the literature research. Every of the five sub-research questions are
examined, starting with the first sub-research question about the nature of M&A’s in the
pharmaceutical sector. All the existing literature related to the sub-research questions is
described and compared. The data-set (obtained by Appendix A: Data gathering) that contains
relevant literature for this study, was used as information source. In the last paragraph of
every section a short summary is provided of what has been discussed.

2.1 The nature of M&A’s in the pharmaceutical sector
This section will answer sub-research question one, namely: to which extent do mergers and
acquisitions in the pharmaceutical sector differ in nature? In section 1.2 we already explained
that the aim of this first sub-research question is to examine whether certain types of M&A’s
(cross-border, domestic, large, small, biotech, pharmaceutical) occur more often. It is
important to take into account the specific types of M&A’s because they could possibly differ
in impact on competition and R&D and thus indirect also on drug prices. The type or nature
of M&A’s is determined by drivers. Therefore, to draw conclusions on which type of M&A’s
occur more often, it necessary to examine what the most important drivers are in the
pharmaceutical sector to show M&A activity. For a further detailed explanation about the
nature and drivers of M&A’s we refer to section 1.2.
The section is structured as follows; in paragraph 2.1.1 multiple studies that examined the
nature and drivers of M&A’s in the pharmaceutical sector will be discussed. In paragraph
2.1.2 a short summary on this section is provided.
2.1.1 Discussion of the existing literature on the nature and drivers of M&A’s
Multiple studies have addressed the nature and drivers of M&A’s in the pharmaceutical
sector. Scientific articles often discussed multiple drivers or motivations for M&A’s and in
some cases argued that they resulted in a specific type of merger or acquisition. However,
very few studies have made such a broad and clear categorization of drivers for M&A’s in the
pharmaceutical sector as Grabowski & Kyle (2008). Almost every of the existing drivers of
M&A’s in the pharmaceutical sector can be allocated to one of the five categories of motives
for M&A’s that they created. Because of the broadness and clarity, we use this categorization
as standard when discussing the nature of M&A’s in the pharmaceutical sector.
The categorization was done by dividing the drivers for M&A’s into five categories which are
either defensive or pro-active. The five categories are summed up as follows:
1. Response to industry-wide or company-wide shocks (defensive).
2. Obtaining economies of scale and scope (pro-active).
3. Access to new technology (pro-active).
4. Expansion to foreign markets and other stages of the drug distribution chain (pro-active).
5. Increased market power and size (pro-active).\
However, each of these five categories of drivers of M&A’s contain multiple specific drivers.
We will assign all the existing specific drivers for M&A’s to one of the five categories. In this
manner can easier examine which category of drivers for M&A’s occurs more often and link
this to a specific type of merger or acquisition.
The first category of drivers, a response to industry-wide or company-wide shocks, has a
defensive nature. One important industry wide-shock that has occurred frequently in the
13

pharmaceutical industry are disruptive technologies or innovations that threaten the existing
technology for drug production. Other industry wide-shocks are the increased competition
from generic drug companies and the declining productivity in the sector. The industry-wide
shocks created by the increase in competition from generic drugs and the declining
productivity in the sector are important drivers for M&A’s. The reason for this is that
competition from generic drugs, and especially the low productivity in the sector as a whole
forced companies to be active in M&A’s (Mittra, 2007).
Generic companies nowadays try to compete heavily on market share with prescription drug
companies after a drug patent has expired. These companies in the generic pharmaceutical
sector have been positioning themselves strategically, what gave them the opportunity to
build economies of scale, specialize in certain therapeutic areas and respond to the
globalization of the whole pharmaceutical sector. The generic drug industry has grown
rapidly and many companies entered the industry globally. For prescription drug companies a
strategy could be to acquire other pharmaceutical or biotechnology companies which possess
a disruptive technology or pipeline so that generic drug companies are less of a threat in terms
of competition (Karwal, 2009). The following statement illustrates the serious threat of
generic competition: ‘Nothing keeps pharmaceuticals executives awake at night like the
prospect of cheap generic substitutes flooding their most profitable niches’ (Heracleous &
Murray, 2001).
Company-wide shocks that have occurred are a lack of drug approval, patent expiration of
blockbuster drugs and lack of efficiency and productivity. Because the innovative
pharmaceutical sector is rapidly changing all the time, due to newly discovered technologies
for drug development, companies cannot keep up easily on competition and are forced to gain
capabilities from external sources which they do not possess themselves. Especially large
pharmaceutical companies have a relatively low R&D productivity and lack innovative
projects, which weakens their competitive position against new technologies (Amir-aslani &
Megarbane, 2007). A company with new technologies or innovations is therefore attractive to
merge with or to acquire. Since a lack of innovation is experienced by large pharmaceutical
companies, they have been pushed to capture incremental innovations and new disruptive
technologies from external sources (Mittra, 2007). This is confirmed by James (2002) who
states that: ‘Obtaining new technology due to lack of R&D productivity, coheres with the
response to the industry-wide shock of new technologies’. Most M&A’s that are motivated by
the lack of R&D productivity and patent expirations occur between large pharmaceutical
companies and smaller innovative biotech companies. Several studies indeed confirm that
M&A’s could provide opportunities to improve the in-house capabilities and research and
development department of the firm, by bringing in functional skills and technology from
another firm. A detailed description of the impact of M&A’s on research and development is
given in section 2.4.
A companywide shock such as a lack of drug approval can lead to cross border mergers,
because in that manner companies can avoid government regulation in their domestic country.
Especially a lack of drug approval in combination with the expiration of patented blockbuster
drugs, the so called patent cliff, can harm the company’s future revenues. A drug receives the
blockbuster status when it exceeds sales of $1 billion. During the period 2010-2012 more than
$68 billion was lost as a result of patent expirations of blockbuster drugs. Companies with a
strong and promising pipeline in the clinical phase are therefore an attractive merger or
acquisition target for large companies to fill the pipeline with new potential blockbuster drugs
(Koenig & Mezick, 2004).
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Figure 4: Drug approval and patent expiration data.

This figure shows (a) the number of drugs approved worldwide from 1995 to 2005. The approval of drugs is
characterized by a declining line and illustrates the declining productivity in R&D, which is an important driver
for mergers and acquisitions. The figure also shows (b) the number of patent losses on blockbuster drugs from
2006 to 2011 which is also an important driver. 7

The second category of drivers, obtaining economies of scale and scope, has a pro-active
nature in the sense that companies act in advance to deal with an expected difficulty. Category
four and category five, expansion to foreign markets and other stages of the drug
distribution and increased market power and size, also have a pro-active nature and
overlap category two for a large part. As will be discussed next, especially the expansion to
foreign markets is a manner to obtain economies of scale and scope. And on its turn,
economies of scale and scope are a manner to gain increased market power and size. Because
of the overlap between category two, four and five these drivers are discussed together in the
coming paragraphs.
Drivers for obtaining economies of scale and scope by M&A’s are cost reduction, gaining
global marketing presence, new entry possibilities, an increase in R&D facilities and
expansion of the company (Malik, 2009). Economies of scale and scope are in particular
obtained by cross-national mergers or acquisitions. In particular, the expansion of the
company to foreign markets and gaining global marketing presence are drivers for crossnational M&A’s. This type of M&A’s is an effective manner to get access to a firm with
established infrastructure and connections. Otherwise companies have to build the

7
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infrastructure and connections themselves from the start in a foreign country, at the cost of a
considerable amount of money and time (Banerjee & Navak, 2015). Furthermore, a limited
capacity in global marketing and a weak pipeline have also been drivers of cross-national
mergers in the past.
Cross-national mergers are more likely to occur when a company has large research and
development costs as a percentage of the total sales, but in contrast has limited drug approval
opportunities. Results from a quantitative study of Banerjee & Navak (2015) in which
detailed cross-border and domestic M&A data between 1997 and 2007 were used and
matched with drug approval rates of merged and non-merged companies, showed that when
drug approval rates have decreased in the past five years by one unit, the probability of
domestic M&A’s increases by 1.4 percent-point. In contrast, cross-border M&A’s showed an
increase of 16.8 percent-point. Therefore, the difference in probability of 15.4 percent-point
between domestic and cross-border M&A’s shows that cross-national mergers are also
impacted by a low drug approval rate. This derivation was already explained in category one.
It is also argued that performing cross-national mergers by pharmaceutical companies is a
manner to manage innovation and productivity deficit, which was considered as a companywide shock in category one. Cross-national mergers could capture knowledge and expertise
and provide easy access to foreign market to overcome the low R&D productivity. A final
driver for cross-border mergers is the opportunity to avoid strict government regulation in the
domestic country (Mittra, 2006). To conclude, the drivers for pharmaceutical companies to be
active in cross-border mergers and acquisitions are varied and equally important.
In contrast to cross-national mergers, domestic mergers are motivated by the aim to increase
the pipeline and to share costs of research and development. Pharmaceutical companies that
are active in domestic mergers have a small pipeline in most cases and low research and
development costs as a percentage of total sales (Banerjee & Navak, 2015). This cost
reduction of R&D could be reached by obtaining economies of scale, and therefore this driver
of M&A’s will be assigned to the second category of drivers.
The third category, access to new technology, can be obtained by the capture of incremental
innovations of knowledge to fill gaps in the pipeline of to focus on a new therapeutic area.
This category also has a pro-active nature, because companies must act in advance to
overcome an empty pipeline. M&A’s are a fast and easy way to get access to new technology
and to capture disruptive technologies (Mittra, 2007). Especially for biotech companies the
access to new technology is an important driver to be active in M&A’s. The reason is that
biotech companies in particular are seeking for new drugs to complement their internal
pipeline and diversify the technological focus. However, this is not the main driver for
mergers that are conducted by relatively small biotech companies. For these smaller
companies, the access to new capital is the main driver because they are not yet generating
income as the pipeline is still in the early phase. Also these smaller biotech companies also
had less risk of patent expiration than large biotech and pharmaceutical companies and faced
an increase in operating expenses in the year’s prior the merger or acquisition.
It is important to mention that M&A’s are only considered by biotech or pharmaceutical
companies when the acquisition target has a potential technology in-house, irrespectively
whether it is a large, small, biotech or pharmaceutical company (Danzon, Epstein &
Nicholson, 2007). As was explained earlier, an important driver for large pharmaceutical
companies to be active in M&A’s is the low R&D productivity. However, this is not the only
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important driver for large pharmaceutical M&A’s. Unexpected industry shocks caused by
disruptive technologies and gaining economies of scale and scope, which was discussed in
category two and four are also important drivers for large pharmaceutical M&A’s. Mergers
between large pharmaceutical companies and small biotech companies are in most cases
driven by the access to a specific disease area or new technology which is explained in
category three.
Besides the five categories discussed in the previous paragraphs, several other drivers for
M&A’s in the pharmaceutical sector are provided by Haeussler (2007). These drivers cannot
be assigned to one of the categories and therefore we add a sixth category. Haeussler (2007)
argues that collaboration between pharmaceutical companies could be seen as a driver for
M&A’s. Although this is a rather classical reason for companies to be active in M&A’s, it is
relevant to notice that this also counts for the pharmaceutical sector. Firms that collaborated
were more active in M&A’s than companies that were not collaborating with other
pharmaceutical firms. This argumentation can be explained by the fact that collaborating
firms often get entangled in restructuring activities to reduce incomplete contracting
problems. Especially young biotech and pharmaceutical companies are likely to collaborate
and therefore tend to merge earlier than older firms. The empirical results of the study by
Haeussler (2007) also showed that liquidity of a biotech firm is a determinant of being
acquired by a pharmaceutical company. Firms that own a large amount of capital face a
higher risk to be acquired than firms with less capital available. Although his research results
are limited to the German pharmaceutical sector it proves that motives for M&A’s do not only
have to be assigned to one of the five categories which were discussed earlier.
Table 3: The drivers of M&A’s summed up in combination with the resulting type of M&A.
Categories of motives
for M&A’s

Specific drivers for M&A’s

- Competition from generic drug companies.
- Patent expiration of blockbuster drugs.
1. Response to industry- - Lack of efficiency, productivity.
wide or company-wide
- Lack of innovation and research capabilities.
shocks
- Respond to disruptive technologies.
- Lack of drug approval8

2. Obtaining economies
of scale and scope

3. Access to new
technology

- Expand as a company
- Gaining global marketing presence.
- Cost reduction.
- Expand research and development activities
- Capture incremental innovations or knowledge.
- Focus on new therapeutic areas.
- Fill gaps in the pipeline.

8

Type of merger or
acquisition
Pharma-generic, large
pharmaceutical, and
pharma-biotech M&A’s

Domestic and cross-border
M&A’s

Large, domestic and
cross-border M&A’s

Pharma-biotech based
M&A’s

In section 2.1.1 (page 16) results of the quantitative study of Banerjee & Navak (2015) showed a
difference in propability of 15.4 percent for drug approval rates as a driver for cross-border and
domestic M&A’s.
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4. Expansion to foreign
markets and other
stages of the drug
distribution chain
5. Increased market
power and size

6. Other motives

- Gaining global marketing presence.
- Expand as a company.
- Stricter government regulation.

Large and cross-border
M&A’s

- Gaining global marketing presence.

Large and cross-border
M&A’s

- Collaboration between companies.
- Liquidity of a firm.

Small and biotech
based M&A’s
Large pharmaceutical
M&A’s

Table three summarizes everything that was discussed about the drivers and different types of
M&A’s. We assigned the specific drivers (middle column) to one of the categories in the left
column. We used the categorization of Grabowski and Kyle (2008) but also added a sixth
category that consists of two specific drivers which could not be assigned to one of the five
categories. From this table we can draw several conclusions. First, many specific drivers exist
for companies in the pharmaceutical sector to be active in M&A’s. All these specific drivers
can be assigned to broader categories which result in a certain type of merger or acquisition.
For example: categories two, four and five lead to large and cross-border M&A’s, while
category three results in a pharma-biotech based merger or acquisition9. It can be concluded
that the six categories in which the specific drivers were adopted, result in a wide variety of
M&A types. The categories itself can even result in several different types. For example,
category one, a response to industry-wide or company-wide shocks, can result in five types of
M&A’s (domestic, cross-border, pharma-biotech, pharma-generic, large pharma-pharma).
Because of the discussion in the literature about which driver for M&A’s occurs most often
and is thus most important, there is not a specific type of merger or acquisition that occurs
more often than other types. One research showed that, after examining general industry
trends and interview data of scientists and managers from large pharmaceutical firms,
disruptive technologies or innovations and the low R&D productivity are considered as the
most important drivers (Mittra, 2007). However, other research shows that also patent
expiration of blockbuster drugs is considered as an important driver of M&A’s in the
pharmaceutical sector (Abou-gharbia & Childers, 2014).
Because of the wide variety in types of mergers and acquisitions that resulted from several
equally important drivers this study will not focus on one specific type of merger or
acquisition. It is almost impossible to examine the consequences of each type of merger or
acquisition on competition and R&D in detail. We will therefore take as starting point that
every type of merger or acquisition in the pharmaceutical sector results in the same
consequences on competition and R&D and thus also indirect on drug prices.
2.1.2 Summary
In this section the first research question was discussed; to which extent do mergers and
acquisitions in the pharmaceutical sector differ in nature? In general, mergers and
acquisitions in the pharmaceutical sector can be seen as a response to a rapidly and
9

With pharma-biotech based we mean a large pharmaceutical company that acquires or merges with a smaller
biotech company to obtain access to new technology.
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continuous changing competitive environment. The nature or type of a merger or acquisition
depends on a driver or motive. Different drivers could result in different types of M&A’s. The
motives or drivers for M&A’s have been divided into six categories. Often it is a combination
of drivers that makes companies decide to merge with or to acquire another company in the
pharmaceutical sector. It turned out that there is a wide variety of drivers in combination with
types of M&A’s and even one category of drivers can lead to different types of M&A’s. For
this reason, we will assume that M&A’s in the pharmaceutical sector have the same
consequences on competition, R&D and indirect on drug prices.

2.2 The influence of M&A’s on competition in the pharmaceutical sector
This section will answer sub-research question 2; what are the consequences of mergers and
acquisitions in the pharmaceutical sector on competition in developed countries? The section
is structured as follows; in paragraph 2.2.1 a short introduction on competition in the
pharmaceutical industry is provided. In paragraph 2.2.2 the impact of M&A’s on competition
in the prescription drug market will be discussed. In paragraph 2.2.3 the impact of M&A’s on
competition in the generic drug sector will be discussed. As explained in the previous section,
we will make no distinction between the different types of M&A’s. However, we do make a
distinction in this section between the prescription drug market and generic drug market when
examining competition in the pharmaceutical sector. Finally, in paragraph 2.2.4 a short
summary of this section is provided.
2.2.1 Competition in the pharmaceutical industry
When discussing competition in the pharmaceutical sector, and in particular price
competition, it is important to mention the extensive patent use. Competing on price is
therefore not likely in the prescription drug market, because pharmaceutical companies have a
unique product of which they can set their own price for. The companies that have a patent on
a specific drug can act like monopolists in the market to develop and commercialize their
product for more than ten years. The motivation for the use of drug patents in the industry is
the fact that the costs of research and development are high, combined with small chances of
success that potential molecules survive in clinical trials and can be brought to the market as
live saving drugs. Although price competition is not frequently used because of patents, price
can be used to compete between different prescription drugs treating the same disease.
However, it is more likely to compete on efficacy, superiority, effectiveness and safety rather
than price in the prescription drug market. In contrast, price competition is more attractive in
the generic drugs market where generic drug companies try to compete with each other when
drug patents of prescription drugs expire (Moors, Cohen & Schellekens, 2014).
Because competition in the prescription drugs market is based on other product characteristics
than price, it can be described as differentiated product competition. This kind of competition
occurs between branded drugs (prescription drugs) that treat the same therapeutic area or
disease, but differ in terms of mechanism, mode of action, safety, or efficacy. Because of the
patent, they are considered as substitutes for one another. Competition in the generic sector,
which is based on price, is called homogeneous product competition. This type of competition
occurs between drugs that are bioequivalent or similar and that do not have a patent (Frank &
Hartman, 2015).
2.2.2 The impact of M&A’s on competition in the prescription drug market
As a result of the two different types of competition, the impact of M&A’s in the prescription
drugs market on competition can be explained in the following manner: From the perspective
of a pharmaceutical or biotech company that is active in the prescription drugs market,
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potential substitutes in the form of new drugs can be seen as a competitive threat. These drugs
are considered as substitutes because they perform better in terms of effectiveness or efficacy.
Merger or acquisition activity of a company which involves a potential competitor with a
substitute drug, lowers competition in the prescription drugs market. This can be explained by
the fact that the competitor possesses a potential substitute, and therefore there will be one
competitor less in the pharmaceutical market after a merger or acquisition with that specific
company. In this way, the level of competition will decrease as result of merger or acquisition
activity, but only if it involves competitors with potential substitutes (Camejo et al., 2011).
A fact is that by acquiring or merging with potential competitors, the number of major
companies that are active in the prescription drug market have reduced substantially.
Lamattina (2011) states that this consolidation in the prescription drugs market has resulted in
less competition, despite the fact that due to the merger or acquisition new capabilities and
knowledge became available for companies that could create a better competitive position and
thus could possibly increase the level of competition. As will be discussed in section 2.4, new
capabilities and knowledge are not always successfully obtained or integrated in the company
after the merger or acquisition, and thus this does not have to result in an increase in
competition.
However, a contrary argumentation on competition in the prescription drug sector includes
that M&A’s do lead to a stronger competitive foundation for pharmaceutical companies. The
factors causing the stronger competitive basis are a reconfiguration of resources and skills
with an eye on the changing external environment. According to this argumentation, the level
of competition increases because individual companies end up with a stronger competitive
basis, despite the fact that a competitor has left the market as a consequence of the merger or
acquisition (Amir-aslani & Megarbane, 2007).
Cockburn (2004) counters this claim by arguing that pharmaceutical companies, that have
been active in vertical integration, are limited in the capability to respond to new
technological innovation. Eventually this can cause an inferior competitive position than
before the vertical integration. On the other hand, Cockburn (2004) also argues that vertically
integrated companies can better handle financing and management problems that are risky
and complex which could increase the competitive position. All in all, mergers and
acquisitions could both lead to a decrease as well as an increase in competition in the
prescription drugs market. However, it is not clear whether the effects of the disappearance of
a competitor, what results in a decrease in competition, outweighs the effect of the obtainment
of new capabilities and knowledge as a result of a merger or acquisition, what results in an
increase in competition.
2.2.3 The impact of M&A’s on competition in the generic drug market
If one looks at the generic drugs sector M&A’s can lead to a decrease as well as an increase in
the level of competition, which is equal to the prescription drugs market. The fierce
competition in the generic drug sector affect both generic companies as well as prescription
drugs companies. The generic drugs sector has been characterized as the most merger and
acquisition driven subsector of the pharmaceutical industry (Erdei, 2004). Because companies
in the generic drugs sector can produce the same drugs after the patent of a prescription drug
has expired, they compete heavily on price. Therefore, vertical integration makes competitors
disappear and decreases the level of competition in the generic drugs sector. As an
explanation, imagine a prescription drug company facing competition from generic drugs
companies. The prescription drug company will lose the drug patent in time, but in return it
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obtains the potential competitive generic drug when merging with or acquiring the generic
company. This leads to a decrease in competition in the generic drugs sector because one
generic company is no longer able to compete in the market. This example illustrated a
prescription drug company merging with or acquiring a generic drug company, but this
explanation also holds for M&A’s between generic drugs companies themselves.
On the other hand, generic companies are in particular active in M&A’s to obtain economies
of scale and global marketing presence. Therefore, the activity of generic companies in crossborder mergers lever the effect of creating economies of scale and global marketing presence,
as was explained in section 2.1. Furthermore, if generic companies have related products in
their pipeline or are active in the same area of disease, mergers can lead to increased
economies of scale and scope in production, distribution and commercialization (Omaghi,
2009). The performance of the company after the merger is therefore positively related to the
product relatedness of the merged companies. To conclude, if economies of scale or global
marketing presence are obtained as a result of a merger or acquisition, the competitive
position of companies will increase and therefore also the level of competition will increase
(Frank & Hartman, 2015). However, if vertical integration takes place, generic companies
disappear and this results in a decrease in the level of competition in the generic drugs sector.
2.2.4 Summary
In this section the second sub-research question was discussed; what are the consequences of
mergers and acquisitions in the pharmaceutical sector on competition in developed
countries? A distinction was made between the prescription drugs market and the generic
drugs market. The prescription drugs market is characterized by extensive patent use that
lowers the incentive to compete on price. Therefore, competition in the prescription drugs
market comes from substitutes or generic drugs. Substitutes are defined as other patented
drugs that treat the same disease, but with higher efficacy or a different mode of action. The
influence of M&A’s on the level of competition in the prescription drugs market can both
decrease and increase after a merger or acquisition. In the generic drugs market, it is possible
to compete on price after the patent of a drug has expired. Competition in the generic drugs
market is fierce and M&A’s that reduce the number of competitors lead to a decrease in
competition. On the other hand, an increase in generic competition is noticed when economies
of scale and global marketing presence is obtained as outcome of the merger or acquisition.

2.3 The effect of a change in competition on drug prices
This section will answer sub-research question 3; What is the impact of a change in
competition in the pharmaceutical sector on drug prices in developed countries? The section
is structured as follows; in paragraph 2.3.1 an introduction on this section is provided.
Paragraph 2.3.2 and 2.3.3 discuss the impact of a change in generic competition on generic
and branded drug prices respectively. Paragraph 2.3.4 provides a summary of this section.
In section 2.2 it was argued that it is not likely to compete on price in the prescription or
branded drugs market because of the existence of drug patents. Therefore, in most cases, more
or less competition between prescription drugs companies will not have an effect on branded
or prescription drug prices. In the generic sector it is possible and likely to compete on prices
and therefore this section focuses on the effect of a change in competition in the generic drug
sector on generic drug prices as well as on branded drug prices. Research results showed that
after a patent expires, an increase in the number of generic competitors and therefore also an
increase in competition is noticed. As was explained in the previous section, an increase in
competition in the generic drugs sector is also noticed when economies of scale and global
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marketing presence is obtained as outcome of the merger or acquisition. On the other hand, a
decrease in competition in the generic drug sector is noticed when less competitors are active
in the market due to a merger or acquisition.
2.3.1 Introduction on competition and drug prices
The expiration of patents enables drugs to be produced by generic companies and sold on the
generic drugs market. Several studies showed that generic drug prices decrease with
additional entrants in the generic drugs sector. For generic companies, long run marginal costs
are approached when there are ten or more competitors in the market. This will cause generic
drug prices to fall, until at least ten generic competitors enter the generic drugs market for a
specific drug. This suggest that there is a negative relationship between price and the number
of firms in the generic market. In other words, generic drug prices will fall when competition
increases through a higher number of generic competitors (Reiffen & Ward, 2005).
In the previous section we argued that an increase in competition in the generic market, due to
M&A’s, was based on the obtainment of global marketing presence and obtaining economies
of scale and not on an increase in the number of competitors. The increase in competition due
to global marketing presence and economies of scale and scope is not related to the number of
generic competitors in the market. It is therefore impossible to argue that M&A’s contribute
to lower or higher generic drug prices via an increase in competition due to global marketing
presence and economies of scale and scope. For that reason, we will only look at competition
effects related to the number of generic companies in the market, because this has a direct
impact on the prices of generic drugs.
2.3.2 Generic competition and generic drug prices
In the generic drug market, M&A’s will lead to less competitors and therefore less
competition. Because the proposition that that generic drug prices will decrease with more
generic entrants, drug prices will in contrast increase with less generic competitors. Due to
M&A’s, the number of competitors will be reduced and generic drug prices will increase
compared to the old situation before the merger or acquisition. For this proposition to be
correct, we need evidence that an increase in the number of competitors always results in
lower generic drug prices. In the coming paragraphs will be explained whether generic drug
prices, as well as branded drug prices, always decrease with a higher number of generic
competitors.
For generic drugs this seems indeed to be the case. Research showed that generic drug prices
always decrease significantly with more entrants and in disease areas where generic
companies have a low market share, the prices of generic drugs decreased by 22 percent after
more entrants enter the generic drug market. An even stronger decrease is noticed when
generic companies capture a larger market share. In that case the average price of a generic
drug dropped by 43.18 percent (Dylst & Simoens, 2011). The fact that generic drug prices
always decrease with more entrants will, in contrast, result in higher generic drug prices, due
to M&A’s, as there will be less competitors in the market.
2.3.3 Generic competition and branded drug prices
For branded drugs on the other hand a price decrease is not always noticed when more
competitors enter the generic drugs market. There are several studies that have examined the
number of generic competitors in the generic drugs market and their effect on branded drug
prices. The results provided two different perspectives; branded drug prices can both decrease
or increase after an increase in generic competitors.
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The first perspective shows that an increase in generic entrants lowers branded drug
prices. This is similar for generic drug prices, which was discussed earlier. In the first year
after generic companies entered the market, the average branded drug price almost decreased
with 20 percent compared with the price before the generic companies entered the market
(Frank & Hartman, 2015). Other study results, that focused only on the US pharmaceutical
market, confirm that branded drug prices fall after more generic competition in the market
(Regan, 2008). These results showed that branded drug prices fell 0.2 percent on average
which is significantly less than demonstrated by Frank & Hartman (2015). A key factor for
these different results could possibly be the focus on the US pharmaceutical market only,
while Frank & Hartman (2015) examined the relationship between branded drug prices and an
increase in generic competition more widely, by using also other developed countries as data.
Results of a third quantitative study on this subject seemed to be somewhat in between the
previous mentioned results. These results showed that branded drug prices decreased with 48% on average after generic competitors entered the market, however these results are only
limited to the Swedish pharmaceutical market. Noticeable is that for branded drugs with
higher sales volume, the price decrease seems to be smaller than for branded drugs with lower
sales volume (Bergman & Rudholm, 2003). These results showed that the first perspective,
which includes that branded drug prices fall after more generic competitors enter the market,
is frequently observed.
The second perspective shows that in some cases branded drug prices do not decrease,
but increase after more generic competitors enter the market. An explanation is that it is
not uncommon in the pharmaceutical industry to raise the price of a branded drug in response
to generic entry. Regan (2008) described this phenomenon as the generic competition
paradox. Using data from 18 oral prescription drugs his results showed that each generic
competitor causes an average increase of one percent in branded drug prices. The increase
could be interpreted by the notion that branded drugs companies increase marketing efforts
and price for the brand-loyal, price insensitive segment which allows higher prices. However,
this is only possible in countries that have a low level of government regulation on drug prices
which allows companies to adjust the price of branded drugs easily. Differences in prices for
branded drugs after an increase in generic competition between regulated and less regulated
countries is confirmed by a report of Duncan Reekie (1998) in which he examined the relation
between competition and branded drug prices in six developed countries without government
regulation. Results showed that in markets where there is some degree of pricing freedom, the
price of branded drugs increase when generic competition increases.
Figure 5 illustrates that the generic to branded price ratio decreases over time when generic
competitors have appeared in the market. De declining ratio means that branded drug prices
will increase relatively to generic drug prices in the months after generic competitors entered
the market. Furthermore, figure 5 also illustrates the share of generic competitors in the total
market as a function of time in months. After one month, the generic companies already
captured 30% of the market. A year later this has increased to almost 60%.
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Figure 5: Generic to branded drug price ratio (left figure) and the amount of generic
competitors per in months in the right figure (Regan, 2008).

To nuance, branded drug prices do not always increase immediately after more generic
competitors enter the market. The price increase of branded drugs is dependent on the number
of generic competitors. A quantitative study by Lexchin (2004) that examined the effect of
generic competition on branded drug prices, showed that only when the availability of generic
drugs for a certain disease rises to four or more competitors, an increase in the price of the
branded drug was noticed. In total 81 different drugs that lacked a generic competitor in 1990
but had one or more in 1998. Results showed that the prices for nine branded drugs were
lowered with 30 percent when a generic competitor appeared. For 12 branded drugs, the
average price rose with 9 percent. The other 60 branded drugs prices did show any price
change at all. Figure 6 shows that the price ratio for branded drugs only rises significantly
(>1) when having four or more generic competitors in the market.
Figure 6: The effect of the number of generic competitors on branded drugs prices (Lexchin,
2004)

A decrease or increase in price of a branded drug is not only dependent on the amount generic
competitors, but also on the company that commercializes the branded drug itself. A company
that produces a branded drug could be its own competitor after the patent expires, by
commercializing a generic version of the drug and compete on the generic drug market. These
so called pseudo-generic drugs are purely produced to compete with other generic drugs that
enter the market after the patent of the branded drug expires. This behavior is considered to be
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a defensive strategy to sustain market share in a certain disease area. A disadvantage of this
strategy is that it cannibalizes the sales of the branded drug in first instance, but on the other
hand it could also capture a large share of the generic market for that specific drug. The effect
of bringing a pseudo-generic drug to the market results in an increase in the branded drug
price of one percent, regardless of other generic entrants. Furthermore, it seems that the larger
the pseudo-generic share of generic sales is, the higher the branded price will be. Hollis
(2005) showed that in a market with a pseudo-generic drug share of 50 percent of total
generic sales, the branded drug price will be 5-10% higher compared with no pseudo-generic
drugs in the market.
2.3.4 Summary
This section discussed the third sub-research question; What is the impact of a change in
competition on drug prices due to mergers and acquisitions in the pharmaceutical sector in
developed countries? In this section a distinction was made between the generic and the
prescription drugs market. Because of the use of patents in the prescription drugs market,
which causes a lack of price competition, only the generic drugs market has been discussed.
For the generic drugs market, price competition is possible and likely and therefore an
increase or decrease in competition in the generic drugs market can have an impact on generic
drug prices as well as branded drug prices. It was argued that an increase in the level of
competition in the generic drugs market, via an increase of the number of generic competitors
in the market, always causes lower generic drug prices. For this reason, a decrease of the level
of competition in the generic drugs market due to less generic competitors as a result of
M&A’s will always cause higher generic drug prices.
For branded drugs an increase in competition in the generic sector, due to less competitors as
a result of M&A’s, could cause a decrease as well as an increase in price. It is rather
unpredictable whether the price of branded drugs will decrease or increase as a result of an
increase in competition in the generic drug market. However, an increase in branded drug
prices as a result of an increase of generic competition is noticed when government regulation
on prices is absent.

2.4 The impact of M&A’s on research and development
This section will answer sub-research question 4: What consequences do mergers and
acquisitions in the pharmaceutical sector have on research and development activities? The
section is structured as follows; paragraph 2.4.1 discusses the negative effects of M&A’s on
research and development. Paragraph 2.4.2 discusses the positive effects of M&A’s on
research and development. Paragraph 2.4.3 provides a short summary on this section.
As explained in chapter one, we chose to examine the impact of M&A’s on research and
development because the pharmaceutical sector is extremely R&D dependent. In the coming
sections the impact of M&A’s on research and development will be discussed. We measure
research and development activities in the pharmaceutical sector by innovation rates,
productivity and efficiency rates, drug pipeline development and clinical trial activities, new
drug production and approval, the amount of scientists in the company, the amount of
knowledge and technology in the company.
2.4.1 Negative effects of M&A’s on research and development activities
Research and development activity has been examined as a consequence of M&A’s in the
pharmaceutical sector in several studies. The general conclusion is that M&A’s do not solve
25

issues like a lack of R&D productivity, efficiency or effectivity. Even worse, it may decrease
the research and development productivity and efficiency rates in a company (Bradfield & ElSayed, 2009). However, a positive effect is noticed on corporate productivity in the
pharmaceutical companies after a merger or acquisition. Research findings indicate that
pharmaceutical companies that merged, achieved a more favorable post-merger productivity
score than they experienced before the merger (Koenig & Mezick, 2004). Although the
productivity that was measured is not relevant because it does not include R&D productivity
but productivity on corporate level. However, M&A’s do not result in a decrease in general
productivity, but they do have negative impact on R&D productivity in particular.
For the pharmaceutical sector as whole, innovation and productivity rates have been declining
in the past decennia. As a response to the decrease in innovation and productivity,
pharmaceutical companies have participated actively in M&A’s to obtain disruptive
technologies and external innovations as was already explained in detail in section 2.1. This
merger and acquisition activity has led to a small group of large pharmaceutical companies
which possess a significant part of the available technology nowadays. The effect of
concentration of technology in the pharmaceutical sector has influenced the rate of innovation
in a negative way. This is the case because mergers between large pharmaceutical companies
reduce the number of so called independent decision-making centers. From this point of view,
new and innovative technology has less chance to win large scale support. The smaller
number of decision-making centers are not able and willing to carry all the creative efforts of
small biotech companies into expensive clinical development and marketing strategies, which
lowers the rate of innovation (Comanor and Scherer, 2013). Another consequence of the
existence of a small group of large pharmaceutical companies that dominate the sector, is the
pursuit of targets with the same in-house technology. This not only affects the R&D of
companies, but it also has a negative impact on the R&D development in the sector as a
whole. These effects are shown in figure 7 which illustrates the dynamic effects from four
years prior to the merger and three years after the merger. Pre-merger and post-merger
changes are easier to compare because the R&D and patents are normalized to 1 in the year
before the merger took place. One can learn from figure 7 that prior to the merger, the R&D
and patent levels of both companies were quite similar. However, after the merger took place
the R&D expenses of merged companies were the same level as the year before the merger.
For non-merged companies, the R&D expenses continued to rise. The number of patents, as
one can see from the lower part of figure 7, shows a decrease in the post-merger period, in
contrast to the control group.
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Figure 7: The average R&D expenditure and number of patents for merged companies and
non-merged companies as a control group (Omaghi, 2009).

Although M&A’s are attractive in terms of creating synergies and reducing costs, major
M&A’s do not only cause cuts in research and development, but complete research
departments are being removed afterwards. In particular, the advancement of early stage R&D
projects seem to be slowed after the integration of two companies. Early stage projects get
less attention because the integration takes time and all the focus will be put on the late phase
products in the pipeline (Lamattina, 2011). Many projects, early stage as well as late stage
may be put on hold for months or even years (Service, 2014). How could these cuts in R&D
be explained? The most important reason is that the social consequences of a merger or
acquisition behave as a negative influencer of R&D productivity. The increase in uncertainty
for employees in the company can cause motivation problems and in that way productivity is
likely to decrease. Additionally, many companies are continuously reorganizing after a
merger, which influences the long-term goals and mission of the research department in a
negative way (Moors, Cohen & Schellekens, 2014).
One important driver of M&A’s is to capture new knowledge and technology from the target
company as a supplement for the R&D department. For large pharmaceutical companies it is
often difficult to actually obtain this knowledge or technology from the biotechnology
company without hurting the innovative culture. Four in-depth case studies have
demonstrated that after a merger or acquisition, there is no systematic transfer of knowledge
or technology from the biotech company to the pharmaceutical company. The reason is that
pharmaceutical companies do not have the capabilities to absorb all the knowledge and
technology to use it for their own purposes. In some cases, centers of knowledge with high
levels of autonomy and independence are created afterwards to stimulate the biotech R&D
activities. Therefore, M&A’s between pharmaceutical and biotech companies do not cause the
expected knowledge and technology transfer between the companies (Schweizer, 2005).
Because the pharmaceutical sector is extremely R&D driven, scientists play a crucial role as
the backbone of the company. Companies are heavily dependent on R&D for the discovery of
new molecules that have the potential to become a blockbuster drug in later stages. Besides
the fact that new knowledge and technology is not always obtained as a result of a merger or
acquisition, the existing knowledge in the form of scientists often flows away. Almost 50
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percent of all the scientists in R&D intensive sectors leave the company after reorganizations
due to M&A’s. Not only the knowledge gets lost, but also the productivity level will go down
as the network of the scientists disappears. The outflow of technology and knowledge as a
consequence of reorganizations is not temporary, but has a negative impact on R&D in the
long term. In some cases, this resulted in a reduction of research and department activities and
facilities and also the closing of research sites is no exception (Shibayama, 2008).
2.4.2 Positive effects of M&A’s on research and development activities
Besides the negative influence that M&A’s have on R&D activities they can also result in
positive effects. For example, the clinical trial activities in the company are positively
influenced in the short run by vertical integration. Clinical trial activities are an important
determinant of R&D productivity, for they are positively related. Malik (2011) was able to
use a large sample of 250 pharmaceutical companies, which represents 60 percent of the
global market, were used as data to examine the relation between external technology
sourcing through M&A’s and clinical trial activities productivity. Furthermore, the effects on
clinical trial activities were compared between licensing, joint ventures and M&A’s using the
following model, in which Yi is the estimated success in clinical trials:

A regression was used on the model and what is relevant there is that both joint ventures and
M&A’s have a positive and significant effect on clinical trials activities. Although the
difference is negligible, the coefficient of the joint venture (0.26) is greater than the size of the
coefficient of M&A’s (0.25). These coefficients show that both contribute to an increase in
clinical trial activities. An increase in R&D productivity in the short run is the effect of an
increase in clinical trial activities. The increased clinical trial activities on its turn are a result
of the merger or acquisition, so that indirectly M&A’s influence R&D productivity positively
via clinical trial activity rates in the short run. However, there is no evidence that clinical trial
activities will continue to increase in the long run (Malik, 2011).
An increase in new drug approval rates is also noticed in the short run after a merger or
acquisition. However, it is important here to make a distinction between domestic and crossborder mergers. Banerjee & Navak (2015), which was already discussed in section 2.1.1
(page 16), showed results about the effects on new drugs approval after a cross-border or
domestic merger or acquisition. However, precise percentage levels are absent on this part of
the study. The results only show that after a domestic merger, drug approval increased in the
short run, but was reduced significantly after three years. The effect on drug approval after a
cross-border merger holds for many more years. The reason for this increase over a longer
time is the fact that cross-border merged firms have increased market access and better
cooperation in research and development. Cross-border merged firms can therefore share
knowledge, technology and R&D facilities which influences productivity in a positive way
(Banerjee & Navak, 2015).
2.4.3 Summary
This section discussed the research question; what consequences do mergers and acquisitions
in the pharmaceutical sector have on research and development activities? Results show that
M&A’s can both have a positive and a negative influence on research and development
activities. Several variables were used to measure R&D in pharmaceutical and biotech
companies: innovation rates, productivity and efficiency rates, drug pipeline development and
clinical trial activities, new drug production and approval, the amount of scientists in the
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company, the amount of knowledge and technology in the company. R&D productivity and
innovation rates are influenced negatively as a result of mergers and acquisitions and it is not
uncommon for research sites to be shut down. Early stage and small R&D projects are in most
cases put on hold, which influences the pipeline development in a negative way. Although
one of the main drivers of M&A’s is to obtain knowledge and specific technologies, the
transfer of this knowledge and technologies is often overrated. In most cases a large
percentage of the scientists leave the company after a merger or acquisition and this affects
the knowledge and productivity for research and development negatively. On the other hand,
clinical trial activities and drug approval rates increase in the short run after the merger or
acquisition. This indicates higher research and development activity in the short run, but there
is no evidence that this claim is also valid in the long run.

2.5 The impact of a change in R&D activities on drug prices
This section will answer sub-research question 5: What is the impact of a change in research
and development activities on drug prices? The section is structured as follows; paragraph
2.5.1 provides a discussion of the literature related to this sub-research question. Paragraph
2.5.2 provides a summary of this section. In section 2.4 we argued that mergers and
acquisitions in the pharmaceutical sector can have positive and negative consequences for
R&D activities within companies. In this section we will examine what the impact of these
changes in research and development activities will be on drug prices.
2.5.1 Discussion of the literature
First of all, it is important to mention the relation between research and development costs
and the prices of drugs. Pharmaceutical and biotech companies are extremely dependent on
R&D for drug development, which also brings high costs. It is estimated that the costs for
developing a certain drug can increase up to $2,000 million. Although on average $868
million is spend to develop a certain drug, depending on the disease area and the therapy of
the drug. These high costs for drug development must be earned back so that companies can
become profitable and satisfy their shareholders. To cover the high R&D costs for drug
development, companies are forced to charge drug prices high enough to earn the invested
money back and make a profit. Therefore the enormous cost of drug development is an
influencer of prescription drug prices (Adams & Brantner, 2006).
Less productive research and development departments require more capital to achieve higher
productivity and efficiency rates (Schulz et al, 2015). Therefore, the company must invest
more in the R&D department to stay competitive. We can thus presume that R&D costs is
positively related to drug prices. This implies that higher R&D cost will cause drug prices to
increase and vice versa. Although R&D costs seem to influence the prices of drugs it is also
argued that R&D costs must be considered as sunk cost and should therefore not influence the
pricing of drugs (Scherer, 2004). In this study however, we presume that R&D costs have an
influence on drug prices.
To draw conclusions on the question whether a change in research and development activities
as a consequence of a merger or acquisition, has an impact on drug prices, it must be
examined whether these changes have a positive or negative impact on R&D costs. In short,
we will repeat the most important effects of M&A’s on research and development activities,
as we examined in section 2.4, in the following table.
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Table 4: Changes in R&D activities due to mergers and acquisitions.
Changes in R&D activities

Explanation

Lower innovation, productivity and
efficiency rates.

It was argued that the productivity rate in a
company decreases and less attention is
given to small and early advanced research
projects after a merger or acquisition. Also
the innovation rate will rather decline than
increase and research departments are
removed in some cases.

Positive impact (in the short run) on drug
pipeline development, clinical trial activities
and drug approval.

There is evidence that vertical integration,
which includes mergers and acquisitions,
has a positive impact on clinical trial
activities and drug approvals in the short
run.

High amount of scientists leaves the
company.

After a merger or acquisition it is not
uncommon that a high percentage of
scientists leave the company, which
weakens the R&D department.

No significant increase in the amount of
knowledge and technology in the company.

Mergers and acquisitions improve R&D
performance of merged companies if they
manage to assemble their research expertise.
However, it is argued that there is no
systematic transfer of knowledge between
pharmaceutical companies and biotech
companies after a merger. In many cases
knowledge is obtained which is already inhouse, and that can harm the R&D progress
for companies as well as for the industry as
a whole.

Because of the lower innovation, productivity and efficiency rates, greater amounts of capital
must be allocated to the R&D department to reach the same output as before the merger or
acquisition (Schulz et. al, 2015). Because higher R&D costs influence drugs prices in a
negative way, lower productivity and efficiency rates cause higher drug prices as a result of a
merger or acquisition. Besides the possible influence on drug prices, a decrease in
productivity rates in research and development could also have a negative effect on the drug
availability in terms of time to market entrance of drugs and the availability of drugs on the
market itself. Therefore, lower productivity and efficiency rates could also have a negative
influence on the consumer experience, besides the higher prices it might cause.
In the short run after a merger or acquisition the development of drugs in the pipeline and the
clinical trial activities seem to increase. The success rates of clinical trial activities for
pharmaceutical and biotech companies are generally low. But the increase in trial activity, and
taking into account also the low probability of success of drug development, results in more
capital that has to be allocated to the R&D department. The costs for R&D will increase and
30

drug prices will therefore also increase. It is also important to mention that because more
drugs will go through the several development stages as a result of the increase in clinical trial
activities, more funding is required to which might lead to higher prices of existing drugs to
provide the capital (Schulz et al, 2015).
The high percentage scientists that leave the company after a merger or acquisition as well as
the low amount of knowledge and technology that is obtained afterwards, could also have an
influence on drug prices. The loss of specific knowledge of the scientists and their dedication
to the company could lead to a decrease in R&D productivity and efficiency and therefore
indirect result in higher drug prices. It was argued before that frequently, the amount of
knowledge and technology that is obtained as a result of a merger or acquisitions is limited.
Therefore, this will not contribute to an increasing productivity or efficiency in the R&D
department, but rather steady or decreasing rates. More capital is needed to increase the
productivity and efficiency, and higher drug prices are expected.
2.5.2 Summary
In this section sub-research question five was examined; What is the impact of a change in
research and development activities on drug prices? It was assumed that a positive relation
between R&D costs and drug prices exists. This indicates that higher R&D costs result in
higher drug prices and vice versa. Results from section 2.4 showed that M&A’s influence
R&D in several ways. The negative effects consisted of lower innovation, productivity and
efficiency rates and a high amount of scientists leaving the company. Another negative effect
was the lack of obtaining knowledge and technology from the target company after the
merger or acquisition. Positive effects were seen in the short run, when an increase in drug
pipeline development, clinical trial activities and drug approval was measured. These
consequences were evaluated on whether they could increase or decrease the R&D costs. All
these consequences will lead to higher drug prices via an increase in R&D costs. Therefore,
M&A’s result in higher drug prices via an increase in the costs of R&D.

3. Conclusion and discussion
All the sub-research questions have been answered in the previous sections. According to
these results, the primary research question will be answered in this final chapter. The primary
research question was framed as follows: What is the influence of mergers and acquisitions in
the pharmaceutical sector on drug prices in developed countries?
This chapter contains two sections. The conclusions will be discussed in the first section. In
section 3.2 the limitations of this study will be discussed.

3.1 Conclusions
Results of the first sub-research question showed that a wide variety in types of M&A’s
resulted from several equally important drivers of M&A’s. Because it is impossible to
examine the consequences of each type on competition and R&D in detail, it was assumed
that different types of M&A’s in the pharmaceutical sector will have the same consequences
on competition and R&D and thus also indirect on drug prices.
The influence of M&A’s on drug prices have been examined in two manners; via the change
in the level of competition and the change in R&D activities. When examining the level of
competition, it was necessary to make a distinction between the prescription and the generic
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drugs market because of the patent system. Results showed that M&A’s can both lead to a
decrease and an increase in the level of competition in the generic as well as the prescription
drugs market. However, the level of competition in the prescription drugs market is not
relevant for drug prices, because the patent system causes companies to act like monopolists
in the market without any price competition.
For this reason, mergers and acquisitions do not influence drug prices via a change in
the level of competition in the prescription drugs market.
For the generic drugs market price competition is possible and likely and therefore an increase
or decrease in competition in the generic drugs market can have an impact on generic drug
prices as well as branded drug prices. It was argued that an increase in the level of
competition in the generic drugs market, via an increase of generic competitors in the market,
always cause lower generic drug prices. Therefore, the proposition holds that a decrease of the
level of competition via a decrease in generic competitors in the generic drugs market, due to
mergers and acquisitions, always cause higher generic drug prices.
For this reason, we argued that mergers and acquisitions can lead to a decrease in
competition in the generic sector and therefore higher generic drug prices.
For branded drugs the proposition of a decrease in prices via an increase in the number of
generic competitors does not hold. For branded drug prices it is rather unpredictable whether
they will decrease or increase as a result of the amount of generic competitors.
Therefore, no specific conclusion can be drawn on the impact of mergers and
acquisitions on branded drug prices, via the level of generic competition.
When examining the influence of M&A’s on drug price via a change in R&D activities, it
must be noted that research and development activities were defined as follows; innovation
rates, productivity and efficiency rates, drug pipeline development and clinical trial activities,
new drug production and approval, the amount of scientists in the company, the amount of
knowledge and technology in the company.
It was argued that mergers and acquisitions can have a negative as well as a positive
impact on research and development activities depending on the specific activity.
To examine the impact of these negative or positive consequences on drug prices, we argued
that a relation exists between research and development costs and the prices of drugs. It was
assumed that costs of R&D are positively related to drug prices. We found that all the
consequences of M&A’s on research and development, whether negative or positive, will
have a negative effect on R&D costs which could result in higher drug prices.
Therefore, mergers and acquisitions can result in higher drug prices via a change in
research and development activities.
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3.2 Discussion
Several limitations of the design of this literature study are existent. Starting with the first
section, in which the nature and drivers of M&A’s in the pharmaceutical sector were
examined. The results of that section showed that M&A’s differ in nature or type. Therefore,
each specific merger or acquisition in terms of nature or type could possibly also differ in
their consequences on competition and R&D. On their turn, these differences in consequences
could possibly result in a difference in effect on drug prices. However, it is not suitable for a
BSc thesis, in terms of the timespan, to examine the different types of M&A’s and their
differences in consequences on competition and R&D activities. Therefore, for this research
no distinction was made in the nature and types of M&A’s when examining their
consequences. This limitation could be a recommendation for further research, in which the
difference types of M&A’s are being compared on their difference in consequences.
The second limitation of this study is that the impact of M&A’s on drug prices was only
measured via changes in research and development activities and the level of competition.
Although the measurement of drug prices via these two variables is sufficient because R&D
and competition are important factors in the pharmaceutical industry, other consequences of
M&A’s that influence drug prices might exist. However, we chose to examine a change in
drug prices via R&D and competition not at last because a significant amount of literature
exists on these topics.
The third limitation of this study is the assumption that drug companies can determine the
prices of their drugs by making adjustments in price. There could be factors that make less
likely if not impossible, such as government regulation or a strong power of buyers that have
not been taken into account. Especially government regulation could influence the effect on
drug prices, by restricting pharmaceutical companies to increase or decrease the price of their
drugs.
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Appendix A: Data gathering
This appendix A explains the search for scientific literature and the creation of the data set for
this research. The data gathering process has been divided in a general search and a specific
search that both will be explained respectively.
The general data gathering process
The dedicated data set of this research consists only out of literature. This literature contains
books, papers, literature reviews and scientific articles from multiple databases and journals.
In this study, the influence of M&A’s in the pharmaceutical sector on drug prices in
developed countries was examined. More specific, the research question was divided in 5 subresearch questions that examined the impact of M&A’s on drug prices in two manners:
1. The effects of a change in the level of competition on drug prices, due to mergers and
acquisitions.
2. The effects of other consequences of mergers and acquisitions on drug prices.
To keep the data search manageable and broad, the searching process started with collecting
all the relevant literature about mergers and acquisitions in the pharmaceutical sector. In this
case relevant meant: articles related to competition, drug prices, main drivers and the
nature of mergers and acquisitions in the pharmaceutical sector.
To maximize search results, several keywords and synonyms in combination with the
Boolean operators AND and OR and * were used. Also forward and backward citation and
the option of ‘other relevant articles’ given in the databases were used. To ease the search,
articles were sorted on the times cited. If the number of articles was too high for
systematically selecting the relevant ones, searching was continued in a more specific way.
The specific search strategy will be explained later in this section. The articles were selected
on title, abstract and keywords. When necessary, the conclusion and the global content of the
article were read to decide whether the article has a relevant content. For the general search
process, the search strings were as follows:
Merger = Merger OR Merge* OR Joint Venture OR Joint-Venture OR Partnership OR
Partner OR Alliance OR Ally
Acquisition = Acquisition OR Acquisition* OR Consolidation OR Consolidate
Pharmaceutical = Pharmaceutical OR Biotechnology
Industry = Industry OR Indus* OR Companies OR Sector OR Compan*
NB. The keyword ‘health industry’ was not used, because the probable consequence would
have been that articles are subject to the public health industry, which is not part of this
research. The keyword ‘private healthcare industry’ in the specific search was used instead.
The following associations of strings were used during the general search in the search
engines:
Merger AND Pharmaceutical AND Industry
Acquisition AND Pharmaceutical AND Industry
Merger AND Acquisition AND Pharmaceutical AND Industry
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The search details in the databases were specified as follows:
For Scopus
Search on abstract, keywords, article title, published 1990 to present
For Web of Science
Search from timespan 1990 to 2015, search on topic
The specific data gathering process
After completing the general search process to collect relevant literature, specified search
procedures were used. These procedures contain other keywords and synonyms related to
competition, drug prices, developed countries, nature and drivers of mergers and
acquisitions than the general search procedures. Several articles were found that already have
been discovered in the general search. Therefore, those were not registered in the data set
again. The aim of the specific search process was to find articles related to:
1. The nature of mergers and acquisitions in the pharmaceutical sector in developed
countries.
2. The drivers of mergers and acquisitions in the pharmaceutical sector in developed
countries.
3. Mergers and acquisitions in the pharmaceutical sector and competition.
4. Effects of competition on drug prices in developed countries.
5. Consequences of mergers and acquisitions on competition in the pharmaceutical
sector.
6. Consequences of mergers and acquisitions in the pharmaceutical sector (except for
competition).
An overview of all the synonyms of the concepts in the research questions that were used has
been made. The logical concepts were chosen and subsequently synonyms were found in a
dictionary that could contribute as keywords. The search strings of the specific data
gathering process were as following:
Driver = Driver OR Driver* OR Reason* OR Reason OR Motive OR Motivation
Nature = Nature OR Characteristic* OR Aspect* OR Aspect OR Characteristic
Effect = Effect OR Effect* OR Consequence* OR Result* OR Result OR Consequence OR
Effect
Merger = Merger OR Merge* OR Joint Venture OR Partnership OR Partner OR Alliance OR
Ally
Acquisition = Acquisition OR Acquisition* OR Consolidation
Pharmaceutical = Pharmaceutical OR Biotechnology OR Private Healthcare OR Private
Health-care
Industry = Industry OR Indus* OR Companies OR Sector OR Compan*
Competition = Competition OR Rivalry OR Cooperation OR Cooperate OR Collaboration
OR Collaborate
Influence = Influence OR Affect OR Contribute OR Contribution
Developed Country = High Income Country OR High-Income Country OR Industrialized
Country OR Industrialized Countr* OR High Income Countr* OR High-Income Countr*
Price = Price OR Price* OR Cost OR Cost*
Drug = Medicine OR Medicine*
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One of the formulated sub-research questions for this research is; what effects do other
consequences of mergers and acquisitions have on drug prices? Because it was not yet known
what those consequences were, literature on the impact of these consequences on drug prices
could not be searched for at that time.
However, once it became obvious that research and development activities were influenced as
a consequence of mergers and acquisitions, the search for literature on the relation between
research and development activities and drug prices was started using the following search
strings:
Price = Price OR Price* OR Cost OR Cost*
Drug = Medicine OR Medicine*
Research and development = Research OR Development OR Develop*
The following associations of strings were used in the search engines during the specific
search:
Driver AND Merger AND Pharmaceutical AND Industry
Driver AND Acquisition AND Pharmaceutical AND Industry
Driver AND Merger AND Acquisition AND Pharmaceutical AND Industry
Driver AND Merger AND Acquisition AND Pharmaceutical AND Industry
Driver AND Merger AND Pharmaceutical AND Industry AND Developed Country
Driver AND Merger AND Pharmaceutical AND Industry AND Developed Country
See the string associations above, but then change the string ‘Driver’ into the string ‘Nature’
See the string association above, but then change the string ‘Driver’ into the string ‘Effect’
Pharmaceutical AND Industry AND Competition
Pharmaceutical AND Industry AND Competition AND Developed Country
Merger AND Pharmaceutical AND Industry AND Competition
Acquisition AND Pharmaceutical AND Industry AND Competition
Merger AND Acquisition AND Pharmaceutical AND Industry AND Competition
Effect AND Competition AND Drug AND Price
Effect AND Competition AND Drug AND Price AND Developed Country
Influence AND Competition AND Drug AND Price
Influence AND Competition AND Drug AND Price AND Developed Country
Research and development AND Drug and Price
The general and the specific literature search provided for a list of all the relevant articles that
could be used for this study. The total number of articles that were collected in Scopus was 72
and in Web of Science was 9. The reason for the limited number of literature found in Web of
Science is because the search process started in Scopus (as a matter of personal preference)
and therefore already most of the literature that is also provided by Web of Science was
found. The list of 81 articles was already checked with forward and backward citing and the
option for relevant other articles and it contains both the articles collected with the general
and the specific search procedures. Not all articles were used, because after reading the
articles on their content and in detail, several proved not to be useful for this study.
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