
 
 

 

APPLICABILITY OF M&A VALUATION MODELS  

IN THE PHARMACEUTICAL AND BIOTECHNOLOGY INDUSTRY 
 
 

by 
 
 
 

Gustav Lindéus 
 MBA, MSc.Engineering, BSc.Economics 

 
 
 
 
 

DISSERTATION 

Presented to the Swiss School of Business and Management Geneva 

In Partial Fulfillment 

Of the Requirements 

For the Degree 
 
 

DOCTOR OF BUSINESS ADMINISTRATION 
 
 
 
 

SWISS SCHOOL OF BUSINESS AND MANAGEMENT GENEVA 
 

<JULY, 2021> 
 

  



APPLICABILITY OF M&A VALUATION MODELS  

IN THE PHARMACEUTICAL AND BIOTECHNOLOGY INDUSTRY 

by 

Gustav Lindéus 

APPROVED BY 

__________________________________________ 
<Dario Silic>, Chair 

__________________________________________ 
<Ivana Nobilo>, Committee 

Member 

__________________________________________ 
<Mario Silic>, Committee 

Member 

RECEIVED/APPROVED BY: 

<Associate Dean’s Name, Degree>, Associate Dean 



 
 

 

 

 

 

 

 

 

 

 

 

 

To my family 

  



 
 

iv 

Acknowledgements 

 

I have always been interested in health and life sciences. After a couple of years 

competing in the sport of triathlon in my youth, including almost qualifying for the Ironman 

World Championship after a successful race in Zurich, Switzerland, I started to study a 

biotechnology engineering degree in 2011. My goal was to become a pharmaceutical re-

searcher. Already after a year, I started to study a finance degree in parallel. I was thrilled 

about all the global possibilities in both these fields. After completing my finance degree 

with a thesis within quantitative finance as a final stage, I conducted a blood substitute 

research project, my engineering thesis, including genetic engineering. I almost ended up 

being a biotechnology researcher, which was my initial plan couple years before. However, 

I ended up working in finance, but I never left my interest in the life sciences field.  

After a couple of years working in industry, I came across an MBA program at 

Swiss School of Business and Management. I really liked the flexibility it offered me as a 

busy working professional. I liked it so much that I continued with a Doctor of Business 

Administration degree. This dissertation is the result of this journey, where I was able to 

combine my two passions: finance and life sciences. I am grateful for this possibility that 

Swiss School of Business and Management gave me.  

I would like to thank my supervisor Professor Dr. Dario Silic for inspiring me 

choosing my research topic within valuation, M&A and corporate finance, along with su-

perior advice along the dissertation process journey. Furthermore, I would like to thank all 

my family for the support you have been giving me during this period writing the disserta-

tion, which have been challenging while being a full-time working professional. 
 
 

 



 
 

v 

ABSTRACT 
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The purpose of this research was to evaluate the applicability of M&A valuation 

models in the pharmaceutical and biotechnology industry. A quantitative study with sec-

ondary data, using two modelling approaches, DCF and relative valuation, was conducted. 

The choice of the two modelling approaches was a result of an extensive literature study 

of different approaches to valuation. The two modelling approaches were applied to six 

target companies, involved in M&A deals in the pharmaceutical and biotechnology indus-

try during the last decade, which are widely known to not have been as successful as antic-

ipated with respect to sales growth, market capitalization, profitability as well as other im-

portant metrics. These target companies were Monsanto, Actelion, Kite Pharma, Biovera-

tiv, Cubist and Questcor Pharmaceuticals, which were acquired by Bayer, Johnson & John-

son, Gilead Sciences, Sanofi, Merck and Mallinckrodt respectively.  

Three research questions, related to differences between the models, sensitivity of 

assumptions and if the models contributed to reduction of important financial metrics such 

as sales growth as well as market capitalization, were answered in the thesis. Based on 

carefully chosen assumptions, the relative valuation generated more accurate and closer 
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results to the realized enterprise values as well as share prices than the DCF approach. 

Within the relative valuation, the EV/Sales multiple was more accurate than the other stud-

ied multiples: EV/EBITDA and P/E. When adjusting various assumptions in the DCF 

model, some of the targets generated almost identical results as the realized values.  

Although being highly dependent on assumptions, both models tend to generate 

more undervalued results than overvalued ones, which may indicate that the valuation itself 

was not the major contributor to reduction of important financial metrics after realization 

of the M&A deals. Even though this study was unique that it combined the DCF and rela-

tive valuation modelling approaches and applied them to several companies at the same 

time, further research is needed to fully understand the applicability of M&A valuation in 

the pharmaceutical and biotechnology industry. A suggestion is to apply more targets to a 

similar study and perhaps also extend with other models. 
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CHAPTER I:  

INTRODUCTION  

 

Mergers and acquisitions (here after M&A) is an important topic in corporate fi-

nance as well as financial management. A merger occurs when there is a combination of 

two joining companies. An acquisition is when one company acquires another one, which 

later loses its existence and transfer its assets and liabilities to the acquirer. There are dif-

ferent reasons why an M&A occurs, e.g., financial factors, expansion, synergies, hostile 

reasons (Gaughan, 2015). Two types of M&A, horizontal and vertical, mainly occur. The 

former is between two competing companies and therefore in most cases the market share 

increases. The latter is between two companies at different stages in the supply chain of an 

industry. There is a third merger type, a conglomerate merger, where there is no typical 

link between the two companies. Thus, the profiles of these kinds of companies may vary 

extensively between each other within this merger type, such as a tobacco and a broadcast-

ing firm (Pepall et al., 2014).  

Goedhart et al. (2017) argue that there are six types of successful acquisitions in gen-

eral. The first type is when the acquiring company wants to improve and enhance the per-

formance of the target. This performance improvement may relate to e.g., improving cash 

flows and/or reducing costs of various kinds. The second type is when the acquisition re-

moves excess capacity in its operating industry. This may generate more productive oper-

ations such as research and development. The third type relates to when the acquisition 

accelerates market access. An example is when a combined company starts to generate 

sales in an area, where the other one did not operate yet. The fourth type is when technology 

and skills are acquired to a lower cost and at a faster pace. Such acquisitions may reduce 

competition because of e.g., avoiding royalty payments of products and services which are 

patented. The fifth type of successful acquisition relates to when the acquisition generates 

economies of scales, i.e., lower unit cost as well as larger production output, and exploits 

the scalability of an industry. The sixth type is when a new product line or industry gets 

picked early in the life cycle.  
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Except for these six types of acquisitions motives, there may also be harder strate-

gies that might create value, although this is a rare fact. Four examples are buying cheap, 

the roll-up strategy, improving competitive behavior and entering a transformational mer-

ger. When buying cheap, the price of the target is simply below its intrinsic value, which 

is a rare fact. Focusing only on the price may have dire consequences for the acquirer in 

the long run. The roll-up strategy refers to when an acquirer buys targets which are too 

small to have economies of scale in the same industry. The purpose of improving compet-

itive behavior is to enhance the return of invested capital, by making competitors less price-

focused because of higher market concentration, which also keeps out new entrants. Enter-

ing a transformational merger is a rare strategy and the purpose of it is to transform both 

companies or one of them. An example may be the willingness to create a performance-

oriented culture (Goedhart et al., 2017).   

There are five financial characteristics which make targets desirable. The financial 

characteristics which make most, and direct benefit for an acquirer are earnings and cash-

flows that are steadily growing. If both the earnings and cashflows have been increasing 

historically, this may be a sign that they will probably do this later in the future as well. 

Having a low price to earnings ratio (here after P/E) is another desirable financial charac-

teristic of a target. A low P/E ratio may mean that the target is undervalued. It is important 

to note that the P/E ratio may fluctuate because of changes in the market or liquidity prob-

lem. The patterns may vary from industry to industry. A temporary undervaluation, result-

ing from a dropping stock price, should be preferred over a reduction in earning power of 

the target due to the fact that the latter may be related to a future problem of generating 

income. It is crucial to be observant of this fact (Gaughan, 2015).  

The third desirable financial characteristics is if the book value is higher than the 

market value. In some industries, the book value is more reliable than the market value as 

these companies often have more liquid assets. The fourth and the fifth desirable financial 

characteristics are low leverage and high liquidity. Low leverage ratios mean that there is 

a lower risk level. Furthermore, they also mean increasing debt capacity, a characteristic 
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which may be used later for financing purposes such as the takeover itself. Examples or 

leverage ratios are debt to equity ratio and debt ratio. A high liquidity may also be a useful 

financial characteristic. Another important topic, which is related to finance, is the tax is-

sues that may occur. The type of financing methodology of the M&A deals will determine 

the tax outcome. Depending on this type, the M&A deals may be entirely tax-free. Various 

tax benefits may arise from factors such as tax synergies, e.g., income may be offset for a 

company that is combined with another one, although it is not able to use tax shields indi-

vidually.  

Another example of a tax benefit relates to depreciable assets, which market value 

may be greater than the book value of the target. It is not uncommon that tax specialists are 

involved in the M&A teams, as the importance of tax considerations is ever increasing. As 

for taxes, accounting is also important for M&A deals. Historically, there have been dif-

ferent methods to record the deals in the books, but since after 2001 the purchase account-

ing methodology is the only acceptable one to use. This methodology records the M&A 

transaction based on its fair market value, which is a measure that includes both the amount 

paid and the costs. It is also applicable to e.g., stocks, where the fair market value of them 

are recorded. It is not uncommon that there is an excessive value of the transaction. As this 

value cannot be assigned to assets, this will be converted into goodwill. The value of the 

goodwill should be checked in a regular manner and adjusted if it is not accurate. It is 

important to note that the acquirer is only allowed to obtain income from the combined 

entity after the purchase date has taken place (Gaughan, 2015). 

 

1.1 M&A waves 

 
Historically, there have been times when M&A deals intensively occur in cycles 

(here after M&A waves). An M&A wave is generally initiated by various extrinsic shocks. 

These shocks are either technological, regulatory, and/or economical. In the USA, where 

the most of M&A occur globally, there have been six M&A waves up to date, dating back 

to the end of the 19th century (Gaughan, 2015). The first M&A wave, initiated in the 1890s, 
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started with horizontal mergers and generated large monopolies such as the Standard Oil 

Company. This wave of M&A deals was mitigated by laws induced by the government, 

which were related to anti-competition behavior. Therefore, vertical integration started to 

emerge. The second wave started in the 1920s and included companies of smaller sizes 

which were excluded from the large horizontal M&A deals in the first wave. This wave 

was abruptly stopped by the Great Depression in 1929 (Petitt & Ferris, 2013).    

The third wave occurred for three decades, between the 1950s and 1970s, and cre-

ated what we today call the conglomerates. This was a response to mitigate various risks 

with diversification across various industries. An example of a conglomerate created was 

the today well-known General Electric Company, which includes many companies from a 

variety of different industries. The oil crisis in early 1970, caused this wave to stop. The 

fourth wave was induced by deregulation in the early 1980s, along with new development 

of financial markets, instruments as well as higher availability of credit. This caused a 

boom for companies to sell their unrelated, poorly performed businesses, acquired during 

the previous waves, which resulted in that leveraged buyouts (here after LBO) increased. 

In 1987, a combination of leveraged companies and the stock market crash paved an end 

to this M&A wave. The fifth wave, initiated in the 1990s, was heavily induced by the glob-

alization such as the formation of the North Atlantic Free Trade Agreement and the Euro-

pean Union (here after the EU). This resulted in many cross-border acquisitions. The fifth 

wave ended in 2000 when the dotcom bubble burst. Shortly after, in 2003, the sixth wave 

started to emerge. This wave was initiated by older trends seen in the fourth and fifth wave 

such as the globalization as well as risky LBOs. It all ended with the global financial crisis 

of 2008 (Petitt & Ferris, 2013).   

Now we are within the seventh M&A wave, which started in 2011. It is character-

ized by M&A deals in consumer goods, technology as well as healthcare (Jain, 2016). After 

the global financial crisis of 2008, the market has gradually gone back to optimism. Risk 

aversion is disappearing as organizations realize that in order to constantly deliver financial 

results it is not realistic to rely on organic growth. Obtaining growth through M&A is again 

easier than creating it solely inside the organizations themselves (Cordiero, 2019).  
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1.2 Legal frameworks 

 
As previously mentioned, the M&A waves have been initiated and reduced or de-

layed by regulations to a great extent. Antitrust laws play a major role in the legal frame-

work, which limits M&A deals. The main purpose of these laws is to hinder mergers if 

they would reduce the competition in the industry afterwards. Thus, an industry cannot be 

too concentrated and the companies operating within cannot be too few with each of them 

having a too high market share each. In the USA, the various antitrust acts are dating back 

to as early as the 1890s and have gradually developed the legal frameworks to be applied 

in today’s modern business world. Examples of such acts are the Sherman and the Clayton 

acts.  

The USA has had a longer history of antitrust laws compared to e.g., the EU, which 

was gradually formed during the second half of the 20th century. A century later, after the 

first antitrust laws in the USA, the EU implemented the merger regulation and has since 

then gradually developed as well as adapted it to the business world. One of the main dif-

ferences between the antitrust laws in the EU and the USA, is that the mergers are blocked 

in the courts in the USA, meanwhile this is not mandatory in the EU. Except for the antitrust 

laws, the legal frameworks are also centered around the transaction type of the deal, i.e., 

stock or cash, and if it is a friendly or a hostile M&A deal. In the USA, the Securities and 

Exchange Commission (here after SEC) is heavily involved in these legal processes. Thus, 

SEC filings play a big role in the securities laws related to M&A. Law enforcement author-

ities follow certain guidelines when conducting the prospective M&A deals. The Justice 

Department in the USA provided five guidelines in 1992 which, with a few minor revisions, 

are followed today. These guidelines include evaluation of market definition and concen-

tration, competitive effects, entry, efficiencies and failing firm defense (Gaughan, 2015). 
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1.3 M&A in the pharmaceutical industry 

 
This section will highlight M&A in the pharmaceutical industry. Considering all 

industries together, the total value of M&A deals worldwide was $3.7 trillion during 2019, 

indicating the importance of it in today’s global economy (Szmigiera, 2020). The pharma-

ceutical and biotechnology industry (here after the pharmaceutical industry) is an industry 

with an immense amount of M&A deals with a total global deal amount of $348 billion 

during 2019. The number of transactions has increased during the last 20 years (Figure 1). 

 

 
Figure 1. M&A in the biotechnology and pharmaceutical industry between 1985-2019. Both the number of 
M&A deals and the value of them have gradually increased over the years.  
Source: IMAA (2020).  
 

M&A deals are important in the pharmaceutical industry. There are several general 

motives. Firstly, M&A may act as an innovation source. Between 2001 and 2016, the share 

of revenues from novel products excluding the largest global pharmaceutical firms (here 

after Big Pharma), has gradually increased from 25 to 50 percent. This is very lucrative for 

Big Pharma and is a strong argument for acquiring smaller, innovative companies. For the 

smaller company, an M&A deal might be considered for cost reasons such as the inability 

to finance the early-stage investments in the drug development as well as the drug trials in 
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the later stages, which is also complicated from a regulatory perspective. The smaller com-

pany may simply not have the legal resources to successfully conduct the late-stage trials. 

Secondly, synergies in the pharmaceutical industry are unlocked by M&A deals. Consoli-

dating usually provides advantages from an operational and financial point of view when 

scaling up the processes such as research and manufacturing. Thirdly, realigning portfolios 

is another important motive for M&A deals in the pharmaceutical industry, which may e.g., 

live up to changed strategy expectations and/or reduced tax (Bansal et al., 2018). 

 

1.4 The M&A process 
 

Typically, the M&A deal process consists of ten steps. The first step is to develop 

an acquisition strategy. It is important to have a clear view what to gain and expect from a 

prospective M&A deal. The second step is to determine key searching criteria for potential 

companies. These criteria may range from customer base to profit margins and target loca-

tions. This step is then followed by conducting the searching based on the above-mentioned 

criteria and look for target companies. The fourth step is to contact target companies which 

live up to the previously set searching criteria. If the initial conversations with the target 

company are successful, a valuation analysis is conducted. This valuation analysis is de-

pendent on various data such as the latest financial information, which may be sent to from 

the prospective target.  

The valuation analysis is followed by a negotiation step. An initial offer is based 

on the information that the valuation step created and is followed by more detailed negoti-

ations (Corporate Finance Institute, 2020). The merger negotiations may be conducted in 

different ways. They may be either conducted in an auction way, which are believed to 

generate increased takeover premiums, and in a private way. Confidentiality agreements, 

also referred as non-disclosure agreements, are often made in merger deals, especially if 

the acquirer wants to have non-public information (Gaughan, 2015). 

If the offer was accepted, the next step is the M&A due diligence process, which is 

a detailed check of the operations in the target company. Here the value assessment of the 
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target may be confirmed. If the M&A due diligence step was successfully conducted with-

out any major concerns, the contract will be finalized, and it will be decided whether the 

agreement is a share or asset purchase. After the two parties have signed the agreement, 

the financing strategy and its details will finally be revealed. This step is then followed by 

the tenth and last step, which is the integration and closing which usually involves the 

management of the two parties (Corporate Finance Institute, 2020). It is not uncommon 

that M&A professionals, providing specialized services, are hired during the M&A pro-

cess. These professionals may be valuation experts, accountants and/or attorneys as well 

as lawyers (Gaughan, 2015). 

 

1.5 The role of valuation in M&A 

 

Since the fourth M&A wave, the importance of valuation has gradually been in-

creasing (Gaughan, 2015). Although a successful M&A deal depends on the combination 

of the above-mentioned steps, the valuation is one of the most critical steps in the process. 

An absence of valuation could cause a company paying too much for a target. Another 

consequence could be that the target accepts a lower than acceptable price for the share-

holders (Moeller & Brady, 2014). An appropriate valuation process should include a rig-

orous analysis of the forecasted and historical performance of the company (Petitt & Ferris, 

2013). Two fundamental principles of a company’s value are that the invested capital 

should give a fiscal gain that is greater than what the capital cost and that it should give the 

shareholders real economic value. For an acquirer in an M&A deal, the obtained value is 

the same as the value received minus the price paid. If the deal was successfully conducted 

for the acquirer, this difference should be positive (Koller et al., 2010). 

Valuation in the pharmaceutical industry is important as it helps to assess the finan-

cial stability of the company and the possibility to acquire the company. The industry itself 
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is characterized to have immense costs of research and development, thus making it to be 

capital intensive which highly affects entrants (Dierks et al., 2018). However, many of the 

scientifical advances come from biotechnology as well as academic research from univer-

sities. Last years the consultant companies, advisory companies, equity funds and other 

financial investors have development much their expertise in valuations. Therefore, their 

novel products and sometimes even the whole companies are lucrative targets for Big 

Pharma. Small biotechnology companies and universities are dependent on funding, mean-

while they may not have as good valuation knowledge as Big Pharma. Therefore, gut feel-

ing, and experience may be the foundation of the deals, instead of a sound valuation meth-

odology usually practiced by investment professionals. The pharmaceutical sector is 

known for not starting the negotiations before a well-grounded valuation has been con-

ducted. Often the projects deliver more value than expected and are more successful than 

anticipated. Then, as a consequence, it is hard for the universities and small biotechnology 

companies to renegotiate the deals and may result in millions of lost financial value for 

them (Bogdan & Villiger, 2010).  

It is not uncommon that realized M&A deals fail to deliver expected value for share-

holders, in other words fail to have increased profitability, growth of sales and/or market 

capitalization. In fact, one of the top reasons for realized M&A deals resulting in failure is 

misvaluation (Seth, 2020). Rappaport and Mauboussin (2002) already argued in Harvard 

Business Review that in order to create long-term value for the shareholders, there is a need 

for valuation expertise. The pharmaceutical industry is no different and is perhaps even 

more dependent on this kind of expertise due to the complexity of many factors as previ-

ously described. Among professionals in the pharmaceutical industry, there are discrepan-

cies which approaches to use and how to determine as well as select various input param-

eters in the models. Some practitioners even argue that it is impossible to retrieve objective 
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numbers from the contemporary valuation models and therefore rather choose not to use 

them at all. Other pharmaceutical professionals argue that valuation is not a science, but an 

art (Bogdan & Villiger, 2010).   

The shareholders of the selling companies often receive all the benefits which the 

acquisitions create and it is estimated that more than a third of the acquiring companies in 

M&A deals destroy shareholder value (Koller et al., 2010). This is not an exception in the 

pharmaceutical industry. Danzon et al. (2007) studied 383 firms in the pharmaceutical in-

dustry between the years 1988 and 2001. They concluded that the operating profit of large 

pharmaceutical companies had a slower growth compared to their counterparties which did 

not go through any M&A, thus destroying shareholder value. This is, however, not an old 

phenomenon, only dating back two decades or longer. During the past decade there have 

been several failed realized M&A deals in the pharmaceutical sector with tens of billions 

of USD each, including the transaction between Bayer and Monsanto of  $63 billion (Sa-

gonowsky, 2019).  
 

1.6 Research Problem 

 

Every year realized M&A deals all around the world result in billions of dollar lost 

shareholder value. This is especially problematic in the pharmaceutical industry, which is 

known to be a very M&A intense sector with respect to the deal sizes as well as the number 

of them. Furthermore, this trend is increasing. Since one of the most important steps in the 

M&A process is valuation, it is evident to oversee the applicability of M&A valuation 

models in the pharmaceutical industry, especially since misvaluation is one of the top 

reasons that realized M&A deals fail to deliver expected value for shareholders. 
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1.7 Purpose of Research  

 

In this study, we shall try to demonstrate if misvaluation was a major contributor to realized 

M&A transactions during the last decade resulting in failure. We shall see if this was the 

case for none, some or all of the valuation models. From this, we shall be in position to 

conclude the differences and the sensitivity of them, in order to provide further 

recommendations as well as findings to investment professionals. Prior the research it is 

important to have in mind that a valuation model is a set of assumptions and a model itself 

cannot be responsible but rather the non-consideration of all parameters or unrealistic as-

sumptions used in the modeling approach.  

 

1.8 Significance of the Study  

 

The research has a long-term goal of providing a better understanding of 

misvaluations of realized M&A transactions in the pharmaceutical industry. In other words, 

identifying factors within the valuation that may have contributed to reduction of 

profitability, sales growth and/or market capitalization. More specifically, the significance 

of the study may be broken down into the following sub-objectives: 

 

- To develop a better understanding how non-consideration of certain 

assumptions or inputs may affect the valuation outputs.  

- To clarify the differences between the M&A valuation models and evaluate how 

they fit to companies with different profiles.  

- To provide recommendations and advice to investment professionals active in 

the pharmaceutical sector with respect to M&A transactions.     
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The outcome of this research will be helpful and valuable to investors as well as the 

pharmaceutical industry overall. If a less failure rate, with respect to reduction of 

profitability, sales growth and/or market capitalization, of realized M&A transaction would 

be obtained in the pharmaceutical industry, this would likely sustain important life-saving 

drug projects which otherwise perhaps might have been abandoned. Thus, the outcome of 

the research might have a societal impact as well. Although this reasearch will focus on 

public pharmaceutical companies, other areas that might benefit from the research also 

include universities and small biotechnology companies, which often sell projects as well 

as products that, in the end, are more successful than anticipated, followed by that they are 

then unable to renegotiate the deals.   

 

1.9 Research Purpose and Questions  

 

In order to assess if the M&A assumptions and models contribute to ease or to make 

it difficult for investors to bring them closer in commercial positions, it is important to 

oversee the applicability of M&A valuation models in the pharmaceutical sector. The 

following research questions need to be addressed: 

 

1. How much do the valuation results of different M&A valuation models differ 

from each other and should some of them not be recommended for M&A deals 

in the pharmaceutical industry? 

2. Considering pharmaceutical companies, how sensitive are the M&A valuation 

models to non-consideration or unrealistic use of certain assumptions? 
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3. Considering public pharmaceutical companies that were involved in realized 

M&A transactions during the last decade, may M&A valuation models have 

contributed to reduction of profitability, sales growth and/or market 

capitalization? 

 

1.10 Outline of the thesis 

 

The thesis will be structured in six parts. In this first part of this thesis, M&A in 

general, including its history, legal framework as well as process steps, and its role in the 

pharmaceutical industry were explained as well as demonstrated. Definition of terms as 

well as a background to the topic were introduced. Furthermore, the problem statement, 

research questions and significance of them were also demonstrated in this first part of 

thesis. In the second chapter, relevant academic literature shall extensively be reviewed, 

both empirical and theoretical to give adequate support and grounding to the rest of the 

upcoming chapters. Some concepts relevant to the study will also be reviewed in detail to 

eliminate any form of ambiguity.   

In the third part, methodological frameworks, including models, shall be elaborated. 

These methodological frameworks will help with the estimation of the various objectives 

of the study while in the fourth part, the major findings as well as the results of the research 

shall be presented and evaluated. Then, a discussion of all the previous parts included in 

this thesis shall be presented. In the last and sixth chapter, a summary, including implica-

tions as well as suggestions for future research, will be demonstrated.  
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CHAPTER II:  

REVIEW OF LITERATURE 

 

The purpose of the research is to evaluate different M&A valuation models and 

apply them to realized M&A transactions of public companies in the pharmaceutical in-

dustry during the last decade. The research will have a holistic approach, in order draw 

general conclusions, to assess if such assumptions and models contributed to ease or to 

make it difficult for investors to bring them closer in positions. The research will also eval-

uate if some or all the M&A valuation models have contributed to reduction of profitability, 

sales growth and/or market capitalization to public pharmaceutical companies that were 

involved in realized M&A transaction during the last decade 

This literature review serves a purpose to extensively review relevant academic lit-

erature both empirical and theoretical to give adequate support and grounding to the rest of 

the upcoming chapters. The scope of the literature review will not only be limited to M&A 

valuation within the pharmaceutical industry, but also M&A valuation in general will be 

covered. The literature review will be structured in several parts. The literature review will 

start with M&A valuation in general. This section will be followed by valuation in the 

pharmaceutical industry from a general perspective, which gradually will be narrowed 

down and evaluate different models one by one, also including more complex frameworks, 

in order to draw conclusions from the latest academic research in the field. Then, articles 

about how valuation approaches are used by professionals in industry will be demonstrated. 

In the end of the literature review, there will be a section related to M&A valuation in 

theory and practice.  

The academic articles and findings will be compared with each other as well as crit-

ically evaluated. The inclusion criteria have been articles as well as literature related to 
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valuation, applicable to M&A, in general and valuation related to pharmaceutical compa-

nies. There has been no inclusion regarding the degree of complexity in the articles, thus 

both simplicity and accuracy have been taken into account in order to get a realistic view 

of the current state of the art in this field of research.    

 

2.1 General approaches to valuation 

 

There are two main valuation approaches. These are the discounted cash flow (here 

after DCF) and relative valuation, also referred as comparables as well as extrinsic valua-

tion (Bogdan & Villiger, 2010). The valuation derived from the DCF approach, which is 

also called the intrinsic value, is based on the present value (here after PV), which in turn 

is usually based on free cash flow (here after FCF) projections. Behind the FCF projections 

lays a myriad of judgements and assumptions such as e.g., sales growth rates as well as net 

working capital requirements. The DCF approach has a wide range of applications related 

to e.g., various investment decisions, including M&A activities (Rosenbaum & Pearl, 

2020).  

The second main approach, relative valuation, is based on market benchmarking, 

which uses similar companies as a reference when valuing the target. These companies are 

usually operating within the same industry as the target, due to the fact that they share 

common characteristics such as risks, and drivers related to the performance. The most 

used multiples in the approach are price-to-earnings ratio (here after P/E) and enterprise 

value to earnings before interests, taxes, depreciation, and amortization (here after 

EV/EBITDA) (Rosenbaum & Pearl, 2020). The reliability of the P/E and EV/EBITDA 

multiples is not a new phenomenon. Fernandez (2001) conducted an extensive multiple 

study consisting of 1,200 firms operating and active in different locations. In this study, 
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175 multiples were evaluated, and it was confirmed that P/E as well as EV/EBITDA were 

the most used ones. Similar to the DCF approach, relative valuation has many applications, 

including M&A activities (Rosenbaum & Pearl, 2020).  

Although the DCF approach is most often using FCF projections, there are other 

variants as well, including approaches based on e.g., capital and equity cash flow. How-

ever, these approaches give the same values as end result, which is not surprising due to 

the fact that they are based on the same hypotheses and do not differ more than in the 

starting point, where the cash flows may not be identical (Magni et al., 2007). 

There has been a debate which of the two approaches that is the most appropriate one 

to use. Both the DCF and the relative valuation approach have challenges in their practical 

usage. The DCF model is sensitive because of its input parameters and assumptions. An 

example is the discount rate. Regarding relative valuation, comparable companies as well 

as cases might sometimes be difficult to find (Kang, 2018). Koller et al. (2010) argue that 

the FCF method is most suitable for banks. The reason for this is that the financial and 

operational cash flows are not separated in this sector, which is a plausible scenario for the 

FCF model. Kaplan and Ruback (1996) argue that the DCF approach generate better valu-

ation performance than relative valuation, but it may be beneficial to combine them in order 

to gain explanatory power (Kaplan & Ruback, 1995).  

Goedhart et al. (2005) from McKinsey & Co, also confirm that the DCF approach is 

the one method generating the best outcomes, but that multiples also provide good insight 

if they are combined with the DCF model. Liu et al., (2002) argue, on the other hand, that 

the valuation performance of the DCF model gradually declines as it gets more and more 

complex. They also concluded that multiples based on cash flow measures performed 
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worse than multiples based on reported earnings. This was also confirmed in another, ex-

tended study by Liu el al. (2007), where they concluded that valuations based on reported 

earnings are dominating the ones that are based on cash flows.  

 

2.2 Valuation in life science 

 

Regarding the scientific approach within the life sciences, where the pharmaceutical 

industry is included, two main approaches of valuation have historically been considered. 

These are the DCF model and real options. The DCF model, which, as also previously 

described, is based on future cash flows and calculates the PV, came first and was for a 

long time the main approach in the pharmaceutical industry (Bogdan & Villiger, 2010). 

Real options are options on investment projects and their values increase with the volatility 

of the forecasted cash flows (Banerjee, 2003). In other words, estimates of sales with real 

options may fluctuate, in contrast to the DCF model, which has a fixed sales peak (Villiger 

& Bogdan, 2006). Relative options may also be explained as the sum of two values: the 

value of the DCF and a flexibility parameter which relates to a scenario if the investment 

is being abandoned (Bogdan & Villiger, 2010). 

 

2.3 Real options valuation 

 

Villiger and Bogdan (2005) concluded that the real option value is a better approach 

to use than DCF when valuing companies that develop new drugs. They argue that DCF is 

inappropriate due to the high failure rate of projects in the pharmaceutical industry, along 

with it is demanding to pass clinical trials in a successful manner with respect to the regu-

latory requirements. Furthermore, they also state that using the real options approach would 
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make it easier for companies to handle valuation related to license contract, portfolio as 

well as project management and venture capital negotiations. Banerjee (2003) evaluated 

real options of an Indian pharmaceutical company over time. The conclusion was the same, 

that real options outperformed the DCF model with respect to realization of the actual mar-

ket capitalization value. However, Hartmann and Hassan (2006) evaluated the applications 

of real options for research and development in the pharmaceutical sector with surveys 

from the industry. They concluded that the pharmaceutical sector used this approach more 

than other sectors, but there was not any standardization of the methods due to lack of 

consistent results.  

Both the studies from Banerjee (2003) and Villiger and Bogdan (2005) are limited, 

in order to draw conclusions for the whole pharmaceutical industry. Banerjee’s study eval-

uated one company over time, which is a limitation. If several companies, preferably from 

different regions, were evaluated in the same manner, the conclusion that the DCF model 

only could explain 39 percent of the market capitalization would be more reliable. The 

study from Villiger and Bogdan (2005) focused on research and development projects, 

which are a significant part of pharmaceutical companies’ operations, but not the entire 

one. Therefore, their conclusion that there is a catch 22 of the DCF model cannot be applied 

when valuing an entire pharmaceutical company. Thus, the conclusion from Hartmann and 

Hassan (2006), which they obtained from a survey study, that there was not any standard-

ization of the methods due to inconsistent results, seems reliable.   

Except for valuing projects, research activities and entire companies, another rele-

vant M&A valuation application of real options in the pharmaceutical industry was con-

ducted by Loukianova et al. (2017). They valued synergies of strategic M&A. There were 

eight synergies included in the research: cost reduction, growth, revenue, increased bor-

rowing capacity, decreased discount rate and tax benefits, both for asset write up and NOL 
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carry forwards. Two premium M&A deals, Actavis and Allegan, Pfizer and Hospira, were 

analyzed, using a Datar-Mathews approach, a methodology where simulation modelling is 

necessary. In the Actavis and Allegan deal, the cumulative value of the synergies was less 

than the premium paid for the deal, which, as the authors states, may have been among the 

top reasons why its share price dropped by almost 20% during the first one and a half year 

after the deal. Regarding the Pfizer and Hospira deal, the opposite result occurred, the cu-

mulative value of the synergies was higher than the premium paid. The market did not 

respond either positively or negatively during the first year after the M&A deal as the stock 

price of Pfizer did not change in a significant manner.  

Thus, the longer-term effects of the synergy may perhaps be realized as the market 

did not perceive this deal as a failure. Similarly, to the above-mentioned studies, this re-

search has several limitations. Since the approach is using real options, including advanced 

simulations, it may not be as user-friendly as other, less complex methods such as the DCF 

approach. In addition, the authors argue that the number of synergies could be extended 

further. In this study they, as stated previously, were limited to eight. Another limitation, 

according to the authors, were the used probability density function, which all the calcula-

tions were based on. Furthermore, the only performance indicator used was change in the 

stock price, which is also a limiting factor. The stock price may be affected by various 

factors, which are all most likely not internal ones. However, the authors clearly states that 

there are possibilities to include other probability density functions as well as adding addi-

tional synergies to the proposed real options model.  
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2.4 Academic progression of valuation in the pharmaceutical industry 

 

Since these real option studies, research related to a new methodology, risk-adjusted 

net present value (here after rNPV) has evolved. The reason for this is that e.g., option 

methods are not favored by medical specialists due to the fact that they are too complicated 

as well as theoretical, providing insufficient outcomes (Woo et al., 2019). The rNPV ap-

proach has the advantage of evaluating changes in the present value and risk by adding 

“probabilities of success at each stage of development” (Staisor et al., 2018). Examples of 

such research have been conducted by Svennebring and Wikberg (2013) and Woo et al. 

(2019), where the former study suggested three rNPV scenarios based on post discovery 

cash-flows. The latter study matched the success rates of new pharmaceuticals with periods 

in the clinical development, when developing the rNPV models.  

Walker et al. (2015) argues that the rNPV approach is not entirely sufficient, due to 

the fact that overlooking various factors such as ranges of probabilities and uncertainties 

may lead to misjudgments, impacting the valuation. They suggested that Monte Carlo sim-

ulations should be implemented in the rNPV model, resulting in an rpNPV model. Another 

study using a more complex modelling framework, similar to the Monte Carlo simulations, 

was a study from Park and Shin (2018). They evaluated a research and development project 

in the pharmaceutical industry and considered changes in the economic environment, 

which is highly relevant in today’s turbulent business world. A mean-reverting binominal 

lattice model under Markov regime switching (MRBL-MRS) outperformed other models 

such as DCF, real options and Monte Carlo-based simulations concerning changes in eco-

nomic environment.   

Ahn et al. (2015) integrated an effectuation model with the DCF approach and is an 

approach similar to the real options. The effectuation included effectuation elements of 
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means, affordable loss, partnership and expect the unexpected principle. The principles of 

effectuation rather prefer control than prediction. Based on data from 2000 to 2012, eleven 

of the largest biopharmaceutical companies in the world were analyzed. They found this 

model to be strategically useful when integrating it with the DCF model and that it prevents 

underinvestment, especially in companies with greater amounts of research and develop-

ment expenses.  

These studies have both advantages and disadvantages. The study from Woo et al. 

(2019) is using the success rate of different types of drugs in the modelling approach. These 

success rates are retrieved from medical databases such as ClinicalTrial.gov and MedTrack 

DB. This approach is promising, because it is taking an important factor into consideration. 

However, using this approach outside academia is too optimistic for two reasons. Firstly, 

being dependent on medical databases in the modelling approach would be too compli-

cated. Secondly, investors would need to possess biological and chemical knowledge in 

order to interpret the data. The study from Svennebring and Wikberg (2013), which sug-

gested three rNPV scenarios based on post discovery cash-flows, is more realistic. How-

ever, it is focused on drug discovery only and does not capture the holistic approach of the 

whole company, but perhaps it could be combined with other methods in an efficient way.  

The study from Walker et al. (2015), who suggest a rNPV model, is promising due 

to the fact that it is more adapted to portfolio management, compared to the other ap-

proaches. Furthermore, it is applicable from biotechnology companies with few projects to 

Big Pharma, which has many more ones within each entity. However, a drawback is that 

this methodology is more complex, due to the fact that it is using Monte Carlo simulations, 

which is a disadvantage if this model is to be applied by a greater range of different inves-

tors. Regarding the study from Park and Shin (2018), it is useful to evaluate how well 

models adapt to changes in the economic environment, especially for decision makers. 
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However, limitations of this study are that a research and development project was ana-

lyzed and not a whole company as well as the complexity of the modelling approach over-

all, using Markov processes.   

The study from Ahn et al. (2015) is also promising due to the fact that they analyzed 

large biopharmaceutical companies, when integrating the effectuation with the DCF ap-

proach, and not only a project within a single company or just a small single company 

itself. However, similarly to the above-mentioned studies, it is too complex to make this 

model a standard approach in the industry as it requires knowledge about effectuation prin-

ciples such as elements of means, affordable loss, partnership and the expect the unex-

pected principle.  

 

2.5 Relative valuation in the pharmaceutical industry 

 

As previously described, when valuing companies in the pharmaceutical industry, 

much effort has been made to research related to M&A valuation methods that are cash 

flow based, also called intrinsic valuation, using various input parameters. This valuation 

approach is one of the two main approaches used when valuating companies. The second 

one, as previously described, is related to relative valuation, where multiples from compa-

rable companies in the same or similar industry are used in the valuation approach (Bogdan 

& Villiger, 2010). In other words, multiples such as revenue or earnings are used so similar 

assets can be converted into standard multiples, which are then used in the valuation (Har-

bula, 2009).    

In general, there is much less research related to relative valuation in the pharmaceu-

tical industry, compared to the cash flow-based approaches, in contrast to other industries. 

Chari and Bhardwaj (2015) conducted an empirical study and analyzed companies in the 



 
 

23 

pharmaceutical industry, in order to get insight which is the best multiple to value pharma-

ceutical stocks. The analyzed companies were grouped by net profit margins and return on 

equity (here after ROE). The multiples that were outperforming the other ones were P/E, 

EV/EBITDA and price to book value (here after PBV). This study is using a good approach 

due to the fact that only pharmaceutical companies were evaluated, which is advantageous 

since they are comparable to each other with respect to margins, growth, and risk. A draw-

back is that the period 2005-2010 and not later was analyzed. The multiples that outper-

formed the other ones might therefore have changed during the past decade and may there-

fore not be applicable to contemporary analyses.      

A study related to M&A, using multiples, was by Hristov and Chirico (2019). They 

conducted an M&A valuation study of 73 pharmaceutical companies. These were listed on 

the stock exchange in New York. The purpose of the study was to evaluate how the enter-

prise value, as dependent variable, was affected by factors such as R&D, size, and profita-

bility. Any positive dependency for profitability was not statistically significant, but R&D 

and size were positively related to the enterprise value. This study disagrees with the one 

from Chari and Bhardwaj (2015), who grouped their analyzed companies in their study by 

net profit margin, a profitability measure, and confirms that Bhardwaj’s conclusions might 

be outdated, as previously discussed. 

 

2.6 Valuation in practice by professionals in pharmaceutical industry 

 

In the pharmaceutical industry itself, relative valuation is more common than in ac-

ademic research. Mayhew (2010) conducted a survey study where 69 professionals in the 

life science industry, dealing with valuations, answered which valuation approaches that 

are used in practice. 80% said that they use comparables, i.e., multiples, compared to a 
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figure of approximately 70% for DCF and 15% for real options, indicating that this is the 

most used one in practice. Pinto et al. (2019) conducted a similar study for 13,500 invest-

ment professionals, CFA institute members, ranging from various sectors. The result was 

the same, that a relative valuation approach was most used, followed by the DCF method-

ology.  

Brotherson et al. (2014) interviewed experienced investment bankers, with an aver-

age of 13.5 years in the industry, from well-renowned firms such as JP Morgan, UBA, 

Lazard and Goldman Sachs & Co. All of them used the DCF valuation methodology, but 

only for information purposes, indicating that this is not the entire basis of the decision if 

used. In the study, the interviewees clearly stated that the DCF approach did not apply well 

to young, early companies, which still do not generate enough cash, in addition to phases 

of high growth as well as risk. Five major conclusions were drawn from this study. The 

first conclusion was that investment banks used the DCF approach when they have M&A 

assignments from clients.  

The second conclusion was that investor alternatives in the financial markets are the 

basis for the estimation of discount rates, thus consistent with existing finance theory. How-

ever, adjusting this parameter based on the size of the firms does not seem to be a stand-

ardized routine due to the fact that this approach varies. The third conclusion was that the 

uncertainty of forecasts, especially the terminal value estimation, is treated in different 

ways by practitioners in industry. Here, to counter this issue, used approaches include using 

another input parameter or methodology in the DCF modelling as a sanity check and/or 

simply using another valuation method. The fourth conclusion was related to multiple busi-

ness companies and if a sum of parts valuation should be used for these. In general, accord-

ing to the investment bankers in the interviews, valuation based on sum of parts should 

only be applied under two certain circumstances for multiple business cases: for attributes 
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to the financial market or for merger strategies. The fifth conclusion obtained from this 

study was that, most often, valuing synergies are treated in several steps, instead of just 

discounting all their cash flows to an identical discount rate. However, the additional steps 

are varying among the practitioners.   

The two latter studies from Pinto et al. (2019) and Brotherson et al. (2014) were 

based on surveys covering investment professionals in general and not only individuals 

valuing pharmaceutical companies. Therefore, these conclusions might not be as accurate 

for the pharmaceutical sector as the one from Mayhew, who conducted the surveys having 

life science professionals as respondents. A drawback from the Mayhew (2010) study is 

that 69 professionals were included in the surveys, compared to 13,500 in the study from 

Pinto et al. (2019).   

Although relative valuation seems to be one of the most used approaches by invest-

ment professionals in industry, it is not an error-prone method. As previously mentioned, 

the choice of comparable companies may sometimes be difficult and is a bottleneck in the 

methodology. Plenborg and Pimentel (2016) systematically evaluated more potential im-

plementation issues of the relative valuation approach. Except for the choice of comparable 

companies’ issue, they highlight seven more ones. Picking value drivers to the relative 

valuation is an issue. Their key finding related to this was that drivers based on cash flows 

are dominated by accrual-based ones. Another issue is using forecasted earnings versus 

reported ones, where their conclusion was that the former one of these two earnings dom-

inated. The fourth issue in their research was related to measurement of averages. Their 

finding and recommendation to this issue was that mean values performed less well than 

median as well as harmonic ones. Accounting differences is another issue in relative valu-

ation and their findings related to this issue was that the accuracy is affected in a negative 
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way of these. The sixth issue was related to normalization of earnings. Their recommenda-

tion mitigating this issue was that non-recurring items should be removed from the earn-

ings, because they provide noise in the data. The impact of size was their seventh issue, 

and their finding was that smaller firms generate less accurate results compared to larger 

ones. Their eight and last implementation issue was related to majority stake trading and 

illiquidity discount. Their recommendation to counter this issue was that both control pre-

miums and illiquidity discounts should be integrated into the valuation. 

 

2.7 Combination of cash flow based and relative valuation research for phar-

maceutical companies 

 

From the above literature review, it can be concluded that research related to cash 

flow based and relative valuation exist for pharmaceutical companies in academic research. 

However, research related to a combination of these two approaches is rare. An existing 

study of this nature was conducted by Price (2013), where the payback, dividend discount, 

balance sheet and the DCF valuation methods were applied to Pfizer’s realized acquisition 

of Wyeth, both pharmaceutical companies. This acquisition is widely known to be a failed 

one with respect to e.g., less a less combined market capitalization than expected. The val-

uation methods were systematically evaluated, leading to conclusions which suggested 

what could be done to reduce failures related to M&A misvaluations, including a checklist 

for board members and executives concerning what to ask themselves before conducting 

an acquisition deal.  

Price (2013) mentions ten questions which are important to address prior an acquir-

ing a target. The level of equity is the first question for the board members and the CEO to 

ask themselves. Then, the second question relates to growth, net profit, and revenue. If it 
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will provide growth and is it a stable entity, are important factors to consider. The third 

question to ask themselves is the ROE and how it developed over the past years. Preferably, 

the ROE should be stable and high. The fifth question relates to the debt levels of the target 

and if this debt was used in a productive manner as well as used for other appropriate 

purposes. Remuneration policy for the senior executives is the fifth question to ask. Here, 

it is important to address its relation to risk as well as growth.  

The sixth question to ask relates to the management behavior, where rationality and 

honesty should be preferred over other ones such as non-fact-based driven behaviors. If the 

target is an attractive acquisition, is the seventh question to address. The payback period 

and intrinsic value, after making the necessary forecasts, mainly reveal if the target is at-

tractive to consider. Then, margin of safety should be applied to the modelling approach 

and its forecasts, in order to determine if the target is still a viable option with respect to 

the payback period as well as intrinsic value. This is the eight question. Putting the results 

of the two former questions all together and compare them to the final valuation, including 

the relationship benefits, is the ninth question to ask. This result is more likely to be higher 

than the previous ones. The tenth and last question relates to reasonableness of the final 

valuation.  

The topic of research is similar to this study in a number of ways. Firstly, a widely 

known failed realized M&A case, Pfizer’s acquisition of Wyeth, was applied. Secondly, 

several valuation methods were applied to the case. Thirdly, it relates to the pharmaceutical 

industry. However, there are also a number of research gaps which will be filled by the 

topic of research in this study. The study from Price (2013) only evaluates a single com-

pany, involved in an M&A deal, and the topic of research in this study will be applied to 

several new ones in the pharmaceutical industry. Moreover, there are several other methods 
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which were not applied in the study, including relative valuation, which was previously 

described earlier in the literature review.   

In an expert review related to critical analysis of M&A valuation in the pharmaceu-

tical industry, Dierks et al. (2018) used three multiples when comparing companies, of both 

the acquirer of the target, involved in realized as well as non-realized M&A deals above 

$1 billon during 2016. These multiples, EV/EBITDA, P/E and price per cash flow (here 

after P/CF), were compared to the MSCI World Index as a benchmark. They argue that the 

EV/EBITDA multiple is more accurate than the P/E value, although it provides an ad-

vantage to include both, in this context due to the fact that it takes into consideration the 

operational earnings rather than the next profit as well as the value of the company overall. 

Moreover, this multiple is especially useful due to the fact that it is capital structure neutral 

as it is applicable for companies which are capital intensive. Furthermore, including cash 

flows also provides an advantage as it shows the financial health of the companies analyzed 

as well as the liquidity of the firms.  

Nine deals were examined: Shire and Baxalta, Pfizer and Medivation, Mylan and 

Meda, AbbVie and StemCentRx, Pfizer and Anacor Pharmaceuticals, Pfizer and Astra-

Zeneca, Horizon Pharma and Raptor Pharmaceutical, Galencia, Relypsa, Jazz Pharmaceu-

ticals and Celator Pharmaceuticals. The obtained average results from the study compared 

to the benchmarks were 14.59 vs. 12.05 for EV/EBITDA, 17.37 vs. 21.05 for P/E and 12.66 

vs. 11.43 for P/CF. All the acquiring companies were above the EV/EBITDA benchmarks 

and all of these were below the corresponding ones for the P/E multiples. Regarding the 

P/CF multiples, two of the acquiring companies, Horizon Pharma and Mylan, were below 

the benchmark average.  
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Similarly, to the study from Price (2013), the topic of research in this study is similar 

to this expert review in two major ways. Firstly, M&A deals were examined with method-

ologies including both cash flows and relative valuation methodologies. Secondly, the an-

alyzed M&A deals included large publicly traded pharmaceutical companies. However, 

there are also differences. In this study both realized and non-realized deals were analyzed. 

In the upcoming research, only realized transactions will be applied. Furthermore, a larger 

time span than just a single year will be considered in the research. Moreover, a special 

consideration of failed deals, with respect to reduction of market capitalization, sales 

growth and/or profitability, will be included in the research instead of solely large, realized 

M&A deals in the pharmaceutical industry.  

Using benchmarks is an important tool for investors. Hammond and Subramanian 

(2013) states that benchmarks are useful, precise as well as practical in all the stages of 

investment processes. Benchmarks assist investors to better control the investment risk, 

make the assets more efficient as well as provide guidance in the investment management 

performance. They should be transparent, consistent over time and accurate, in order to 

prevent confusion and they should treat e.g., M&A in a neutral way, so all investors have 

the same starting point, thus providing no advantage for anyone. A widely used benchmark 

is the MSCI World Index, which was used in the study from Dierks et al. (2018) previously 

described. The MSCI World Index contains enterprises data from 23 developed markets, 

including entities with both mid- and large market capitalization values (Cayón & Sar-

miento, 2020). Similar to research related to relative valuation in the pharmaceutical indus-

try, using the MSCI World Index as a benchmark in the valuation approach is also rare 

within this industry in academic research.  
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2.8 Theory and practice of M&A valuation 

 

In this section, the theory and practice of M&A valuation will be highlighted. Maz-

zariol and Thomas (2016) examined theory and practice in M&A valuations. A figure be-

tween 40-50 percent above the current value is not uncommon to be paid for companies in 

M&A deals, thus targets are often overpaid, in other words, premium priced. There are five 

factors and reasons related to premium pricing in M&A deals. The first reason is if there 

are more than one company that want to buy the target. Thus, there is a bidding process 

between the companies, which drives the increase of the price. An overestimation of the 

target is the second reason. This reason is usually linked to forecasting errors. The third 

reason is when the expected synergies, e.g., cross-selling products, are overestimated. If 

there is management hubris, this may result in overpayment as well as overbidding and this 

is the fourth reason to premium pricing. Management hubris may lead to e.g., emotional 

attachment, which gradually bid up the price in M&A deals.  

The fifth reason is related to improperly conducted due diligence in the M&A pro-

cess. After an M&A deal, an acquiring company may later write off value from a target 

company if the real value is less, e.g., hidden by accounting tricks and/or improper internal 

operations, which pave a significant risk to the acquiring company. Concluding remarks 

from this study is that the modeling has impact on the deviations between theory and prac-

tice, but it is not the entire story as external factor may also contribute to these discrepancies 

to a great extent. As previously stated, it is important to have in mind that a valuation model 

is a set of assumptions and a model itself cannot be responsible for a misvaluation, but 

rather the non-consideration of all parameters in the modeling approach or unrealistic as-

sumptions in projections, which might have been affected by some of the reasons that Maz-

zariol and Thomas (2016) describe such as management hubris.      
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As briefly mentioned in earlier sections in this literature review, real options are too 

complex as well as theoretical for practitioners and they are not used as much as other 

valuation methods. Triantis (2005) listed five major challenges for real options, in order to 

get more insight in the theory and practice of the approach. The first challenge relates to 

that the models should be refined with respect to the distributions used in the approach, 

encouraging a consistent guidance of the price of risk and using superior computational 

methods. The second challenge relates to splitting options between more than one party 

and that there are potential gains from it. The third challenge is how to model managerial 

behavior. Here, two issues are frequently occurring: intentional actions and unintended 

mistakes. These kinds of managerial behavior may be e.g., derived from misaligned incen-

tives as well as cognitive biases.  

The fourth challenge relates to developing heuristics. In other words, making real 

options more user-friendly. If the approach is considered too complex, it will obviously not 

be used by the majority of the investors. The various complexities need to be addressed for 

specific scenarios and they need to have clear purposes, otherwise the potential gains from 

the modeling approach will never be realized. The fifth challenge relates to valuing and 

managing the firm. Depending on which metrics analysts and investors use to value the 

companies, executives will focus on having a sound growth in this metric, although this 

may affect the value in the long-term. As described in the earlier sections, real options are 

not as widespread by practitioners in industry as other approaches. This will affect how 

responsive the executives are to this approach and consequently they will not prioritize a 

sound growth to this modeling approach. A bottleneck of the real option approach is that it 

is accurate at the project level but making an overall valuation of a whole company is sig-

nificantly more complex. In order to solve this matter, it is important to get more insight 
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into the interactions of the different projects and how they may be summed up to an overall 

valuation.  

To summarize this evaluation and the findings from Triantis (2005), it further con-

firms as well strengthen what was previously concluded by the other research articles in 

this chapter. Although its superior accuracy and future potential simultaneously as it is 

more applicable to the valuation at a project level, the methodology is too complex to apply 

in practice in everyday investing activities by practitioners and it is simply more dedicated 

to academic research. Therefore, as this is a practical research study with objectives also 

outside academia, this methodology along the rNPV should not be considered in the up-

coming research concerning to oversee the applicability of M&A valuation models in the 

pharmaceutical industry.  

  

2.9 Summary  

 

Valuation, in the pharmaceutical industry, has for a long time been directed to two 

approaches in academic research: DCF and real options, although the two main approaches 

in general are DCF and relative valuation. This literature review revealed the weaknesses 

of real options such as it is a too theoretical as well as complex approach to use. Other 

valuation approaches, mainly related to DCF, have then emerged such as extended rNPV. 

More complex models using Monte Carlo simulations and Markov processes have also 

emerged in academic research. These models are considered to be too complex to use 

within mainstream valuation. In other words, it is evident that models developed within 

academic research mainly focus on the accuracy rather than the simplicity as well as user-

friendliness. Relative valuation in the pharmaceutical industry is little mentioned in aca-

demic research but is widely spread in industry by professionals. The combination of the 
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two main valuation approaches, DCF and relative valuation, is rare in academic research. 

In the last section of the literature review, theory and practice in M&A valuations was 

examined.  

From the above literature review and background, it is evident that the research, to 

oversee the applicability of M&A valuation models in the pharmaceutical industry, is 

highly relevant, which was also concluded in the introduction chapter. Clearly, based on 

the literature review, it can be concluded that there are discrepancies between what is prac-

ticed in industry and academia. A holistic approach like the topic of research in this study 

would reduce these ambiguities and provide guidance about the best practice. To summa-

rize, as previously stated, the research is unique and will fill several research gaps related 

to M&A valuation in the pharmaceutical industry. In the next chapter, the methodology of 

the research will be demonstrated. Methodological frameworks, including clarifications of 

the models in a detailed way, shall be elaborated. These frameworks will help with the 

estimation of the various objectives of the study. Detailed procedures shall be included, in 

order to reassure the possibility of reproducing the study and research. The research design 

will be elaborated, and its framework will answer the research questions. The methodology 

chapter will also include analysis, measurement as well as selection and collection of the 

data. Various data treatments will also be included. Furthermore, a section related to re-

search design limitations will be highlighted as well. 
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CHAPTER III:  

METHODOLOGY 

 

In this chapter, methodological frameworks of the research shall be elaborated, which 

will help with the estimation as well as evaluation of the various objectives of the study. 

This chapter will begin with an overview of the research problem, which will be followed 

by a section dedicated to operationalization of theoretical constructs. The operationaliza-

tion of theoretical constructs will demonstrate the results from the literature review and 

will be the basis of the upcoming empirical research. In this section, the used models will 

be clarified in a systematic manner. After this section, the research purpose and questions 

will be demonstrated once again, which will be followed by the research design. In the 

research design section, the framework which will answer the research questions will be 

elaborated. The research design will thus act as a blueprint of the research and the various 

essential research components such as analysis, measurements and collection will be based 

on it.  

After the research design, a section dedicated to population and data sampling will 

be demonstrated. Here, the chosen sample will be defined, and it will be explained with a 

clear rationale why it is representative as well as relevant for the study. This section will 

be followed by detailed data collection procedures, in order to reassure the possibility of 

reproducing the study. In the appendices, various detailed parts, related to the data collec-

tion as well as calculation, among others, will be included. A section dedicated to data 

analysis of the research will then presented. In this section, it will be described how the 

data analysis was conducted in a detailed manner, including various data treatments. In the 

end of this chapter, a section related to research design limitations and a conclusion will be 

demonstrated.  
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3.1 Overview of the Research Problem 

 

Although a properly conducted valuation step have been included in the M&A pro-

cess, there is no guarantee that the realized deals will deliver value with respect to increased 

market capitalization, sales growth and/or profitability. There are numerous examples of 

large realized failed M&A deals, including tens of billions of USD, in the pharmaceutical 

sector, dating back several decades ago up to today’s date. As previously mentioned in 

chapter one, one of the top reasons for failed M&A deals is misvaluation. M&A valuation 

models consist of a set of assumptions and the models themselves cannot be responsible 

for the misvaluation but rather the non-consideration of all parameters in the modelling 

approach.  

However, several factors and trends in the pharmaceutical industry may contribute 

to an increased valuation complexity and promote non-consideration of important input 

parameters, including assumptions. Therefore, it is of high importance that the applicability 

of M&A valuation models is overseen in the pharmaceutical industry, thus assessing if 

such assumptions and models contributed to ease or to make it difficult for investors to 

bring them closer in positions. In other words, identifying factors within the valuation that 

may have contributed to reduction of profitability, sales growth and/or market capitaliza-

tion. M&A deals in the pharmaceutical industry will most likely increase in the future, 

meanwhile the climate in the sector is getting more and more complicated with respect to 

factors such as pricing pressures, in addition to the ever-increasing regulatory require-

ments.  
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3.2 Operationalization of Theoretical Constructs 

 

Taking the literature review and its finding into consideration, both academic re-

search as well as what is practiced by professionals in industry, it is plausible to include 

the DCF and relative modeling approach in the research. By practitioners, other models are 

considered to be too complex and not user friendly. A notable example is the real options 

approach, which have been extensively applied to academic valuation research in the phar-

maceutical industry. Although, this approach has an immense potential, practitioners in 

industry are not applying it to such a great extent as the DCF approach, which has been a 

standard stable, approach for a long time. As mentioned in the literature review, scholars 

have identified several practical drawbacks related to the real options approach, such as it 

is challenging to value a whole company instead of just projects, model managerial behav-

ior, along with it is not user-friendly.  

In contrast to the real options approach, relative valuation has been little applied in 

academic research which relates to the pharmaceutical industry, but survey studies of prac-

titioners and industry professionals reveal that it is a widely used approach in general. 

Therefore, it is plausible to include this approach in this research study, in order to reveal 

further advantages of it in this particular sector. The research will thus combine and eval-

uate two modelling approaches, DCF and relative valuation, which have not been studied 

together in such an extensive manner with several realized M&A transactions in this in-

dustry during the last decade. In other words, both intrinsic and extrinsic valuation will be 

applied to the target companies in this research study.  
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3.2.1 The DCF approach 

 

 The DCF approach, as previously mentioned in the literature review chapter, is an 

intrinsic valuation approach which is based on discounted future cash flows, which in turn 

is initially based on the following general idea, seen in formula 1. This idea describes a 

projection of future benefits in relation to an initial investment, which may be used to de-

termine the feasibility of an investment. In the formula, 𝐼! is the initial investment, 𝐹𝐵" is 

the future benefit and r is the discount rate. A net present value (here after NPV) which is 

positive value means that the investment paid off and a negative one that it did not. In 

formula 2, the PV, which may also be referred as the business value, is calculated based on 

future FCF and the remaining value of the FCF, which is also called perpetuity or terminal 

value. In formula 2, this is the rightmost fraction. The forecasted period is usually five 

years, which is also highlighted in the formula, including each of the periods. The 𝑔 pa-

rameter represents the growth rate after the end of the period, also called the terminal 

growth rate, or long-term growth-rate, in this case after the fifth year (Gaughan, 2015).  

The terminal growth rate is often estimated based on in which growth stage the 

company operates in, i.e., the expansion, decelerated or the mature growth stage. If the 

company operates in the expansion stage, a terminal growth rate of above 10% is usually 

applied in the modelling approach. Regarding the decelerated stage, a terminal growth rate 

between 5%-8% is applied as a rule of thumb. For companies that already reached the 

mature growth stage in the business cycle, a terminal growth rate between the historical 

inflation as well as GDP growth rate, which translates to a figure of approximately 3% 

(Corporate Finance Institute, 2020). Another way of calculating the terminal value is to 

multiply an estimated EBITDA figure in the end of the forecasting period with an exit 

multiple, which may be derived from comparable companies.    
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The FCF is defined by formula 3. In other words, it represents the cash flow, which 

is available to capital providers such as debt and equity holders, thus what is valuable for 

the investors. EBIT is the earnings before interests and taxes. DA is the depreciation and 

amortization. The other parameters in the formula relates to net working capital (NWC) 

and capital expenditure (CAPEX) (Gaughan, 2015).  

 

																	𝐹𝐶𝐹 = 𝐸𝐵𝐼𝑇(1 − 𝑇𝑎𝑥	𝑟𝑎𝑡𝑒) 	+ 𝐷𝐴	 − 𝑁𝑊𝐶 − 𝐶𝐴𝑃𝐸𝑋		 	 (3)	

 

The cost of capital, the discount rate, is of high importance in the DCF approach. It 

is usually calculated with a methodology called the weighted cost of capital (here after 

WACC). WACC is calculated by formula 4, where 𝐷 is the market value of debt, 𝐸 is the 

market value of equity, 𝑡 is the marginal tax rate, 𝑟/ is the cost of equity and 𝑟0 is the cost 

of debt. In other words, it is the cost of debt times its share of debt in the capital structure 

plus the cost of equity times the share of equity in the capital structure (Rosenbaum & 

Pearl, 2020). Furthermore, in addition to the above-mentioned financial instruments, other 

instruments such as bonds and preferred stocks may also be used for financing purposes.  
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If the target company is a public one, the capital structure of debt and equity may 

be examined with current available as well as historical figures, along with comparable 
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companies. The cost of debt may e.g., be derived from the current yields if the company 

has publicly traded bonds as its debt in the capital structure. If not already available for the 

publicly traded company, the cost of equity may be derived from the capital asset pricing 

model (here after CAPM), seen in formula 5. In other words, the cost of equity is the risk-

free rate, 𝑟3, plus the levered beta, 𝛽4, times the market risk premium, (𝑟5 − 𝑟3).  

This formula may also be adjusted with a size premium, notably for smaller and 

riskier companies, which is added to the formula, thus making the cost of equity higher. 

The risk-free rate may be derived from riskless securities such as governmental securities 

such as US treasury bonds. The beta is calculated taking both the overall market as well as 

the stock of the target company into consideration and its measure describes the covariance 

between them. There are levered and unlevered beta values. The market risk premium is 

the difference between the market risk premium and the risk-free rate (Rosenbaum & Pearl, 

2020). 

𝑟/ =	𝑟3 + 𝛽4 ∗ (𝑟5 − 𝑟3)            (5) 

 

3.2.2 Relative valuation 

 

Several multiples were mentioned in the literature review. The most used multiples 

within relative valuation are either based on size, profitability, growth profile, return on 

investment and/or credit profile. Based on the multiples of the comparable companies, an 

enterprise valuation will most often be determined, which is described in formula 6, where 

EQV is the equity value, TD is the total debt, PS is the preferred stock, NI is the noncon-

trolling interest and CCE is the cash and cash equivalents. (Rosenbaum & Pearl, 2020). 

 

𝐸𝑛𝑡𝑒𝑟𝑝𝑟𝑖𝑠𝑒	𝑣𝑎𝑙𝑢𝑒 = 𝐸𝑄𝑉 + 𝑇𝐷 + 𝑃𝑆 + 	𝑁𝐼 − 𝐶𝐶𝐸  (6) 
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Another way of interpreting and calculating the enterprise value is represented in 

formula 7. Here, in this simplified expression, the enterprise value is equal to the market 

capitalization, MC, which is the product of the number of shares and the share price, TD, 

which is the total debt, and CCE is the cash and equivalents, which was also previously 

mentioned in formula 6 (Murphy, 2020). MC and TD may be used as the market value of 

equity and debt in the calculation of WACC, presented in formula 4. 

 

𝐸𝑛𝑡𝑒𝑟𝑝𝑟𝑖𝑠𝑒	𝑣𝑎𝑙𝑢𝑒 = 𝑀𝐶 + 𝑇𝐷 − 𝐶𝐶𝐸    (7) 

 

The two most popular multiples are, as also previously mentioned in the literature 

review, P/E and EV/EBITDA. P/E can be calculated in two ways each, seen in formula 8 

and 9. The EV/EBITDA is calculated in the way it is stated in its definition. Two other 

commonly used multiples are EV/EBIT and EV/Sales (Rosenbaum & Pearl, 2020). The 

latter, EV/Sales is especially useful when the EBITDA and/or the earnings are negative, 

thus generating negative P/E as well as EV/EBITDA multiples (Corporate Finance Insti-

tute, 2020). Both median and average values may be used when conducting a relative val-

uation analysis. However, median values are preferred to use over the average value. The 

reason is that the median value approach, which is the middle number in a sample, handles 

the outliers better in a sample than the average, which is simply the sum of a certain num-

bers divided by the number of individual numbers (Abbott, 2018). To illustrate an example 

how the median approach better handles outliers is e.g., if we have five numbers in a series, 

where four of them have a value of five and an outlier has a value of 20. Here, the median 

will have a value of five and the average will be eight.  
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3.3 Research Design 

 

There are three approaches to research, quantitative, qualitative, and mixed meth-

ods of the two former approaches (Creswell, 2003). Generally, a quantitative research 

methodology is based on numerical data, i.e., that can be quantified, and a qualitative ap-

proach is based on non-numerical data. The quantitative approach is often based on large-

scale sets of data, either primary or secondary, while the qualitative methodology is focus-

ing on exploring as much details as possible (Hughes, 2006). Primary data is dedicated 

and/or collected for a specific aim in the research, meanwhile the secondary data may be 

used for other research than the original one, thus it initially had a different purpose when 

it was collected (Hox & Boeije, 2005). To illustrate an example about these differences in 

practice, the primary date is collected by the researcher and the secondary date may be 

derived from external data sources such as Yahoo Finance. 

There are also other differences between the quantitative and qualitative ap-

proaches. Due to the extensive focus on details, including non-numerical data, the dimen-

sion of group studies may be bigger in qualitative than in quantitative research. Further-

more, in quantitative research, the researcher may also be closer to the problem being stud-

ied and focus more on comprehending the context of the research problem, while in quan-

titative approaches theoretical frameworks as well as hypotheses may be more well-struc-

tured. There are several ways of conducting quantitative and qualitative research. Examples 
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of quantitative methods are simulations, surveys, correlation studies and multivariate anal-

yses. Qualitative methods may include observations, ethnography, field research, focus 

groups as well as structured and in-depth interviews.  

There are also multiple strengths and weaknesses of both of the approaches. Exam-

ples of advantages of quantitative approaches may be that they enable various sophisticated 

statistical techniques to be applied, are often cost-effective in the data collection, enable 

large scale research and that they are replicable. Disadvantages may include that expensive 

statistical software may be required for the analyses, it is often time consuming and requires 

deep expertise for various modelling approaches. While the qualitative approach may share 

some of the same advantages and disadvantages as the quantitative approach, such as time 

consuming, there are other ones as well. Example of an advantage is the detailed results 

that are often retrieved from the qualitative methods. Disadvantages may be that e.g., in-

terviews are not generalizable and that there are ethical issues in the data collection process 

(Queirós et al., 2017). 

This study was of a quantitative nature and used secondary sources as its data. In 

the relative modelling approach, a selection of comparable companies from the pharma-

ceutical industry were firstly made. In order to get as good and reliable data as possible, 

the selection was gradually narrowed down from a larger than necessary scope, including 

the selected companies related to the realized M&A transactions previously described. 

Then, the required financial information was obtained from external sources, followed by 

spreading key multiples, including ratios and statistics. The spreading step was followed 

by benchmarking, where the comparable companies were analyzed in depth. From this 

analysis, discrepancies, and similarities with respect to factors such as margins, size, sales 

growth was examined, in order to determine a relative ranking of the companies. The 



 
 

43 

benchmarking determined the most suitable companies for the valuation and will be the 

foundation for the last step, to determine the valuation (Rosenbaum & Pearl, 2013).  

When conducting the DCF methodology, the first step was to determine important 

drivers, with respect to performance, of the pharmaceutical sector in general as well as the 

selected companies previously described. External data sources such as SEC filings, annual 

reports as well as Yahoo Finance were used in this step and were the basis for the rest of 

the preceding steps. This step was followed by free cash flow projections, calculation of 

WACC and determining the terminal value. In the last step, the present value was calcu-

lated, which determined the valuation of the selected companies (Rosenbaum & Pearl, 

2013).      

 

3.4 Population and Sample 

 

The initial selection of realized M&A deals, which were briefly mentioned in the 

research problem section, is presented in table 1. This selection of deals was further con-

firmed in an article on the popular investment platform Yahoo Finance (2019), indicating 

the relevance of them. These M&A deals were examined one by one in a detailed way, 

including various facts related to the deals, in order to determine which targets that were 

the most appropriate ones to conduct the research on.  

 
Table 1. Failed M&A deals for different reasons in the pharmaceutical industry during the last decade. 

Acquirer/Target Deal size ($) Date announced 

Bayer/Monsanto 63 billion September 14, 2016 

Teva/Allergan Generics 40.5 billion July 27, 2015 

Shire/Baxalta 32 billion January 11, 2016 
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Johnson & Johnson/Actelion 30 billion June 16,2017 

Bayer/Merck Consumer Health 14.2 billion May 6, 2014 

Gilead Sciences/Kite Pharma 11.9 billion August 28, 2017 

Sanofi/Bioverativ 11.6 billion January 22, 2018 

Amgen/Onyx 10.4 billion August 25, 2013 

AbbVie/Stemcentrx 10.2 billion April 28, 2016 

Merck/Cubist Pharmaceuticals 8.4 billion December 8, 2014 

Alexion/Synageva 8.4 billion May 6, 2015 

Mallinckrodt/Questcor Pharmaceuticals 5.6 billion April 7, 2014 

Teva/Rimsa 2.3 billion October 1, 2015 

Allergan/Kythera 2.1 billion June 17, 2015 

Valeant/Sprout Pharmaceuticals 1 billion August 19, 2015 

Source: Sagonowsky (2019) 

 

Bayer/Monsanto 

On September 14, 2016, the German company Bayer, acquired Monsanto for a deal 

size of $63 billion after negotiation the price three times from an initial bid at $122 per 

share, ending at $128. Bayer’s main purpose of the deal was to enlarge its agrichemical 

business as other companies in the same industry were obtaining increasing market con-

centration in similar ways. Although having a larger market concentration, competition 

was still tough for Bayer, which also faced a major lawsuit, which claimed that one of the 

products from Monsanto, Roundup, caused cancer. As Bayer started to have TV ads, plain-

tiffs started to increase rapidly. This fact worried investors, which made the stock value go 

down 30%. By this, almost the whole purchase price and value of from the Monsanto ac-

quisition disappeared.  



 
 

45 

By the end of 2018, the debt load from the M&A deal was about $39.5 billion. 

Various restructurings have been implemented such as cutting 12,000 jobs, C-executives 

that left and selling away units such as Dr Scholl’s, a consumer health brand. According to 

Bayer, they are now on the right track together with Monsanto and Bayer is continuously 

screening the market in order to enhance the value creation by acquiring new companies 

(Liu, 2019). Monsanto was a public company before Bayer acquired it and its IPO was on 

October 27, 2000, on the New York Stock exchange. Bayer is a listed company on the 

Frankfurt Stock exchange since October 2, 2009 (Crunchbase, 2020).  

 

Teva/Allergan Generics 

Teva’s main goal of taking over Allergan was to obtain a sustainable growth in the 

long-term. Allergan had a lucrative generics business. However, after the $40.5 billion deal 

was closed on July 27, 2015, fierce competition affected the prices of the generical drugs, 

which significantly decreased. Furthermore, Teva is and has been defending against a 

price-fixing probe, related to generics in the USA. In the short-term, it went well for Teva. 

After the takeover, the share price went up to $70 per share from $62, but then it gradually 

decreased to only $8.60 four years later, in November 2019. Since this M&A deal, jobs 

have been cut to a great extent, including 10,000 positions in the middle of 2019, as the 

company battles with a $3 billion savings plan. The debt load has been large and other costs 

have been cut as well. Investors say that the M&A deal was overpaid by approximately 

25% (Sagonowsky, 2019). Allergan was a public company before Teva acquired it and its 

IPO was on October 11, 2013, on the New York Stock exchange. Teva is a listed company 

on the New York Stock exchange since February 26, 1982 (Crunchbase, 2020). 
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Shire/Baxalta 

By acquiring Baxalta, Shire wanted to reach a sales figure of $20 billion within four 

years, from its deal date on January 11, 2016, to 2020. Baxalta’s rare-disease drugs were 

promising to Shire and was the main driving force of the M&A deal. The total sales were 

not as good as expected and sank by 3%, including 6% in the hematology, a rare disease, 

product business already in the first quarter after the integration of the two companies. 

Analysts predicted that emerging therapies from other companies, such as Roche, could 

challenge 40% of the existing hemophilia treatments. The share price of Shire decreased 

gradually. It decreased so much that a breakup of the two companies were recommended 

by an activist hedge fund. Shire was later acquired by Takeda, another pharmaceutical 

company (Helfand, 2019). Baxalta was a public company before Shire acquired it and its 

IPO was on June 26, 2015, on the New York Stock exchange. Shire is a listed company on 

the Nasdaq Stock exchange since January 10, 2003 (Crunchbase, 2020). 

 

Johnson & Johnson/Actelion 

The main goal of acquiring Actelion for Johnson & Johnson was to expand its port-

folio of pulmonary arterial hypertension, a rare disease, drugs. Actelion’s infamous drug 

within this category, Tracleer, was hit by generic competition. This was a devastating fact 

for Johnson & Johnson because the next generation drugs had previously contributed to a 

growth of 5% in the pulmonary arterial hypertension segment. This growth may not be 

enough to justify the purchase price in the M&A deal. Analysts argue that the purchase of 

Actelion destroy value up to $15 billion. Factors that may have driven up the price was that 

Sanofi, another pharmaceutical company, also wanted to acquire Actelion (Weintraub, 

2019). Actelion was a public company before Johnson & Johnson acquired it and its IPO 
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was on March 14, 2003, on the Swiss stock exchange. Johnson & Johnson is a listed com-

pany on the New York Stock exchange since January 13, 1978 (Crunchbase, 2020). 

 

Bayer/Merck Consumer Health 

By acquiring Merck Consumer Health, Bayer wanted to become a global leader in 

the over-the-counter business. However, the over-the-counter tended to decline after reali-

zation of the deal on May 6, 2014. The trend has continued, which is now heavily impacted 

by online sales, which drives the prices downwards. There are numerous examples of over-

the-counter brands which have dropped in sales since then, such as Claritin, an allergy 

solution. Other large pharmaceutical companies, such as Pfizer, Bristol-Myers Squibb, 

among others, have sold their consumer businesses due to this notable industry trend. Fur-

thermore, analysts argue that the purchase price of Merck consumer health at $14.2 billion 

was about 6.5 times its sales. Bayer has also admitted themselves that growth and value 

expectations have not been met after the M&A deal (Liu, 2019). Merck consumer health 

was not itself a listed company before the acquisition as it was a subsidiary of Merck. Bayer 

is, as previously described, listed on the Frankfurt Stock exchange (Crunchbase, 2020).  

 

Gilead Sciences/Kite Pharma 

The Gilead Sciences and Kite Pharma deal is a deal which analysts say have created 

as well as resulted in zero value. Two years after the realization of the $11.9 billion deal, 

on August 28, 2017, the only approved drug Yescarta has generated a global sales figure 

of $118 million. This was a total underestimation as analysts predicted a peak sale of $2 

billion after Yescarta was granted approval. However, Gilead themselves believes that the 

acquisition of Kite Pharma will be a key player of its future growth as it deals with cell 

therapy, which has the potential to treat cancer variants that have no or few options left 
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(Helfand, 2019). Kite Pharma was a public company before Gilead Sciences acquired it 

and its IPO was on June 27, 2014, on the Nasdaq stock exchange. Gilead Sciences is listed 

on the Milan Stock exchange since October 27, 2017 (Crunchbase, 2020). 

 

Sanofi/Bioverativ 

Sanofi wanted to boost its portfolio and presence in rare diseases. This was the 

reason why it acquired Bioverativ on January 22, 2018. Bioverativ had many hemophilia 

therapies, which Sanofi was interested in. However, competition was more though than 

expected as Roche launched another successful hemophilia drugs just months before the 

acquisition took place. This affected e.g., the sales of Eloctate, which was one of Biovera-

tiv’s hemophilia drugs. It sank by 14.7% during the first quarter the year after the acquisi-

tion, including a reduction of 4.2% in year-over-year sales during the same period of time. 

Competition has grown ever since. Sanofi says that the acquisition will the deliver value 

as first anticipated and will enable expansion outside the hemophilia segment to combat 

other rare blood disorders (Sagonowsky, 2019). Bioverativ was a public company before 

Sanofi acquired it and its IPO was on January 13, 2017, on the Nasdaq stock exchange. 

Sanofi is listed on the New York Stock exchange since July 5, 2002 (Crunchbase, 2020). 

 

Amgen/Onyx 

Onyx star drug, Kyprolis, combatting multiple myeloma, was the main reason why 

it was acquired by Amgen on August 25, 2013. However, six year after the M&A deal, 

Kyprolis has generated a revenue of $4.19 billion, which is significantly lower than the 

purchase price of $10.4 billion. The foundation of the deal was that Kyprolis was a drug 

that was expected to have an immense potential and that Amgens expertise could add value 

to it. Before the acquisition, it rapidly doubled the sales during the first year available on 
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the market. However, the competition has increased, meanwhile some of the line exten-

sions of Kyprolis got stuck in clinical trials. Furthermore, analysts predicted a peak sale of 

$2-$3 billion and the first nine months of 2019 only ended up in $778 million, which is 

another justification why the purchase price was higher than it should have been (Helfand, 

2019). Onyx was not a public company before Amgen acquired it. Amgen is listed on the 

Nasdaq Stock exchange since June 24, 1983 (Crunchbase, 2020). 

 

AbbVie/Stemcentrx 

A treatment for small cell lung cancer, Rova-T, was the main reason why AbbVie 

acquired Stemcentrx for $10.2 billion on April 28, 2016. It was not an M&A deal that 

resulted in the value creation that AbbVie had hoped for, rather the opposite. Several de-

velopments, related to non-successful clinical trials, during the following years resulted in 

that AbbVie had to write-off $5.1 billion of the acquisition, including cut jobs. The Rova-

T drug was expected to obtain a first approval by 2018, altogether with an estimated sales 

peak of $5 billion. Failed clinical trials for several years continued, until that AbbVie an-

nounced that they quit the drug in mid-2019. AbbVie did not only encounter failure with 

clinical trials related to the Rova-T drug from Stemcentrx, but also another one, SC-007, 

which was an antibody drug conjugate targeting solid tumors (Liu, 2019). Stemcentrx was 

not a public company before AbbVie acquired it. Abbvie is listed on the New York Stock 

exchange since December 21, 2012 (Crunchbase, 2020). 

 

Merck/Cubist Pharmaceuticals 

On December 8, 2014, Merck bought Cubist Pharmaceuticals for $8.4 billion. They 

main reason why the deal occurred was the antibiotics business that Cubist Pharmaceuticals 

possessed. During the very same day of the acquisition, the Cubist Pharmaceuticals drug 
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with the most sale, Cubicin, lost its patent when key patents were invalidated by a USA 

court. With sales of $700 during the first three quarters of the year, Cubicin now faced 

generic competition. Merck decided to move forward anyway. Due to this fact, it is esti-

mated by analysts that the Merck paid $2-$3 billion too much for Cubist Pharmaceuticals. 

However, Merck clearly states that challenges such as antibiotic resistance is an important 

topic in today’s world and there are not many large pharmaceutical companies operating 

in this field, indicating the potential of it. Furthermore, the decreased sales prospects of 

Cubicin did not have a major impact on Merck overall, since it also had other successful 

drugs at the time being such as Keytruda, which generated billions of dollars in revenue 

(Sagonowsky, 2019). Cubist Pharmaceuticals was a public company before Merck ac-

quired it and its IPO was on March 15, 2002, on the Nasdaq stock exchange. Merck is listed 

on the New York Stock exchange since January 13, 1978 (Crunchbase, 2020). 

 

Alexion/Synageva 

Alexion wanted to expand its rare disease business and the company thought that 

acquiring Synageva was a good way to do so. On May 6, 2015, Alexion bought Synageva 

for $8.4 billion, which was a 135% premium on the stock price of Synageva. However, 

Synageva’s top drug, Kanuma, was estimated by analysts to have a sales peak between $1-

$1.5 billion, but its real sales figures were only $28.4 million in the third quarter during the 

same year as the acquisition took place. Analysts were now skeptical of the sales peak and 

believed it would take a long time to reach these sales figures. Furthermore, two years after 

the M&A deal, a new CEO was appointed, who was more defensive towards risky M&A 

deals like the one with Synageva, which is a good sign for Alexion. Synageva had no prod-

ucts on the market when the deal was announced (Blankenship, 2019). Synageva was a 

public company before Alexion acquired it and its IPO was on November 11, 2011, on the 
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Nasdaq stock exchange. Alexion is listed on the Nasdaq Stock exchange since March 8, 

1996 (Crunchbase, 2020). 

 

Mallinckrodt/Questcor Pharmaceuticals 

By acquiring Questcor Pharmaceuticals for $5.6 billion on April 7, 2014, Mallinck-

rodt also got the infamous drug Achtar, an infantile spasms medication, in the portfolio. 

The sales of Achtar were not as good as expected. One of the reasons for this was that 

barriers of using the drug were implemented. Furthermore, after the M&A deal, Mallinck-

rodt did also face several legal problems related to the Achtar drug, including settlements. 

Questcor Pharmaceuticals was accused of manipulating the Anchar data which affected the 

patients, which were misled with respect to factors such as the product safety. Moreover, 

doctors were allegedly paid in order to enhance the progress of the drug. Another legal 

issue which Questcor Pharmaceuticals was later accused of was that they bought a rival 

company, Synacthen Depot, which had a similar drug to Achtar, in order to boost the price. 

This resulted in a $100 million settlement. Not enough with that, Humana, an insurance 

company, has now claimed that it has been highly affected by the doctor kickbacks made 

by Questcor Pharmaceuticals. This sum is estimated to be $700 million, which Mallinck-

rodt was being sued of (Blankenship, 2019). Questcor Pharmaceuticals was a public com-

pany before Mallinckrodt acquired it and its IPO was on November 1, 1992, on the Nasdaq 

stock exchange. Mallinckrodt is listed on the New York Stock exchange since June 28, 

2013 (Crunchbase, 2020). 
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Teva/Rimsa 

This $2.3 billion deal, which took place on October 1, 2015, between Teva and 

Rimsa was a major flaw that ended up in that Teva walked away with a settlement. Ac-

cording to Teva, there were many shortcomings to regulators, patients and Teva itself. Dis-

crepancies between processes in the manufacturing and regulatory registrations were dis-

covered. In all, there were questionable figures, lawsuits and work stoppages before the 

settlement, which took place a year after the date announced of the M&A deal (Sa-

gonowsky, 2019). Rimsa was not a public company before Teva acquired it. Teva is, as 

previously described, a listed company on the New York Stock exchange (Crunchbase, 

2020). 

 

Allergan/Kythera 

The main goal for Allergan of acquiring Kythera on June 17, 2015, was to enlarge 

its aesthetics pipeline within the business. At this point of time, there was an upcoming and 

promising drug called Kybella, a chin-fat drug. However, Kybella did not show as good 

sales figures as expected and this negative trend continued several years after M&A deal. 

After the 2018 fiscal year ended, $1.6 billion was written off the Kybella, a sum which was 

only $500 million less of purchase price of Kythera. Furthermore, Allergan, including Ky-

thera’s Kybella, was later sold to AbbVie (Blankenship, 2019). Kythera was a public com-

pany before Allergan acquired it and its IPO was on October 11, 2012, on the Nasdaq stock 

exchange (Crunchbase, 2020).  

 

Valeant/Sprout Pharmaceuticals 

On August 19, 2015, Valeant acquired Sprout Pharmaceuticals for $1 billion. Va-

leant’s main interest in Sprout Pharmaceuticals was Addyi, a female libido drug, which 
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just before got an FDA approval. Valeant wanted to enlarge its portfolio of medicines that 

impact women. The drug was simple too expensive for the patients and the marketing was 

not prominent, which resulted in sales which were not as good as expected, including its 

shares were reduced with 90% of the value. After a new leadership was established in Va-

leant in 2017, Sprout Pharmaceuticals was sold to former investors of the target (Sa-

gonowsky, 2019). Sprout Pharmaceuticals was not a public company before Valeant ac-

quired it. Valeant, now called Bausch Health, is a listed company on the Mexican Stock 

exchange since September 26, 2014 (Crunchbase, 2020).  

 

Exclusion of the targets 

Based on the 15 deals previously described, there were some cases, which were 

more appropriate to conduct the M&A valuation study on than other ones. Since this study 

exclusively include public companies, both the targets and acquirers should have been 

listed companies at the time right before the deal dates. This was the first exclusion criteria. 

Therefore, the deals Bayer/Merck Consumer Health, Amgen/Onyx, AbbVie/Stemcentrx, 

Teva/Rima and Valeant/Sprout Pharmaceuticals were excluded from the scope. Secondly, 

in order to both be able to analyze short- and long-term effects of the cases, deals where 

either the acquirer or the target, as for now, are not in the same organization, i.e., got pur-

chased by another entity, should be excluded from the study. Based on the second exclusion 

criteria, the Teva/Allergan generics deal, Shire/Baxalta, Allergan/Kythera and Vale-

ant/Sprout Pharmaceuticals, were not included in the study. Leftover, after the two exclu-

sion criteria, there were the following seven deals: Bayer/Monsanto, Johnson & John-

son/Actelion, Gilead Sciences/Kite Pharma, Sanofi/Bioverativ, Merck/Cubist Pharmaceu-

ticals, Alexion/Synageva and Mallinckrodt/Questcor Pharmaceuticals. Within this selec-

tion, Synageva were excluded due to the fact that it had no commercial products on the 
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market at the time being of the deal announcement, thus the sales and earnings will be 

misleading in the analysis.     

 

3.5 Data Collection Procedures  

 

In this section, the data collection procedures will be demonstrated. Firstly, the se-

lection of the comparable companies will be emphasized, followed by presenting the ob-

tained data. Secondly, the collection procedures for the DCF valuation will be demon-

strated. 

 

3.5.1 Choice of comparable companies  

 

In this section, comparable companies to the six targets were chosen, which were 

together used to conduct the relative valuation of the targets. Before starting to present the 

selection of the comparable companies, it is important to identify certain characteristics of 

the targets such as the business and financial profile of the individual company. These 

characteristics were used when selecting the comparable companies, i.e., the comparable 

companies should have similar characteristics. Regarding the business profile, the sector 

as well as products and services are highly relevant. The sector is equivalent to the industry 

where the target is operating, in this case all the targets are operating in the pharmaceutical 

and biotechnology industry. The sector may be further divided into sub-sectors, which re-

fines the analysis due to the fact that they reveal a great deal of the opportunities, risks and 

key drivers, which are all important factors when conducting a successful relative valua-

tion. Comparable companies within the same sub-sector may be further enhanced if they 
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provide products and services that are identical or, somewhat, similar (Rosenbaum & Pearl, 

2020).  

Factors such as size, profitability, growth profile, return on investment and credit 

profile are relevant when examine the financial profile. The size usually refers to the market 

valuation such as the enterprise as well as the equity value. Other measures within the size 

characteristics may be net income, EBIT, EBITDA, sales and gross profit. Companies of 

similar sizes combined with the same sector and sub-sector usually have multiples that are 

similar, among other important characteristics such as purchasing power, economics or 

scale, growth, customers, trading liquidity and pricing leverage. The profitability is another 

important factor which highly affects the valuation due to the fact that it is the ability for 

companies to generate profit from sales. In general, the more profitable a company is, the 

higher the valuation should be. Another general rule relates to the growth profile of a com-

pany. The higher growth profile of a company, the higher valuation, as investors usually 

refer this as a lucrative characteristic. It may be obtained through both estimated future and 

historical performance.  

Regarding the return on investment, the return on invested capital (ROIC), ROE 

and assets are important metrics to consider. The higher these returns are, the better for the 

valuation, in contrast to the credit profile, where the debt levels should be low. The three 

credit rating agencies Standard & Poor’s, Moody’s Investor Service and Fitch Ratings are 

issuing credit profiles for a wide range of companies (Rosenbaum & Pearl, 2020).  

In the sub-sections below, the six targets were further analyzed with respect to some 

or all of the key characteristics related to the business and financial profile, whereafter, 

based on these characteristics, comparable companies were selected. The time of the M&A 

deals was taken into consideration when identifying these key characteristics and selecting 
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the comparable companies, e.g., the financial data for both the target as well as its compa-

rable companies were retrieved at the end of the year before the announced acquisition 

dates. The sub-sectors of the targets were first considered. If there were large differences, 

with respect to e.g., market capitalization and revenue, within each peer group, comparable 

companies in the pharmaceutical sector and not only the specific sub-sector was consid-

ered.  

The reason for the distinguishing was that some of the sub-sectors are more unique 

than the other ones and therefore there might not be as many companies with similar finan-

cial metrics as in other sub-sectors. Web pages, mainly those including financial data as 

well as information, and search engines were investigated on the internet, in order to re-

trieve the necessary financial information to conduct the relative valuation of the targets. 

In order to validate the data, multiple data sources were considered due to the fact that 

some of the companies were not active anymore on the various stock exchanges.  

 

Monsanto 

During the period of time when the acquisition with Bayer was announced, Mon-

santo operated within the biotechnology industry and the sub-sector agriculture. Its market 

capitalization and revenue during the last twelve months (here after LTM) were $46.7 and 

$13.3 billion. Furthermore, its enterprise value and LTM EBITDA were $55.8 and $3.6 

billion. Before the deal announcement, its share price was $89 (Pillars of Wall Street, 

2016). The ROE, return on assets (here after ROA) and earnings were 23.2%, 6.4% and 

$1.3 billion (Macroaxis, 2020).  

Similar as well as comparable companies within this sub-sector are Syngenta AG, 

DuPont Nemours and FMC with market capitalization values of $36.6, $27.3 and $4.5 bil-

lion respectively in the end of 2015. The EBITDA and enterprise value were $2.4 and $39.0 
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billion for Syngenta, $13.4 and $40.7 billion for DuPont as well as -$68 million billion and 

$6.7 billion for FMC. During the same period of time, the ROE equity was 15.5%, 30.5% 

and 28.8% for the companies. The ROA values were 6.9%, 11.3% and 7.7%. Other relevant 

metrics include the revenue. Syngenta reported sales of $13.4 billion. For DuPont, this 

figure was $48.8 billion. Regarding FMC, the sales was $2.5 billion. Furthermore, the share 

price in the end of the year was $76, $74 and $34 for the companies. The earnings, net 

incomes, were $1.3 billion, $7.7 billion and $489 million (GuruFocus, 2020). A summary 

table, consisting of the above-mentioned metrics is presented below, in table 2.  

 
Table 2. Comparable companies to Monsanto within the same sub-sector in the pharmaceutical industry.  

Company Market 

Cap ($) 

EV 

($) 

ROE/ 

ROA  

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Monsanto 

(target) 

46.7 

billion 

55.8 

billion 

23.2%/ 

6.4% 

3.6  

billion 

13.3 

billion 

$

89 

1.3  

billion 

Syngenta 36.6 

billion 

39.0 

billion 

15.5%/ 

6.9% 

2.4  

billion 

13.4 

billion 

$

76 

1.3  

billion 

DuPont 27.3 

billion 

40.7 

billion 

0.5%/ 

11.3% 

13.4  

billion 

48.8 

billion 

$

74 

7.7  

billion 

FMC 4.5  

billion 

6.7 

billion 

28.8%/ 

7.7% 

-68  

million 

2.5  

billion 

$

34 

489  

million  

Source: Pillars of Wall Street (2016), Macroaxis (2020), Gurufocus (2020).  

 

An extension to the above presented comparable companies is presented in table 3. 

These companies are Regeneron Pharmaceuticals, Shire, Teva Pharmaceuticals and Bio-

gen. They are all operating in the pharmaceutical as well as biotechnology industry, but not 
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the agricultural biotechnology sub-sector, and are comparable with respect to the market 

capitalization figures. Similar to the comparable companies in table 2, the values were re-

trieved from the end of 2015, which is the year before the M&A deal announcement date. 

Regeneron pharmaceuticals had a market capitalization and enterprise value of $56.8 and 

$56.1 billion respectively.  

The ROE, revenue and EBITDA were 20.5%, $4.1 and $1.3 billion. For Shire the 

figures were $40.5 billion, $42.0 billion, 14.1%, $6.4 and $2.1 billion. Teva and Biogen 

had market capitalization and enterprise values of $59.6 and $66.0 billion as well as $61.7 

and $64.8 billion respectively. Their ROE figures were 5.9% and 35.2%. Regarding the 

sales and EBITDA, the figures were $19.7 and $3.9 billion for Teva. The same values were 

$10.8 and $5.5 billion for Biogen. In the end of the year, the share prices were $543, $203, 

$62 and $282 for all of the companies. The earnings, net incomes, were $636 million, $1.3 

billion, $1.6 billion and $3.5 billion. For all the companies, the ROA values were 11.3%, 

6.9%, 2.9% and 18.2% (Gurufocus, 2020).  

 
Table 3. Comparable companies to Monsanto within the pharmaceutical industry with similar market capitalization 
values and not in the same sub-sector.  

Company Market 

Cap ($) 

EV 

($) 

ROE/ 

ROI 

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Regeneron 

Pharmaceuti-

cals 

56.8  

billion 

56.1 

billion 

20.5%/ 

11.3% 

1.3  

billion 

4.1  

billion 

543 636  

million 

Shire 40.5  

billion 

42.0 

billion 

14.1%/ 

6.9% 

2.1  

billion 

6.4 bil-

lion 

203 1.3 billion 

Teva 59.6  

billion 

66.0 

billion 

5.9%/ 

2.9% 

3.9  

billion 

19.7 

billion 

62 1.6 billion 
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Biogen 61.7  

billion 

64.8 

billion 

35.2%/ 

18.2% 

5.5  

billion 

10.8 

billion 

282 3.5 billion 

Source: Gurufocus (2020).  

 

Actelion 

As previously mentioned, Actelion operated in the rare disease sub-sector, mainly 

the pulmonary arterial hypertension sector, of the biotechnology and pharmaceutical in-

dustry. Its market capitalization and LTM revenue were $27.2 and $2.3 billion. Further-

more, its enterprise value and LTM EBITDA were $27.6 billion and $882 million. The 

share price was $228 before the deal announcement (Pillars of Wall Street, 2017). Further-

more, the ROE, ROA and earnings were 52.1%, 34.2% and $683 million in 2016, the year 

before the deal announcement (GuruFocus, 2020).   

Comparable companies in the rare disease and pulmonary arterial hypertension sub-

sector, are Alexion, Incyte, Biomarine and Seattle Genetics with market capitalization val-

ues of $27.4, $18.9, $14.3, $7.5 billion respectively in the end of 2016. The EBITDA and 

enterprise value were $29.4 and $1.1 billion for Alexion, $18.8 billion and $205 million 

for Incyte, 14.2 billion and -$606 million for Biomarine as well as $6.9 billion and -$125 

million for Seattle Genetics. During the same period of time, the ROE was 4.7%, 35.3%, -

24.4%, -26.9% for the companies. The ROA values were 3.0%, 7.9%, -16.3% and -16.2% 

respectively. Alexion reported sales of $3.1 billion. For Incyte, this figure was $1.1 billion. 

Regarding Biomarine and Seattle Genetics, the sales were $1.1 billion and $418 million. 

The share prices were $122, $100, $83 and $53 for the companies. The earnings, net in-

comes, were $399, $104, -$630 and -$140 million (GuruFocus, 2020). A summary table, 

consisting of the above-mentioned metrics is presented below, in table 4.  
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Table 4. Comparable companies to Actelion within the same sub-sector in the pharmaceutical industry.  

Company Market 

Cap ($) 

EV 

($) 

ROE/ 

ROI 

EBITD

A ($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Actelion 

(target) 

27.2 

billion 

27.6 

billion 

52.1%/ 

34.2% 

882  

million 

2.3  

billion 

228 683  

million 

Alexion 27.4 

billion 

29.4 

billion 

4.7%/ 

3.0% 

 

1.1  

billion 

3.1  

billion 

122 399  

million 

Incyte 18.9 

billion 

18.8 

billion 

35.3%/ 

7.9% 

205  

million 

1.1  

billion 

100 104  

million 

Biomarine 14.3 

billion 

14.2 

billion 

-24.4%/ 

-16.3% 

-606  

million 

1.1  

billion 

83 -630  

million 

Seattle 

Genetics 

7.5  

billion 

6.9  

billion 

-26.9%/ 

-16.2% 

-125  

million 

418 

million 

53 -140  

million 

Source: Pillars of Wall Street (2017), Gurufocus (2020).  

 

Other comparable companies in the pharmaceutical industry, outside the same sub-

sector, with respect to market capitalization values are presented in table 5. These compa-

nies are Baxalta, DuPont and Astellas Pharma. Data for DuPont was also collected in the 

Monsanto case, but for a different period of time. The figures were retrieved from 2015 

and 2016, which were the two years before the M&A deal announcement date. More spe-

cifically, the market capitalization, enterprise value and ROE values for Baxalta were re-

trieved from March 2016 and the rest of the figures from the end of 2015. The reason for 

this was that Baxalta was involved in an M&A deal, as previously described, during the 

latter part of 2016. For DuPont and Astellas Pharma, the figures were retrieved from the 
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end of 2016. The market capitalization values were $27.6, $32.9 and $28.2 billion for the 

three companies. Regarding the enterprise values, the values were $32.3, $48.9 and $24.9 

billion. The ROE values were 14.2%, 15.4% and 15.5%. The ROA values were 5.9%, 5.9% 

and 10.4%. Furthermore, the EBITDA and revenue were $1.5 and $6.1 billion for Baxalta. 

Regarding DuPont, these values were $8.1 and $48.2 billion. For Astellas Pharma, the val-

ues were $2.9 and $12.2 billion. The share prices were $40, $82 and $14 for the companies. 

Furthermore, the earnings, net incomes, were $956 million, $4.3 billion and $1.6 billion 

(Gurufocus, 2020).  

 
Table 5. Comparable companies to Actelion within the pharmaceutical industry with similar market capitalization         
values and not in the same sub-sector. 

Company Market 

Cap ($) 

EV 

($) 

ROE/ 

ROI 

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Baxalta 27.6  

billion 

32.3 

billion 

14.2%/

5.9% 

1.5  

billion 

6.1  

billion 

40 956  

million 

DuPont 32.9  

billion 

48.9 

billion 

15.4%/

5.9% 

8.1  

billion 

48.2 

billion 

82 4.3  

billion 

Astellas 

Pharma 

28.2  

billion 

24.9 

billion 

15.5%/ 

10.4% 

2.9  

billion 

12.2 

billion 

14 1.6  

billion 

Source: Gurufocus (2020).  

 

Kite Pharma 

Prior the M&A deal announcement, Kite Pharma, the immunotherapy specialized 

company, had a market capitalization and LTM revenue of $10.2 billion and $32.1 million. 

Its enterprise value was $9.4 billion. The share price was $140 before the deal announce-

ment (Pillar of Wall Street, 2017).  The EBITDA and the earnings were negative of -$259 
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and -$267 million, i.e., the company did not make any profit. The ROE and ROA in 2016 

were -13.4% and -10.3% (GuruFocus, 2020). Comparable companies within the immuno-

therapy sub-sector are Juno Therapeutics, Galapagos NV and Bluebird Bio. Their market 

capitalization values were $1.9, $3.0, and $2.5 billion respectively in the end of 2016. The 

EBITDA and enterprise value were $1.2 billion and -$241 million for Juno Therapeutics, 

$1.9 billion and $63 million for Galapagos, 1.9 billion and -$254 million for Bluebird Bio. 

During the same period of time, the ROE was 4.7%, 35.3% and -24.4% for the companies. 

The ROA values were -19.0%, 7.0% and -0.5%. Juno Therapeutics reported sales of $79 

million. For Galapagos, this figure was $137 million. Regarding Bluebird Bio, the sales 

was $6 million. The share prices were $19, $64 and $62 for the companies. Furthermore, 

the earnings, net incomes, were -$246, $60 and -$264 million (GuruFocus, 2020). A sum-

mary table, consisting of the above-mentioned metrics is presented below, in table 6. 

 
Table 6. Comparable companies to Kite Pharma within the same sub-sector in the pharmaceutical industry. 

Company Market 

Cap ($) 

EV ($) ROE/ 

ROI 

EBITD

A ($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Kite Pharma 

(target) 

10.2  

billion 

9.4  

billion 

-13.4%/ 

-10.3 

-259  

million 

32  

million 

140 -267  

million 

Juno  

Therapeutics 

1.9  

billion 

1.2  

billion 

-23.9%/ 

-19.0% 

-241  

million 

79  

million 

19 -246  

million 

Galapagos 3.0  

billion 

1.9  

billion 

35.3%/ 

7.0% 

63 mil-

lion 

137 

million 

64 60 million 

Bluebird Bio 2.5  

billion 

1.9  

billion 

-24.4%/ 

-0.5% 

-254  

million 

6  

million 

62 -264  

million 

Source: Pillars of Wall Street (2017), Gurufocus (2020).  
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Comparable companies outside the immunotherapy sub-sector with similar market 

capitalization values are presented in table 7. These companies are Genmab A/S, Seagen, 

Jazz Pharmaceuticals, Ionis Pharmaceuticals and H. Lundbeck A/S. Retrieved from the end 

of 2016, their market capitalization values were $9.6, $7.5, $6.5, $5.8 billion and $7.9. The 

enterprise values were $9.0, $6.9, $8.1, $5.7 and $7.9 billion during the same period of 

time. The ROE values were 28.2%, -21.2%, 22.8%, -40.2% and 12.9%. The ROA values 

were 25.7%, -16.2%, 9.8%, -6.5% and 5.8%.   

Regarding Genmab A/S the sales and EBITDA values were $258 and $166 million. 

For Seagen, these figures were $418 and -$125 million. Jazz and Ionis Pharmaceuticals 

had sales values of $1.5 billion and $373 million. Their EBITDA figures were $708 and -

$9.6 million. H. Lundbeck A/S had a sales and EBITDA figure of $2.2 billion and $349 

million respectively. The share prices were $159, $53, $109, $48 and $40 for the compa-

nies. Furthermore, the earnings, net incomes, were $168, -$140, $397, -$60 and $172 mil-

lion (Gurufocus, 2020).   

 
Table 7. Comparable companies to Kite Pharma within the pharmaceutical industry with similar market capitalization 
values and not in the same sub-sector. 

Company Market 

Cap ($) 

EV ($) ROE/ 

ROI 

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Genmab A/S 9.6  

billion 

9.0 

billion 

28.2%/ 

25.7% 

166  

million 

258 

million 

159 168  

million 

Seagen 7.5  

billion 

6.9 

billion 

-21.2%/ 

-16.2% 

-125  

million 

418 

million 

53 -140  

million 

Jazz  

Pharmaceuticals 

6.5 bil-

lion 

8.1 

billion 

22.8%/ 

9.8% 

708  

million 

1.5 bil-

lion 

109 397  

million 
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Ionis  

Pharmaceuticals 

$5.8 

billion 

$5.7 

billion 

-40.2%/ 

-6.5% 

-$9.6 

million 

$373 

million 

$48 -$60  

million 

H. Lundbeck 

A/S 

$7.9 

billion 

$7.9 

billion 

12.9%/ 

5.8% 

$349 

million 

$2.2 

billion 

$40 $172 

million 

Source: Gurufocus (2020).  

 

Bioverativ 

The haemophilia specialized company Bioverativ had a market capitalization value 

of $11.2 billion and an enterprise value of $10.8 billion, prior the M&A deal announce-

ment. Its LTM revenue as well as EBITDA was $1.2 billion and $462 million. The share 

price before the deal announcement was $64 (MergerSight Group, 2018). In 2017, the year 

before the M&A deal, the ROE, ROA and earnings, net income, were 48.2%, 27.2% and 

$356 million (GuruFocus, 2020).  

Comparable companies, also operating in the haemophilia sphere include Spark 

Therapeutics, Chugai Pharmaceutical and Shire. Their market capitalization values were 

$1.9, $28.0 and $47.0 billion in 2017. The ROE values were -60.1%, 11.0% and 13.1%. 

The ROA values were -55.1%, 8.5% and 6.3%. During the end of 2013, the year before the 

deal announcement date, the enterprise values were $1.4, $25.8 and $66.0 billion. Other 

relevant metrics include the sales and EBITDA. For Spark Therapeutics these figures were 

$12.1 million and -$238 million. Regarding Chugai Pharmaceutical the numbers were $4.7 

billion and $860 billion. For Shire, the figures were $15.2 billion and $4.7 billion. The 

share prices were $51, $9 and $155 for the companies. Furthermore, the earnings, net in-

comes, were -$253 million, $644 million and $4.3 billion (GuruFocus, 2020). A summary 

table, consisting of the above-mentioned metrics is presented below, in table 8 (Gurufocus, 

2020). 
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Table 8. Comparable companies to Bioverativ within the same sub-sector in the pharmaceutical industry. 

Company Market 

Cap ($) 

EV ($) ROE/ 

ROI 

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Bioverativ  

(target) 

11.2  

billion 

10.8  

billion 

48.2%/ 

27.2% 

462  

million 

1.2  

billion 

64 356  

million 

Spark  

Therapeutics 

1.9  

billion 

1.4  

billion 

-60.1%/ 

-55.1% 

-238  

million 

12  

million 

51 -253  

million 

Chugai  

Pharmaceutical 

28.0  

billion 

25.8  

billion 

11.0%/ 

8.5% 

860  

million 

4.7  

billion 

9 644  

million 

Shire 47.0  

billion 

66.0  

billion 

13.1%/ 

6.3% 

4.7  

billion 

15.2 

billion 

155 4.3  

billion 

Source: MergerSight Group (2018), Gurufocus (2020).  

 

Other comparable companies outside the hemophilia sub-sector, based on market 

capitalization values, include Jazz Pharmaceuticals, Neurocrine Biosciences, Seagen and 

Genmab A/S. Jazz Pharmaceuticals, Seagen, Genmab A/S and H. Lundbeck A/S were also 

present in table 7, representing the comparable companies for Kite Pharma, but the values 

differ due to the fact that the values were retrieved from year 2017 and not 2016, which 

was the year before the acquisition date announcement of Bioverativ. Their market capi-

talization values were $8.1, $6.9, $7.7, $10.0 and $10.1 billion. Regarding the enterprise 

values, these figures were $9.0, $6.7, $7.3, $9.2 and $9.5 billion. The ROE values were 

21.3%, -41.5%, -19.1%, 20.9% and 25.2%. The ROA values were 9.8%, -24.1%, -14.6%, 

19.6% and 13.9%. Jazz Pharmaceuticals had sales and EBTDA values of $1.6 billion and 

$684 million. For Neurocrine Biosciences, these values were $162 million and -$121 mil-

lion. Seagen and Genmab A/S had sales figures of $482 and $376 million. Their EBITDA 
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values were -$172 and $237 million. H. Lundbeck A/S had a sales and EBITDA figure of 

$2.7 billion and $701 million respectively. The share prices for the five companies were 

$135, $78, $54, $17 and $49. Their earnings, net incomes, were $488, -$143, -$126, $176 

and $417 million (Gurufocus, 2020).  

 
Table 9. Comparable companies to Bioverativ within the pharmaceutical industry with similar market capitalization 
values and not in the same sub-sector. 

Company Market 

Cap  ($) 

EV 

($) 

ROE/ 

ROI 

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Jazz Pharma-

ceuticals 

8.1  

billion 

9.0  

bil-

lion 

21.3%/ 

9.8% 

684  

million 

1.6  

billion 

135 488  

million 

Neurocrine Bio-

sciences 

6.9  

billion 

6.7  

bil-

lion 

-41.5%/ 

-24.1% 

 

-121 million 162 

mil-

lion 

78 -143  

million 

Seagen 7.7  

billion 

7.3  

bil-

lion 

-19.1%/ 

-14.6% 

-172 million 482 

mil-

lion 

54 -126  

million 

Genmab A/S 10.0  

billion 

9.2  

bil-

lion 

20.9%/ 

19.6% 

237  

million 

376 

mil-

lion 

17 176  

million 

H. Lundbeck 

A/S 

10.1  

billion 

9.5  

bil-

lion 

25.2%/

13.9% 

701  

million 

2.7  

billion 

49 417  

million 

Source: Gurufocus (2020).  
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Cubist Pharmaceuticals 

Cubist Pharmaceuticals operated in the antibiotics sub-sector in the pharmaceutical 

at the time of the deal announcement in 2014. The market capital was $7.3 billion, and the 

enterprise value was $7.5 billion. Furthermore, the LTM EBITDA and revenue was $204 

million and $1.2 billion. The share price was $76 (Pillars of Wall Street, 2014). The ROE 

and ROA were 4.5% and 2.1% (Finscreener, 2020). The earnings, net income, was $29 

million in the end of 2013 (Cubist Pharmaceuticals, 2014). 

Companies with antibiotics operations during the same period of time are Astellas 

Pharma, Teva and Actavis. In the end of 2013, the year before the deal announcement date, 

the market capitalization, enterprise value, sales, EBITDA and ROE, ROA for Astellas 

Pharma were $26.1, $22.8 $10.7, and $2.3 billion (Macrotrends, 2020), 7.4% and 5.1% 

(Astellas Pharma Inc, 2014). For Teva the figures were $34.0, $45.2, $20.3, $4.1, 5.7% and 

2.7% (Macrotrends, 2020). Regarding Actavis, in 2014, these numbers were $28.5, $34.7, 

$6.9, $1.6 billion (Tradespoon, 2013), -7.9% (Colomar Roig & De La Flor Julian, 2016) 

and -3.3% (Tradespoon, 2013). Furthermore, the share prices for the three companies were 

$12, $36 (Macrotrends, 2020) and $164 (Tradespoon, 2013). Furthermore, their earnings 

were $881 million, $1.3 billion (Macrotrends, 2020) and -$563 million (Tradespoon, 

2013). A summary table, consisting of the above-mentioned metrics is presented below, 

table 10. 
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Table 10. Comparable companies to Cubist Pharmaceuticals within the same sub-sector in the pharmaceutical indus-
try.  

Company Market 

Cap ($) 

EV 

($) 

ROE/ 

ROI 

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Cubist Pharma-

ceuticals 

(target) 

7.3  

billion 

7.5  

billion 

4.4%/ 

2.1% 

204  

million 

1.2  

billion 

76 29  

million 

Astellas Pharma 26.1  

billion 

22.8  

billion 

7.4%/ 

5.1% 

2.3  

billion 

10.7 

billion 

12 881  

million 

Teva 34.0  

billion 

45.2  

billion 

5.7%/ 

2.7% 

4.1  

billion 

20.3 

billion 

36 1.3  

billion 

Actavis 28.5  

billion 

34.7 

billion 

-7.9%/ 

-3.3% 

1.6  

billion 

6.9  

billion 

164 -563  

million 

Source: Pillars of Wall Street (2014), Finscreener (2020), Cubist Pharmaceuticals (2014), Macrotrends (2020), 

Tradespoon (2013). 

 

In table 11, comparable companies, within the pharmaceutical industry overall and 

not specifically the antibiotics sub-sector, to Cubist Pharmaceuticals with respect to market 

capitalization is presented. These companies were Incyte, Taro Pharmaceutical Industries, 

Jazz Pharmaceuticals and Biomarin. Incyte, Jazz Pharmaceuticals and Biomarin have pre-

viously been mentioned in the sections where the comparable companies for Kite Pharma, 

Bioverativ and Actelion were presented. The financial figures for these companies were 

from the end of 2013, instead of 2016 as well as 2017 used previously, which was the year 

before the M&A deal announcement date for Cubist Pharmaceuticals. The market capital-

ization values for the four companies were $7.5, $4.4, $7.4 and $9.7 billion (Macrotrends, 

2020). Their enterprise values were $7.5, $4.7, $7.7 and $9.3 billion (Discoverci, 2020). 
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Their ROE figures at the same period of time were 94.4%, 33.5%, 17.6% and -13.8%. The 

ROA values were -13.2%, 26.6%, 9.7% and -7.9%. 

 Incyte had an EBITDA and revenue figure of $13 and $355 million respectively. 

For Taro Pharmaceutical industries, these figures were $410 and $737 million. Jazz Phar-

maceuticals and Biomarin had EBITDA of $427 and -$114 million. Their revenues were 

$872 and $549 million. The share prices for the four companies were $51, $87, $127 and 

$70. Their earnings, net -$83, $267, $216 and -$176 million (Macrotrends, 2020).   

 
Table 11. Comparable companies to Cubist Pharmaceuticals within the pharmaceutical industry with similar market 
capitalization values and not in the same sub-sector. 

Company Market 

Cap ($) 

EV 

($) 

ROE/ 

ROI 

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earn-

ings ($) 

Incyte 7.5  

billion 

7.5  

bil-

lion 

43.1%/ 

-13.2% 

13  

million 

355  

million 

51 -83  

million 

Taro  

Pharmaceu-

tical indus-

tries 

4.4  

billion 

4.7  

bil-

lion 

33.5%/ 

26.6% 

410  

million 

737  

million 

87 267  

million 

Jazz  

Pharmaceu-

ticals 

7.4  

billion 

7.7  

bil-

lion 

17.6%/ 

9.7% 

427  

million 

872  

million 

127 216  

million 

Biomarin 9.7  

billion 

9.3  

bil-

lion 

-13.8%/ 

-7.9% 

-114  

million 

549  

million 

70 -176  

million 

Source: Macrotrends (2020), Discoverci (2020) 
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Questcor Pharmaceuticals 

Questcor Pharmaceuticals operated in the autoimmune as well as inflammatory dis-

orders field within the pharmaceutical industry when the deal announcement took place in 

2014. Its market capitalization and enterprise value were $3.6 and $4.3 billion. Its LTM 

revenue as well as EBITDA were $799 and $461 million at the time of the M&A deal 

announcement date. The share price was $68 before the deal announcement (Pillar of Wall 

Street, 2014). The ROE and earnings, net income, were 91.0% and 293 million (Questcor 

Pharmaceuticals, 2014). 

Companies which also operated in the autoimmune as well as inflammatory field 

at the same period of time include Arena pharmaceuticals, Astra Zeneca and Novartis. In 

the end of 2013, the year before the announcement date, the market capitalization values 

were $1.3, $74.0 and $194.6 billion. Furthermore, the enterprise values were $1.2, $76.8 

and $208.7 billion. The ROE values for the three companies were -19%, 11% and 13%. 

The ROA values were -5.7%, 4.6% and 7.3%. The sales and EBITDA in 2013 were $81.4 

and -$4 million for Arena pharmaceuticals. The figures were $25.8 and $8.3 billion for 

Astra Zeneca. For Novartis the sales and the EBITDA were $52.7 and $15.4 billion. The 

share prices for the three companies were $59, $23 and $58. Furthermore, their earnings 

were -$19 million, $2.6 billion and $9.2 billion (Macrotrends, 2020). A summary table, 

consisting of the above-mentioned metrics is presented below, in table 12. 
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Table 12. Comparable companies to Questcor Pharmaceuticals within the same sub-sector in the pharmaceutical in-
dustry. 

Company Market 

Cap ($) 

EV ($) ROE/ 

ROI 

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Questcor  

Pharmaceuti-

cals  

(target) 

3.6  

billion 

4.3  

billion 

91.0%/ 

44.9% 

461  

million 

799 

million 

68 293  

million 

Arena  

Pharmaceuti-

cals 

1.3 bil-

lion 

1.2  

billion 

-19%/ 

-5.7% 

-4  

million 

81.4 

million 

59 -19  

million 

Astra Zeneca 74.0  

billion 

76.8 

billion 

11%/ 

4.6% 

8.3  

billion 

25.8 

billion 

23 2.6  

billion 

Novartis 194.6 

billion 

208.7 

billion 

13%/ 

7.3% 

15.4  

billion  

52.7 

billion 

58 9.2  

billion 

Source: Pillars of Wall Street (2014), Questcor Pharmaceuticals (2014), Macrotrends (2020). 

 

An extension to table 12 is presented in table 13. These companies, Incyte, Taro 

Pharmaceutical industries, Jazz Pharmaceuticals and Biomarin, are comparable companies 

to Questcor Pharmaceuticals with respect to the market capitalization within the pharma-

ceutical industry and not limited only to the autoimmune as well as inflammatory sub-

sector. The companies in table 13 are the same as the ones in table 11 and the data was 

from 2013, which was the year before the acquisition announcement date of Questcor Phar-

maceuticals.  
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Table 13. Comparable companies to Questcor Pharmaceuticals within the pharmaceutical industry with similar market 
capitalization values and not in the same sub-sector. 

Company Market 

Cap ($) 

EV ($) ROE/ 

ROI 

EBITDA 

($) 

Sales 

($) 

Price 

($) 

Earnings 

($) 

Incyte 7.5  

billion 

7.5  

billion 

43.1%/ 

-13.2% 

13  

million 

355  

million 

51 -83  

million 

Taro  

Pharmaceutical 

industries 

4.4  

billion 

4.7  

billion 

33.5%/ 

26.6% 

410  

million 

737  

million 

87 267  

million 

Jazz  

Pharmaceuti-

cals 

7.4  

billion 

7.7  

billion 

17.6%/ 

9.7% 

427  

million 

872  

million 

127 216  

million 

Biomarin 9.7  

billion 

9.3  

billion 

-13.8%/ 

-7.9% 

-114  

million 

549  

million 

70 -176  

million 

Source: Macrotrends (2020), Discoverci (2020). 

 

3.5.2 DCF valuation data  

 

The data for the DCF valuation of the targets from the selected deals were retrieved 

from SEC filings and annual reports, the year before and during the year the M&A deal 

announcements took place. Historical performance of the income statements, balance 

sheets and cash flow statement were found. This data is presented in Appendix A. Addi-

tional data necessary, which could not be found in the SEC filings as well as annual reports, 

were retrieved from web pages, mainly those including financial data as well as infor-

mation, and search engines on the internet. 
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3.6 Data Analysis 

 

The tool used to conduct the data analysis was Microsoft Excel. In this software, 

the models were built, based on the theoretical frameworks previously described. In this 

section, the data analysis of the two valuation frameworks, relative valuation and DCF, will 

be demonstrated.   

 

3.6.1 Relative valuation 

 

The data analysis of the relative valuation was designed in the same manner for all 

the targets and their comparable companies. Three sections were set up in each of the anal-

yses. Firstly, the market data to each company was displayed. This set of data included the 

enterprise value and market capitalization. Secondly, the financial data was displayed, in-

cluding sales/revenue and EBITDA. Thirdly, the valuation ratios, including EV/EBITDA, 

EV/Sales and P/E, was calculated as well as demonstrated. Below each of the sections, the 

median and average values was calculated for all the companies in each analysis. Based on 

the multiples, the enterprise value and the share price were calculated and compared to the 

actual figures. If any of the multiples were negative, these were adjusted to and calculated 

as a value of zero in all of the analyses.  

Three scenarios for each target were calculated and analyzed. The first type analysis 

was dedicated to the comparable companies including the same sub-sector. This analysis 

was followed by another one dedicated to the other comparable companies with similar 

market capitalization values, which were not only limited to the specific sub-sector. The 

third type of analysis merged and took the first as well as second analysis into considera-

tion. An illustration of the analysis framework is displayed in figure 2.  
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Figure 2. The data analysis framework for the relative valuation. 
Source: Lindéus (2021).  
 

The three scenarios for each of the targets were then summarized in a condensed 

evaluation table, where the results, EV and price, were compared to each other. Then, these 

results were benchmarked to the actual M&A deal figures and a difference was retrieved, 

see figure 3. In the analysis, the cells which contain values which are within ten percent of 

the realized values were be highlighted with green color.    

 

 
Figure 3. Evaluation of the comparable companies' scenarios, including type of multiple, median/average 
and how many percent each of the combinations differed from the realized values.  
Source: Lindéus (2021).  
 

 

3.6.2 DCF 

 

The structure of the DCF model, which was applied to the target companies, was 

based on the following sections: operating data, balance sheet and other financial infor-

mation, free cash flow buildup, terminal value, enterprise to equity value and sensitivity 

analyses. The design of the model was based on the theory from the operationalization of 
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theoretical construct section, previously presented in this chapter. The different sections 

have the historical figures, A1-A2, and projections, P1-P5, in common, which represent 

the years prior as well as post the M&A deals were announced. 

In the operating data section, figure 4, relevant financial data from SEC filings and 

similar sources, as previously mentioned, were used in the A1 and A2 sections for each of 

the applicable rows. The revenue growth rate for each of the targets were individually set 

based on market data and analyses and financial information available on the internet. Fur-

thermore, the historical revenue growth rates were also considered. These assumptions are 

demonstrated in the DCF assumptions section, 3.7.4.  

If the EBIT/EBITDA were not explicitly stated in the source data, EBIT was re-

trieved as the operating income and EBIDTA was calculated as the sum of the operating 

income as well as the depreciation/amortization for that given year. The shares of EBITDA, 

EBIT and D&A were calculated with the average of year A1 and A2 divided by the revenue 

averages for the same years. These figures were applied to all the five projection years in 

the analysis. If one of the figures in A1-A2 is highly deviating, the most reasonable figure 

was used in the calculation and not the average, see Appendix B for further details.   

 

 
Figure 4. The Operating data section in the DCF model. 
Source: Lindéus (2021).  
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In the balance sheet and other financial information section, figure 5, balance sheet 

data from the targets were used. In absence of prepaid expenses, the post current assets 

were used. The growth rates of the various financial data, within this section, were set to 

the same figures as the revenue growth rates chosen in the operating data section.    

 

 
Figure 5. The Balance Sheet and Other Financial Information section in the DCF model. 
Source: Lindéus (2021).  
 
 

In the free cash flow buildup section, the unlevered free cash flows and sum of 

present values of these were calculated. The structure of this section is presented in figure 

6. Data from the operating and balance sheet data sections were used here. The tax and 

discount rates were retrieved from SEC filings as well as other financial information 

sources, including equity research reports. These assumptions and findings are demon-

strated in the DCF assumptions section, 3.7.4. In the sensitivity analysis section, the impact 

of other figures, with respect to the tax and discount rates, WACC, were demonstrated.   
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Figure 6. The Free Cash Flow Buildup section in the DCF model. 
Source: Lindéus (2021).  
 
 

The terminal value section applied the perpetuity method to calculate the terminal 

value as well as the present value of it. As may be seen in figure 7, the long-term growth 

rate and WACC, the discount rate, play a major role in the calculations. Both the WACC 

and long-term growth rates assumptions are presented in the DCF assumptions section, 

3.7.4.   

 

 
Figure 7. The terminal value section in the DCF model. 
Source: Lindéus (2021).  
 
 

In the enterprise value to equity value section, figure 8, the enterprise and equity 

values were calculated. The enterprise value was the sum of the present values of free cash 

flows, and the present value of the terminal value, which were previously demonstrated in 

figure 5 and 6. The equity value was based on the enterprise value as well as net debt, 

where the latter was retrieved from the balance sheet section, figure 4. The equity value 
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was then used to calculate the equity value per share, based on the diluted shares outstand-

ing. The diluted shares outstanding were calculated from the actual market capitalization 

value prior the deal announcement, divided by the share price at the same period of time.  

 

 
Figure 8. The Enterprise Value to Equity Value section. 
Source: Lindéus (2021).  
  
 

In figure 9, the structure of the sensitivity analyses, which was applied to each of 

the targets, is demonstrated. Figure 9 represents the impact of the long-term growth rate 

and WACC on the enterprise value, market capitalization as well as the share price. It also 

shows the impact of the tax rate on the enterprise value. All the sensitivity analyses for 

each of the target companies were based on the initial assumptions, such as the revenue 

growth rate and the other relevant growth rates in the operations as well as balance sheet 

sections within the model. In each of the sensitivity analysis, the cell which contain values 

which are within ten percent of the realized values were highlighted with green color. Due 

to the fact that the share price is the market capitalization value divided by the number of 

shares and therefore shows the same results with respect to the accuracy, the share price 

was only considered when presenting the results. The market capitalization values were, 

however, included in the analysis, in order to understand the origins of the presented share 

prices.    
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Figure 9. Sensitivity analysis with respect to the impact of WACC and the long-term growth rate on EV, mar-
ket cap and share price. A sensitivity analysis with respect to the impact of the tax rate on the EV, market cap 
and share price is also demonstrated. 
Source: Lindéus (2021).  
 

 

3.6.3 DCF assumptions 

 

In this section, the most important assumptions, revenue growth rate, discount rate, tax rate 

and long-term growth rate, made in the DCF valuation will be presented for each of the 

targets.  

 

Growth rates 

The revenue growth rates for each of the targets were individually set based on 

market data and analyses as well as financial information available on the internet. As a 

complement to these values, the historical growth rates for the two past years prior the deals 

were calculated, in order to evaluate if these estimations were reasonable. In a Schedule 
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14A report (2016), the forecasted sales for Monsanto were 17,976 million USD. Based on 

the sales in 2015 of 15,001 million USD (Appendix A), the average growth rate between 

the years 2016 to 2020 is 3.7%. Compared to the historical growth rate of -5.4% based on 

the data for 2014 and 2015 from the income statement (Appendix A), this figure indicates 

a positive sales growth instead and was applied in the DCF modeling approach. 

The sales growth for Actelion was estimated in a report by Alantra (2017). An av-

erage growth rate of 6.3% was estimated for the years 2017 to 2036. Its peak revenue was 

estimated to be 13.9% in 2026. The sales growth decline after year 2026 is due to that 

Alantra did not make any assumptions about new sales coming from novel products. Due 

to the fact that the historical growth rate for 2015 and 2016 was 18.2% (Actelion Ltd, 

2017), it was reasonable to estimate a growth rate of approximately 10% in the DCF model.  

In a schedule 14D-9 report by SEC, the forecasted sales for Kite Pharma were esti-

mated to be 2067 million USD in 2021. Based on the sales in 2016 of approximately 22 

million USD (Appendix A), the average growth rate between the years 2017 to 2021 is 

148% (Kite Pharma Inc, 2017). At the time of 2017, when the M&A deal was announced, 

Kite Pharma was clearly at an expansion phase in the business cycle. Due to the fact that 

Kite Pharma had negative earnings at the time of 2017, the forecasted data in the schedule 

14D-9 report, e.g., sales, EBIT was used in the DCF modeling approach and is thus an 

exception from the other five targets. This data is available in Appendix 2.  

Regarding Bioverativ, Credit Suisse (2017) estimated a sales growth rate of 10.2% 

in 2018. Its historical sales growth rate for 2016 and 2017 was 31.7% (Bioverativ Inc, 

2018), indicating that the company was in the deceleration phase in 2018. A sales growth 

rate of 10% was applied in the DCF model.  

Credit Suisse (2014) forecasted the US sales growth for Cubicin, Cubist Pharma-

ceuticals most prominent product, to 11%. This was similar to the historical growth rate 
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for Cubist Pharmaceuticals from 2012 to 2013 which was 13.8% (Cubist Pharmaceuticals, 

2014). A sales growth rate of 11% was applied in the DCF model. 

In a joint proxy statement for Mallinckrodt Pharmaceuticals (2014), the acquirer of 

Questcor Pharmaceuticals, the forecasted sales per year was estimated for Questcor Phar-

maceuticals. From a sales revenue of approximately 799 million USD in 2013 (Appendix 

A) to a value of 2433 million USD in 2018, a growth rate of approximately 25.0% was 

estimated. Compared to the historical growth rate of 56.9% based on the data for 2012 and 

2013 from the income statement, this figure is significantly lower and may indicate that the 

company starts to penetrate the deceleration phase. This may be confirmed by the fore-

casted sales data in the joint proxy statement. At the beginning, between year 2013 and 

2014, the growth rate was 37.7%, compared to approximately 10.7% between 2017-2018.   

The growth rates, both external findings and the historical ones, including a column 

with adjusted values if necessary, are summarized in table 14.  
 
Table 14. Growth rates for the targets, both retrieved from external sources and historical data. The growth rates 
which were applied in the DCF model are included in the table. The growth rates applied in the DCF model were re-
trieved from market data analyses from well-renowned equity research reports as well as SEC filings, prior the M&A 
deals. In addition, the historical growth rates over the past two years prior the M&A deals were also highlighted, but 
only for information purposes about the trends. If historical growth rates would be only applied in the DCF model, 
longer periods should be considered since this input parameter highly affects the valuation results. Each of the targets 
were individually evaluated in the section above.        

Target Growth rates from 

external sources  

Historical growth 

rate, two past years 

prior the deals 

Growth rates 

applied in the 

DCF model 

Monsanto An average sales 

growth rate of 3.7% 

for the years 2016 to 

2020.  

-5.4% (Monsanto 

Company, 2016) 

4% 
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Actelion 6,3% between 2017 

and 2036 with a rev-

enue peak rate of 

13.9% in 2026 

(Alantra, 2017). 

18.2% (Actelion Ltd, 

2017) 

10% 

Kite Pharma An average sales 

growth rate of 148% 

for the years 2017 to 

2021 (Kite Pharma 

Inc, 2017). 

28.5% (Kite pharma 

Inc, 2017) 

148% 

Bioverativ 10.2% in 2018 

(Credit Suisse, 

2017). 

31.7% (Bioverativ 

Inc, 2018) 

10% 

Cubist Pharmaceuti-

cals 

11.0% growth of 

Cubicin (Credit 

Suisse, 2014). 

13.8% (Cubist Phar-

maceuticals, 2014) 

11% 

Questcor Pharmaceu-

ticals 

An average sales 

growth rate of 25% 

for the years 2014 to 

2018 (Mallinckrodt 

Pharmaceuticals, 

2014). 

56.9% (Questcor 

Pharmaceuticals, 

2014) 

25% 

Source: See the table above.  
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Discount rates 

As previously described, the discount rates in the modelling were retrieved from 

SEC filings and other information available on the internet such as equity research reports. 

The findings are summarized in table 15 and were initially applied in the DCF modeling 

approach. If a range was provided in the sources, the median within the range was applied 

in the initial modeling approach. In addition, as previously stated, a sensitivity analysis 

with various discount rates was applied. Regarding the discount rate for Questcor Pharma-

ceuticals, the discount rate was estimated to be equal its cost of capital, which was 11% in 

2014, due to the fact that there was almost no debt in the capital structure, see Appendix A 

(Mallinckrodt Pharmaceuticals, 2014). 

 
Table 15. The WACC rates, of the targets retrieved from external sources, which were applied in the base 
scenario in the DCF model.  

Target WACC rates (%) 

Monsanto 7.0-7.8% (Monsanto Company, 2016) 

Actelion 7.9% (Alantra, 2017) 

Kite Pharma 10.8% (Semenkow, 2017) 

Bioverativ 8.0% (Credit Suisse, 2017) 

Cubist Pharmaceuticals 10.0-12.0% (Cubist Pharmaceuticals, 2014).  

Questcor Pharmaceuticals 11.0% (Mallinckrodt Pharmaceuticals, 2014).  
 Source: See the table above.  

 

Tax rates  

The tax rates initially used in the DCF modeling approach, were based on the tax 

rated retrieved from the SEC filings of the targets with the exception of Actelion, which 

used the tax rate in a report from Alantra (2017). All the companies, except for Actelion, 
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which is a Swiss company, are USA-based. Therefore, the federal income taxes should be 

identical for these companies because the M&A deals were announced within a similar 

time span, i.e., 2014-2018. An exception was Bioverativ. In the end of 2017, there were a 

reduction in the income tax in the USA from 35% to 21% (Bioverativ Inc, 2018). Further-

more, as previously described, other tax rates were included in the sensitivity analysis, in 

order to evaluate the impact of the tax on the enterprise value. The assumptions are sum-

marized in table 16. 

 
Table 16. The tax rates of the targets, which were be applied in the base scenario in the DCF model.  

Target Income Tax rate (%) 

Monsanto (Monsanto Company, 

2016) 

35.0% 

Actelion (Alantra, 2017) 12.7%  

Kite Pharma (Kite Pharma Inc, 

2017) 

34.0% 

Bioverativ (Bioverativ Inc, 2018) 21.0%  

Cubist Pharmaceuticals (Cubist 

Pharmaceuticals, 2014) 

35.0% 

Questcor Pharmaceuticals 

(Questcor Pharmaceuticals, 2014) 

35.0% 

   Source: See the table above.  

 

Long term growth rates 

As previously described in the operationalization of theoretical constructs section, the 

long-term growth rate is usually estimated from which stage the analyzed company was oper-

ating in, i.e., in the expansion, decelerated or mature growth stage phase, at the time of the 
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M&A deal announcement. The historical revenue growth rates, retrieved from the financial 

statements, and the forecasted ones from external sources, presented in table 14, were used to 

estimate the terminal growth rates. Monsanto was the only company of the targets to be esti-

mated as mature in business cycle terms.  

As a rule of thumb, also described in the operationalization of theoretical constructs 

section, this translates to a value of approximately 3%. The deceleration phase was considered 

for Actelion, Bioverativ, Cubist and Questcor Pharmaceuticals. A terminal growth value of 5% 

was applied for these companies. Regarding Kite Pharma, the expansion phase was considered 

and a terminal growth rate value of 10%. The sensitivity analysis evaluated multiple terminal 

growth rates for each of the targets. 

 
Table 17. The terminal growth rates, which were applied in the base scenario in the DCF model, 
and the stage of the business cycle the targets were operating in at the time of the M&A deal an-
nouncements. The long-term, terminal, growth rate highly affects the enterprise value and errone-
ous assumptions may either over and underestimate the valuation results to a great extent. There 
are other methods to estimate the long-term growth rate of companies (Lindéus, 2021).    

Target Terminal growth rate 

Monsanto Mature, 3% 

Actelion Deceleration, 5% 

Kite Pharma Expansion, 10% 

Bioverativ Deceleration, 5% 

Cubist Pharmaceuticals Deceleration, 5% 

Questcor Pharmaceuticals Deceleration, 5% 
              Source: Lindéus (2021).  
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3.7 Research Design Limitations 

 

The research methodology used in this dissertation was of a quantitative nature with 

secondary data. Although the financial data, retrieved from various reliable sources, were 

considered precise and consistent, there were research design limitations with these used 

features. The largest limitations in the research design were linked to the assumptions, data 

and the data selection.  

Firstly, the assumptions and if they are realistic as well as reliable for the valuation 

is probably the largest limitation of the above-mentioned ones. In the DCF valuation the 

results are dependent on the assumptions to a great extent. As previously mentioned earlier 

in the methodology section, the long-term growth rate, WACC and the sales growth rate 

have a great impact on the enterprise value. However, there are other assumptions that also 

impact the enterprise value such as the NWC assumptions. Besides all these input param-

eters, acting as the assumptions in the modeling approach, we also have macroeconomical 

as well as systematic risks. Therefore, there are several factors that may contribute to a 

skewed valuation result, thus non-considering of certain assumptions is the greatest re-

search design limitation. Furthermore, unrealistic assumptions may thus contribute to fail-

ure with respect to reduced important financial metrics such as sales growth, profitability 

as well as market capitalization values.      

 Secondly, the selection of targets companies, which was initially based on contem-

porary pharmaceutical journalism, was based on certain criteria. The main exclusion factor 

was that the targets should have been public companies at the time of the M&A deal an-

nouncement. All the companies had been public companies for a long time before each of 

the M&A transaction and none of them had an IPO right before the transactions. Therefore, 

all kinds of generally considered failed M&A deals, with respect to reduction of 
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profitability, sales growth and/or market capitalization, were not considered in the research, 

which is a limitation because the context of understanding these other, excluded, companies 

and their impact were therefore abandoned. However, as previously described in this chap-

ter, it would have been difficult to find reliable financial data for the private companies in 

e.g., terms of annual reports and/or SEC filings, and this was the main reason why exclud-

ing these from the research. If any data would have been found, this information would 

certainly not have been as complex enough as for the public companies to use in the mod-

elling approaches, described in the data analysis section.  

Thirdly, top-notch financial data resources, such as Bloomberg Terminal, used by 

e.g., global, well-renown equity research firms and investment banks, which are considered 

to have better quality than free content, were not considered due to cost reasons. Thus, 

there was also a financial resource limitation in the data retrieval process and research. 

Therefore, to ensure the reliability, a wide range of free financial data resources were used 

and compared to each other, public SEC filings as well as annual reports. Due to the fact 

that the targets were no longer active on the stock exchanges and now operate under the 

acquirers as privately owned entities, not all of the financial sources had information related 

to the stock data at the time of the M&A deal announcements, which made the data retrieval 

process challenging. Furthermore, these top-notch financial data resources are also able to 

automatically select relevant comparable companies to targets used in the relative valua-

tion, which were manually selected in this research study. As previously mentioned in the 

literature review, the selection of comparable companies is a limitation of the relative val-

uation approach.    

Two other research design limitations, which were not related to the data collection 

as well as retrieval processes, were the software used to conduct the modelling and lack of 
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previous research on the topic. The modelling of the relative and DCF valuation was con-

ducted in Microsoft Excel. These models were designed entirely from scratch and may not 

be as sophisticated as ready-made commercial software. Although the designed Microsoft 

Excel models were based on well-renowned financial theory and its applications, this is a 

limitation of the research. However, the advantages of Microsoft Excel, such as cost-effi-

cient, flexibility and customization, were still considered over the disadvantages. Regard-

ing lack of previous research on the topic, as previously mentioned, this research combined 

and evaluated two modelling approaches, DCF and relative valuation, which have not been 

studied together in such an extensive manner with several realized M&A transactions in 

this industry during the last decade. Therefore, this was also a limitation to the research 

design.  

 

3.8 Conclusion 

 

In this chapter, methodological frameworks of the research were elaborated. The 

chapter started with an overview of the research problem and was followed by a section 

related to operationalization of theoretical concepts. The operationalization of theoretical 

constructs section evaluated the results from the literature review in chapter 2 and clarified 

the used M&A valuation models, including formulas, the DCF and relative valuation ap-

proach. In the research design section, the framework which is supposed to answer the 

research questions was elaborated. The research design acted as a blueprint of the research 

and the various essential research components such as analysis, measurements and collec-

tion. After the research design followed a section dedicated to population and data sample. 

Detailed facts and backgrounds of the initial targets were presented. The scope of research 

was then narrowed down, via several exclusion criteria, to the final population of targets. 
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Six targets were chosen to be included in the research, including Monsanto, Actelion, Kite 

Pharma, Bioverativ, Cubist and Questcor Pharmaceuticals, which were acquired by Bayer, 

Johnson & Johnson and Johnson, Gilead Sciences, Sanofi, Merck and Mallinckrodt. This 

section was followed by the data collection process. Data for the DCF and relative valua-

tion were here presented in a systematic manner. The data analysis section was then pre-

sented. Here, the tools used, and structure of the analyses were shown. Various assumptions 

in the modelling approaches were also included in this section. After the data analysis sec-

tion, the research design limitations within this chapter were presented. Limitations related 

to the data collection process, software and previous research on the topic were elaborated. 

In the next chapter, the results of the research and the answers to the research questions 

will be answered. The selected targets from this chapter will be evaluated in the same struc-

ture as presented in the data analysis section. Each of the three research questions will be 

presented in separate sections.  
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CHAPTER IV:  

RESULTS 

 

In this chapter, the results from the research will be evaluated. Each of the research 

questions from chapter one will be evaluated and answered in separate sections. As a re-

minder to the reader, each of the research questions will be stated at the beginning of the 

sections. Following the research questions, detailed findings will be presented with respect 

to figures and tables. Each of the targets will first be evaluated individually and then there 

will be a summary of the findings as well as a conclusion of the sections. In the summary 

of the findings section, concise answers to the research questions will be presented with 

the support from the three preceding research question sections.  

 

4.1 Research Question One 

The first research question was the following: 

How much do the results of different M&A valuation models differ from each other and 

should some of them not be recommended to be considered for M&A deals in the 

pharmaceutical industry? 

 

This section will evaluate the targets based on the initial results. For the DCF 

modeling approach, this means not including the sensitivity analysis, which will be 

presented in the second research question. For the relative valuation this means that the 

median should be considered as the initial result as it is the preferred method over the 

average. Furthermore, for the relative valuation approach, all the three scenarios, described 

previously in the methodology chapter, will be considered. Scenario one includes compa-

rable companies within the same sub-sector, scenario two, similar market capitalization 
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values and scenario three a mix of the two former scenarios. Each of the targets will be 

handled individually and will be summarized altogether in the end of the chapter.  

 

Monsanto 

In this section, the initial valuation results, both the relative valuation as well as the 

DCF approach, for Monsanto are presented. The realized price which Bayer paid for 

Monsanto was $63 billion and the share price was $128 per share. In figure 10, the results, 

including description of each scenario, from the relative valuation for Monsato are 

presented. Scenario two and three were within ten percent of the realized enterprise value 

when evaluating the EV/EBITDA multiple. From these two scenarios, the second one had 

the closest value of $66.5 billion. The second scenario evaluated companies with similar 

market capitalization values and were more accurate than the third scenario, which was a 

mix of similar market capitalization values and companies from the same sub-sector. The 

first scenario, which focused on companies within the same sub-sector only, generated re-

sults which were further away from the realized values. Regarding the EV/Sales and P/E 

multiples, the results from these were less accurate compared to the EV/EBITDA multiple.  

 

 
Figure 10. The initial, median, results for Monsanto from the relative valuation analysis. Green color indicates that the 
result is within ten percent of the actual, realized value. Scenario 1 includes comparable companies within the same 
sub-sector, scenario 2, similar market capitalization values and scenario 3 and mix of the two former scenarios. The 
enterprise value and share price were evaluated. 
Source: Lindéus (2021). 
  

 

The results retrieved from the initial DCF analysis are displayed in figure 11. Both 

the enterprise value and equity value per share were within 10% of the realized values at 
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the same date of the M&A transaction. The result retrieved from the EV/EBITDA multiple 

from scenario two in the relative valuation was slightlitly better, i.e. 5% vs. 6%, than the 

result for the enterprise value in the DCF analysis. However, due to the fact that they are 

in the same order of magnitude, these two results are comparable. Regarging the share 

price, equity value per share, the DCF analysis generated a more accurate result than the 

P/E multiple for all the three scenarios presented in figure 10.  

 

 
Figure 11. Results from the DCF analysis. Enterprise, equity value and equity value per share for 
Monsanto with the initial assumptions. 
Source: Lindéus (2021). 
  

 

Actelion 

In this section, the initial valuation results, both the relative valuation as well as the 

DCF approach, for Actelion are presented. The realized price, at the same date of the M&A 

transaction, which Johnson & Johnson paid for Actelion was $30 billion and the share price 

was $280 per share. In figure 12, the results, including description of each scenario, of the 

relative valuation for Actelion are presented. The first scenario, which focused on compa-

nies within the same sub-sector, together with the EV/Sales multiple, generated the most 

accurate result when comparing to the realized values. A value of $32.8 billion was re-

trieved, which is within 10% of the realized value of $30 billion. Regarding the 

EV/EBITDA and P/E multiples, the results from these were less accurate compared to the 

EV/Sales multiple with no results within ten percent of the realized values. When 

comparing to the Monsanto case and the relative valuation part, the EV/Sales multiple 
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performed less accurate than the EV/EBITDA multiple. Thus, there is no similarity 

between these two cases with respect to the most accure results. The P/E multiple generated 

no results within ten percent of the realized values for neither Monsanto nor Actelion and 

therefore this is consistent for the two cases. However, one P/E value together with the first 

scenario, generated a result of $311 per share, which was in the same order of magnitude 

and was 11% larger than the realized share price. Furthermore, all the results obtained from 

scenario one generated more accurate results than the rest of them. 

 

 
Figure 12. The initial, median, results for Actelion from the relative valuation analysis. Green color indicates that the 
result is within ten percent of the actual, realized value. Scenario 1 includes comparable companies within the same 
sub-sector, scenario 2, similar market capitalization values and scenario 3 and mix of the two former scenarios. The 
enterprise value and share price were evaluated. 
Source: Lindéus (2021). 
   

The DCF results for Actelion are displayed in figure 13. Similar to the Monsanto 

case, the most accurate result from the relative valuation was slightly more accurate than 

the one retrieved from the DCF modeling approach, although the conditions within the 

relative valuation differed in each of the cases. However, due to the fact that they are in the 

same order of magnitude, these two results are comparable. 

For both Monsanto and Actelion, the enterpise values, retrieved from the DCF, were within 

ten percent of the realized values. Regarging the share price, equity value per share, the 

first of the relative valuation scenarios, combined with the P/E multiple, generated a more 

accurate result than the DCF analysis, although they are in the same order of magnitude, 

i.e. 11% vs 12%.  
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Figure 13. Results from the DCF analysis. Enterprise, equity value and equity value per share for Actelion 
with the initial assumptions. 
Source: Lindéus (2021). 
  

Kite Pharma 

In this section, the initial valuation results, both the relative valuation as well as the 

DCF approach, for Kite Pharma are presented. In figure 14, the results, including 

description of each scenario, from the relative valuation, at the same date of the M&A 

transaction, for Kite Pharma are displayed. Due to the fact that Kite Pharma did not 

generate any earnings as well as income at the time of the M&A deal, the EV/EBITDA and 

P/E multiples were negative, which generated negative values with respect to the share 

price and enterprise values. However, the applicable multiple, EV/Sales, did not generate 

any results which were in proximity to the realized ones, in any of the scenarios. As 

previously described, the realized values for Kite Pharma were a deal price of $11.9 billion 

and a share price of $180. 

 

 
Figure 14. The initial, median, results for Kite Pharma from the relative valuation analysis. Scenario 1 includes com-
parable companies within the same sub-sector, scenario 2, similar market capitalization values and scenario 3 and mix 
of the two former scenarios. The enterprise value and share price were evaluated. 
Source: Lindéus (2021). 
   

Similar to the results from the relative valuation analysis, the DCF approach did not 

generate any reasonable values for Kite Pharma, which were in the same order of 



 
 

95 

magnitude as the realized values, although some of the assumptions were taken from 

experts in the field. The results from the DCF analysis are presented in figure 15. 

 

 
Figure 15. Results from the DCF analysis. Enterprise, equity value and equity value per share for Kite 
Pharma with the initial assumptions. 
Source: Lindéus (2021). 
    

Bioverativ 

In this section, the initial valuation results, both the relative valuation as well as the 

DCF approach, for Bioverativ are presented. The sum, at the same date of the M&A 

transaction, which Sanofi paid for Bioverativ was $11.6 billion and the share price was 

$105 per share. In figure 16, the results, including description of each scenario, from the 

relative valuation for Bioverativ are presented. At an enterprise value of $12.5 billion, 

scenario two was within ten percent of the realized value when evaluating the EV/Sales 

multiple. The rest of the eight combinations in the analysis, including the other multiples, 

were deviating up to 84% of the realized values. However, the result, that the EV/Sales 

multiple generated the closets value to the realized ones, is consistent with the Actelion 

analysis, although the scenario was not the same.  

 

 
Figure 16. The initial, median, results for Bioverativ from the relative valuation analysis. Green color indicates that the 
result is within ten percent of the actual, realized value. Scenario 1 includes comparable companies within the same 
sub-sector, scenario 2, similar market capitalization values and scenario 3 and mix of the two former scenarios. The 
enterprise value and share price were evaluated. 
Source: Lindéus (2021). 
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Similar to the results from the relative valuation analysis, except for one scenario 

combined with one of the multiples, the DCF approach did not generate any reasonable 

values for Bioverativ due to the fact that they differ between 39% to -47% from the realized 

values. The DCF analysis results for Bioverativ are presented in figure 17. These results 

are also similar to the Actelion and Kite Pharma analyses, which also did not generate any 

results which were within ten percent of the realized values.  

 

 
Figure 17. Results from the DCF analysis. Enterprise, equity value and equity value per share for 
Bioverativ with the initial assumptions. 
Source: Lindéus (2021). 
 

Cubist Pharmaceuticals 

In this section, the initial valuation results, both the relative valuation as well as the 

DCF approach, for Cubist Pharmaceuticals are presented. The sum, at the same date of the 

M&A transaction, which Merck paid for Cubist Pharmaceuticals was $8.4 billion and the 

share price was $102 per share. In figure 18, the results, including description of each 

scenario, from the relative valuation for Cubist Pharmacetucals are presented. At an 

enterprise value of $7.6 billion, scenario three was within ten percent of the realized value 

when evaluating the EV/Sales multiple. The rest of the eight combinations in the analysis, 

including the other multiples, were deviating up to 94% of the realized values. This is 

consistent with the results from the analyses of both Actelion as well as Bioverativ, 

alhtough the scenarios were not the same.  
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Figure 18. The initial, median, results for Cubist Pharmaceuticals from the relative valuation analysis. Green color 
indicates that the result is within ten percent of the actual, realized value. Scenario 1 includes comparable companies 
within the same sub-sector, scenario 2, similar market capitalization values and scenario 3 and mix of the two former 
scenarios. The enterprise value and share price were evaluated. 
Source: Lindéus (2021). 
 

Similar to Actelion, Kite Pharma and Bioverativ, the DCF valuation analysis for 

Cubist Pharmaceuticals did not generate any results which were within ten percent of the 

realized values. The DCF analysis results for Cubist Pharmaceuticals are presented in fig-

ure 19.   

 

 
Figure 19. Results from the DCF analysis. Enterprise, equity value and equity value per share for 
Cubist Pharmaceuticals with the initial assumptions. 
Source: Lindéus (2021). 
  

Questcor Pharmaceuticals 

In this section, the initial valuation results, both the relative valuation as well as the 

DCF approach, for Questcor Pharmaceuticals are presented. The realized price, at the same 

date of the M&A transaction, which Mallinckrodt paid for Questcor Pharmaceuticals was 

$5.6 billion and the share price was $86 per share. In figure 20, the results, including 

description of each scenario, of the relative valuation for Questcor Pharmaceuticals are 

presented. Three combinations of scenarios as well as multiples generated results which 

were within ten percent of the realized values. The most accurate result was retrieved from 

the P/E multiple, combined with the third scenario, followed by the P/E, combined with 
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the first scenario as well as the EV/Sales multiple combined with the third scenario. The 

rest of the six combinations in the analysis, including the other multiples, were deviating 

up to 84% of the realized values. The results are partly similar to the Actelion, Bioverativ 

and Cubist Pharmaceuticals cases, where the EV/Sales multiple all generated results which 

were within ten percent of the realized values. The combination of the EV/Sales multiple 

and scenario three was also seen in the Cubist Pharmaceutical case. However, the accurate 

results retrieved from the P/E multiples did not occur for any other case.  

 

 
Figure 20. The initial, median, results for Questcor Pharmaceuticals from the relative valuation analysis. Green color 
indicates that the result is within ten percent of the actual, realized value. Scenario 1 includes comparable companies 
within the same sub-sector, scenario 2, similar market capitalization values and scenario 3 and mix of the two former 
scenarios. The enterprise value and share price were evaluated. 
Source: Lindéus (2021). 

 

Similar to Actelion, Kite Pharma, Bioverativ and Cubist Pharmaceuticals, the DCF 

valuation analysis for Questcor Pharmaceuticals did not generate any results which were 

within ten percent of the realized values. The DCF analysis results for Questcor Pharma-

ceuticals are presented in figure 21.   

 

 
Figure 21. Results from the DCF analysis. Enterprise, equity value and equity value per share for Questcor 
Pharmaceuticals with the initial assumptions. 
Source: Lindéus (2021). 
   

 



 
 

99 

4.2 Research Question Two 

The second research question was the following: 

Considering pharmaceutical companies, how sensitive are the M&A valuation models to 

non-consideration or unrealistic assumptions of important assumptions? 

 

This section will evaluate the sensitivity analyses of the targets and thus evaluate 

the sensitivity of non-consideration of important assumptions. As previously described at 

the beginning of this chapter, each of the targets will be handled individually. As described 

in the methodology chapter, the sensitivity analyses will be based on the relative valuation 

and the DCF approach. Regarding the relative valuation, the analysis will be extended to 

include average values instead of only median ones, which were presented in the first 

research question. The DCF sensitivity analyses will consist of the impact of long-term 

growth rate and WACC, discount rate, on the enterprise value, market capitalization value 

as well as the share price. A sensitivity analysis related to the impact of different tax rates 

on the enterprise value, market capitalization value and the share price will also be 

included.  

 

Monsanto 

In this section, the sensitivity and extended analyses with different assumptions for 

the Monsanto case are presented. The extended relative valuation analysis, including a 

description of the scenarios, for Monsanto is presented in figure 22. Except for the 

EV/EBITDA multiple results for scenario two and three from the first research question, 

which were within ten percent of the realized values, two other results within this range 

were obtained in this extended analysis presented in figure 22. Both of these results were 

retrieved from the average type methodology, which was excluded in the first research 
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question. These results were both retreived from the thrid scenario and included both the 

EV/Sales as well as EV/EBITDA multiples. The EV/Sales multiple for scenario three did 

almost have an identical value as the EV/EBITDA value for scenario two, described in the 

previous research question, i.e. in real terms $66.9 vs $66.5 billion. 

 

 
Figure 22. All the results for Monsanto from the relative valuation analysis. Green color indicates that the result is 
within ten percent of the actual, realized value. Scenario 1 includes comparable companies within the same sub-sector, 
scenario 2, similar market capitalization values and scenario 3 and mix of the two former scenarios. The enterprise 
value and share price were evaluated. 
Source: Lindéus (2021). 
     

In figure 23, the results from the DCF sensitivity analysis with respect to the enter-

prise value for Monsanto are presented. Four scenarios with results within ten percent of 

the realized value of $63 billion were obtained. These were with long-term growth rates of 

two, three, four and five percent, combined with WACC of seven, eight and nine percent, 

in the same order. The most accurate result was with the assumptions of two percent long-

term growth rate together with a value of seven percent. This result of approximately $60.9 

billion deviated three percent from the realized enterprise value.  
 

 
Figure 23. Results from the DCF sensitivity analysis for Monsanto. The impact of the WACC, discount rate, and the 
long-term growth rate on the enterprise value is demonstrated. Green color indicates that the result is within ten per-
cent of the actual, realized value. The results are presented in $ million. 
Source: Lindéus (2021). 
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In figure 24, the market capitalization, equity, and share price values from the sen-

sitivity analysis are presented. Three share prices were within ten percent of the realized 

share price. These combinations were with long-term growth rates of three, four and five 

percent, together with WACC of seven, eight as well as nine percent. The most accurate 

result of these three combinations were the one with four percent long-term growth rate, 

combined with a WACC of eight percent. This combination resulted in a value of $127, 

which is less than one percent from the realized value of $128. 

 

 
Figure 24. Results from the DCF sensitivity analysis for Monsanto. The impact of the WACC, discount rate, and the 
long-term growth rate on the market capitalization value as well as share price is demonstrated. Green color indicates 
that the result is within ten percent of the actual, realized value. The results are presented in $ million for the market 
capitalization value and $ per share. The share price was obtained by dividing the market capitalization value by the 
number of shares. 
Source: Lindéus (2021). 
    

 

The third sensitivity analysis for Monsanto, with respect to the impact of different 

tax rates on the enterprise value, market capitalization values as well as share price, is pre-

sented in figure 25. Given the other initial assumptions presented in the methodology chap-

ter, the two tax rates of 35% and 40% generated enterprise values which were within ten 

percent of the realized value. Of these two results, a tax rate of 40% generated an enterprise 

value of approximately $62.4 billion, which is less than one percent of the realized value 
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of $63 billion. Regarding the share price, three values were within ten percent of the real-

ized value with the tax rates between 25%-35%. Of these three results, the one with a tax 

rate of 30% generated a share price of $127, which is less than one percent within the 

realized value of $128 per share, similar to the previous sensitivity analysis focusing on the 

long-term growth rate as well as WACC.     

 

 
Figure 25. The sensitivity analysis, from the DCF modelling, for Monsanto with respect to the impact of different tax 
rates on the enterprise value, market capitalization as well as share price. Green color indicates that the result is 
within ten percent of the actual, realized value. The results are presented in $ million for the enterprise value and mar-
ket capitalization. The share price is $ per share.  
Source: Lindéus (2021). 
 

Actelion 

In this section, the sensitivity and extended analyses with different assumptions for 

the Actelion case are presented. The results, including a description of the scenarios, from 

the extended relative valuation analysis are presented in figure 26. In addition to the initial 

relative valuation analysis presented in the first resarch question, figure 12, a result based 

on average values generated another result which was within ten percent of the realized 

enterprise value. The EV/Sales multiple, combined with the first scenario generated an 

enterprise value of $32.8 billion, which is nine percent higher than the realized value of 

$30 billion for Actelion. This combination, with multiple and scenario, is the same as the 

previous one obtained in the initial results from the first research question. Thus, both the 

median and average methodologies are consistent with each other. Other results, which was 

not within the ten percent range of the realized values, but in a similar order a magnitude, 

include the EV/EBITDA multiple combined with the first scenario and average 
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methodology as well as the P/E together, median, with scenario one, which was described 

earlier in the first research question.  

 

 
Figure 26. All the results for Actelion from the relative valuation analysis. Green color indicates that the result is 
within ten percent of the actual, realized value. Scenario 1 includes comparable companies within the same sub-sector, 
scenario 2, similar market capitalization values and scenario 3 and mix of the two former scenarios. The enterprise 
value and share price were evaluated. 
Source: Lindéus (2021). 

 

In figure 27, the results from the DCF sensitivity analysis for Actelion with respect 

to the enterprise value are presented. One scenario with a result within ten percent of the 

realized value of $30 billion were obtained. This combination was of long-term growth rate 

of five percent and a WACC of eight percent. The obtained result was $32 billion, which 

is approximately seven percent higher than the realized enterprise value previously de-

scribed. The combination of four percent long-term growth rate and a WACC of seven 

percent generated a value of $33 billion which is just above ten percent of the realized 

value.  

 

 
Figure 27. Results from the DCF sensitivity analysis for Actelion. The impact of the WACC, discount rate, and the 
long-term growth rate on the enterprise value is demonstrated. Green color indicates that the result is within ten per-
cent of the actual, realized value. The results are presented in $ million. 
Source: Lindéus (2021). 
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In figure 28 the market capitalization, equity, and share price values from the sen-

sitivity analysis for Actelion are presented. One share price was within ten percent of the 

realized share price of $128. This combination, five percent of long-term growth rate and 

a WACC of eight percent, was the same combination as described in the sensitivity analysis 

related to the enterprise value, in figure 27. This result of $303 per share was approximately 

eight percent higher than the realized value. Furthermore, the combination of a two percent 

long-term growth rate and a WACC of six percent generated a value of $251, which is just 

below ten percent of the realized share price.  
 

 
Figure 28. Results from the DCF sensitivity analysis for Actelion. The impact of the WACC, discount rate, and the 
long-term growth rate on the market capitalization value as well as share price is demonstrated. The results are pre-
sented in $ million for the market capitalization value and $ per share. The share price was obtained by dividing the 
market capitalization value by the number of shares. 
Source: Lindéus (2021). 

 

Regarding the tax rate sensitivity analysis for Actelion, three enterprise values and 

four share price values generated results which were within ten percent of the realized val-

ues. The three tax rates combination of 15%, 20% and 25% were the ones that generated 

the most accurate results for the enterprise value. Of these three results, the tax rate of 20% 

generated the most accurate result of approximately $30.5 billion, which is less than two 
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percent of the realized enterprise value of $30 billion. Regarding the share price, the same 

tax rates as for the enterprise values, including the 30% tax rate figure, generated results 

which were within ten percent of the realized share price. Of these four tax rates, a rate of 

25% generated the most accurate result of $273 per share, which is less than three percent 

of the realized value of $280. The results from the tax sensitivity analysis are displayed in 

figure 29.  

 

 
Figure 29. The sensitivity analysis, from the DCF modelling, for Actelion with respect to the impact of different tax 
rates on the enterprise value, market capitalization as well as share price. Green color indicates that the result is 
within ten percent of the actual, realized value. The results are presented in $ million for the enterprise value and mar-
ket capitalization. The share price is $ per share. 
Source: Lindéus (2021). 
  

Kite Pharma 

In this section, the sensitivity and extended analyses with different assumptions for 

the Kite Pharma case are presented. In figure 30, the relative valuation sensitivity analysis, 

including a description of the scenarios, for Kite Pharma is presented. Similar to the relative 

valuation analysis presented in the first research question, there were no results which were 

within ten percent of the realized enterprise and share price values. As previously 

described, the EV/EBITDA and P/E multiples were of a negative nature due to the fact that 

Kite Pharma did not have any earnings during the time of the M&A deal announcement.  
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Figure 30. All the results for Kite Pharma from the relative valuation analysis. Scenario 1 includes comparable compa-
nies within the same sub-sector, scenario 2, similar market capitalization values and scenario 3 and mix of the two for-
mer scenarios. The enterprise value and share price were evaluated. 
Source: Lindéus (2021). 
   
 

In figure 31, the results of the DCF sensitivity analysis, with respect to the impact 

of the long-term growth rate and WACC on the enterprise value, is presented for Kite 

Pharma. One of the results were within ten percent of the realized enterprise value of $11.9 

billion. This result had a combination of a five-percent long-term growth rate as well as a 

WACC of 13% and generated a result of approximately $12.2 billion, which is just above 

two percent higher than the realized value. The second most accurate combination of as-

sumptions in the sensitivity analysis included a long-term growth rate of six percent and a 

WACC of 13%. This combination generated an enterprise value of $13.9 billion, which is 

just below 17% of the realized value. 

 

 
Figure 31. Results from the DCF sensitivity analysis for Kite Pharma. The impact of the WACC, discount rate, and the 
long-term growth rate on the enterprise value is demonstrated. Green color indicates that the result is within ten per-
cent of the actual, realized value. The results are presented in $ million. 
Source: Lindéus (2021). 
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In figure 32, the market capitalization and share price values from the DCF sensi-

tivity analysis for Kite Pharma are presented. Two share price values were within ten per-

cent of the realized share price of $180. These combinations were long-term growth rates 

of five and six percent, combined with a WACC of 13% for both, which also generated the 

most accurate results in the previous sensitivity analysis representing the enterprise value, 

figure 31. These two results of $168 and $192 were almost identical with respect to the 

accuracy. The combination of a long-term growth rate of five percent, combined with a 

WACC of 13%, were deviating -6.5% of the realized share price value and the other one 

+6.6%.  

 

 
Figure 32. Results from the DCF sensitivity analysis, from the DCF modelling, for Kite Pharma. The impact of the 
WACC, discount rate, and the long-term growth rate on the market capitalization value as well as share price is 
demonstrated. Green color indicates that the result is within ten percent of the actual, realized value. The results are 
presented in $ million for the market capitalization value and $ per share. The share price was obtained by dividing the 
market capitalization value by the number of shares. 
Source: Lindéus (2021). 
  

In figure 33, the results related to the tax rate sensitivity analysis for Kite Pharma 

are presented. Similar to the results from the relative valuation sensitivity analysis in figure 

30, none of the combinations generated a result which was within ten percent of the realized 

values.  
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Figure 33. The sensitivity analysis for Kite Pharma with respect to the impact of different tax rates on the enterprise 
value, market capitalization as well as share price. The results are presented in $ million for the enterprise value and 
market capitalization. The share price is $ per share. 
Source: Lindéus (2021). 

 

Bioverativ 

In this section, the sensitivity and extended analyses with different assumptions for 

the Bioverativ case are presented. In figure 34, the relative valuation sensitivity analysis, 

including a description of the scenarios, for Bioverativ is presented. Similar to the relative 

valuation analysis presented in the first research question, there were one result which was 

within ten percenrage of the realized enterprise value and share price. As described in the 

first research question, the EV/Sales multiple, combined with the second scenario and the 

median type methodology generated an enterprise value of $12.5 billion, which deviates 

seven percent from the realized value of $11.6 billion.  

Adding the average type methodology did not add any results which were wihitn 

ten percent of the realized values. The combination from the average type methodology 

which generated the most accurate result was the EV/EBITDA multiple and scenario one. 

An enterprise value of $7.8 billion was retrieved, which is 33% less than the realized value.  

 

 
Figure 34. All the results for Bioverativ from the relative valuation analysis. Green color indicates that the result is 
within ten percent of the actual, realized value. Scenario 1 includes comparable companies within the same sub-sector, 
scenario 2, similar market capitalization values and scenario 3 and mix of the two former scenarios. The enterprise 
value and share price were evaluated. 
Source: Lindéus (2021). 
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In figure 35, the results of the DCF sensitivity analysis, with respect to the impact 

of the long-term growth rate and WACC on the enterprise value, is presented for Biovera-

tiv. Four combinations of different assumptions generated results which were within ten 

percent of the realized enterprise value of $11.6 billion. The result which was the most 

accurate of these four combinations was with the assumptions of a five-percent long-term 

growth rate, combined with a WACC of nine percent. This combination generated an en-

terprise value of approximately $12.2 billion, which is just below five percent from the 

realized value. The second most accurate result of approximately $11.0 billion has a similar 

deviation of just above five percent. This result was retrieved from a combination of a one 

percent long-term growth rate and a six percent WACC. The other two combinations which 

generated results within ten percent of the realized enterprise value were long-term growth 

rates of two and four percent, combined with WACC of seven as well as eight percent 

respectively.  
 

 
Figure 35. Results from the DCF sensitivity analysis for Bioverativ. The impact of the WACC, discount rate, and the 
long-term growth rate on the enterprise value is demonstrated. Green color indicates that the result is within ten per-
cent of the actual, realized value. The results are presented in $ million. 
Source: Lindéus (2021). 
  

In figure 36 the market capitalization, equity, and share price values from the DCF 

sensitivity analysis for Bioverativ are presented. Three share price values were within ten 

percent of the realized share price of $105. The most accurate combination, a long-term 

growth rate of three percent together with a WACC of six percent, generated a share price 

of $101, which is just deviating approximately three percent from the realized value. The 
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other two combinations, which resulted in values within ten percent of the realized values, 

were long-term growth rates of four and five percent, together with WACC of seven as 

well as eight percent respectively.  

 

 
Figure 36. Results from the DCF sensitivity analysis for Bioverativ. The impact of the WACC, discount rate, and the 
long-term growth rate on the market capitalization value as well as share price is demonstrated. Green color indicates 
that the result is within ten percent of the actual, realized value. The results are presented in $ million for the market 
capitalization value and $ per share. The share price was obtained by dividing the market capitalization value by the 
number of shares. 
Source: Lindéus (2021). 

 

Regarding the tax rate sensitivity analysis for Bioverativ, one enterprise value and 

two share price values generated results which were within ten percent of the realized val-

ues. The tax rate combination of 40% was the one that generated the most accurate result 

for the enterprise value, with a deviation of approximately nine percent. Regarding the 

share price, the two tax rates of 15% and 20% were within ten percent of the realized share 

price. Of these two tax rates, the tax rate of 15 % generated the most accurate result of 101$ 

per share, which deviates approximately four percent from the realized value of $105.  
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Figure 37. The sensitivity analysis, from the DCF modelling, for Bioverativ with respect to the impact of different tax 
rates on the enterprise value, market capitalization as well as share price. Green color indicates that the result is 
within ten percent of the actual, realized value. The results are presented in $ million for the enterprise value and mar-
ket capitalization. The share price is $ per share. 
Source: Lindéus (2021). 

 

Cubist Pharmaceuticals 

In this section, the sensitivity and extended analyses with different assumptions for 

the Cubist Pharmaceuticals case are presented. In figure 38, the relative valuation 

sensitivity analysis, including a description of the scenarios, for Cubist Pharmaceuticals is 

presented. Similar to the relative valuation analysis presented in the first research question, 

there were one result which was within ten percent of the realized enterprise. As described 

in the first research question, the EV/Sales multiple, combined with the third scenario and 

the median type methodology measuring generated an enterprise value of $7.6 billion, 

which deviates ten percent from the realized value of $8.4 billion. Adding the average type 

measuring methodology did not add any results which were within ten percent of the 

realized values. The combination from the average type measuring methodology which 

generated the most accurate result was the EV/Sales multiple and scenario three. An 

enterprise value of $10.3 billion was retrieved, which is 23% larger than the realized value.  

 

 
Figure 38. All the results for Cubist Pharmaceuticals from the relative valuation analysis. Green color indicates that 
the result is within ten percent of the actual, realized value. Scenario 1 includes comparable companies within the same 
sub-sector, scenario 2, similar market capitalization values and scenario 3 and mix of the two former scenarios. The 
enterprise value and share price were evaluated. 
Source: Lindéus (2021). 
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In figure 39, the results of the DCF sensitivity analysis, with respect to the impact 

of the long-term growth rate and WACC on the enterprise value, is presented for Cubist 

Pharmaceuticals. Four combinations of different assumptions generated results which were 

within ten percent of the realized enterprise value of $8.4 billion. The result which was the 

most accurate of these four combinations was with the assumptions of a three-percent long-

term growth rate, combined with a WACC of seven percent. This combination generated 

an enterprise value of approximately $8.3 billion, which is approximately one and a half 

percent from the realized value. The second most accurate result of approximately $8.5 

billion has a similar deviation of just below two percent. This result was retrieved from a 

combination of a two-percent long-term growth rate and a six percent WACC. The other 

two combinations which generated results within ten percent of the realized enterprise 

value were long-term growth rates of four and five percent, combined with WACC of eight 

as well as nine percent respectively.  

 

 
Figure 39. Results from the DCF sensitivity analysis for Cubist Pharmaceuticals. The impact of the WACC, discount 
rate, and the long-term growth rate on the enterprise value is demonstrated. Green color indicates that the result is 
within ten percent of the actual, realized value. The results are presented in $ million. 
Source: Lindéus (2021). 

 

In figure 40, the market capitalization, equity, and share price values from the DCF 

sensitivity analysis for Cubist Pharmaceuticals are presented. Three share price values were 

within ten percent of the realized share price of $102. The most accurate combination, a 

long-term growth rate of five percent together with a WACC of eight percent, generated a 
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share price of $101, which is just deviating approximately one percent from the realized 

value. The other two combinations, which resulted in values within ten percent of the real-

ized values, were long-term growth rates of three and four percent, together with WACC 

of six as well as seven percent respectively, where the latter one was the most accurate of 

them, deviating approximately two percent from the share price realized value.   

 

 
Figure 40. The sensitivity analysis for Cubist Pharmaceuticals with respect to the impact of different tax rates on the 
enterprise value, market capitalization as well as share price. Green color indicates that the result is within ten percent 
of the actual, realized value. The results are presented in $ million for the market capitalization value and $ per share. 
The share price was obtained by dividing the market capitalization value by the number of shares. 
Source: Lindéus (2021). 

 

The tax rate sensitivity analysis for Cubist Pharmaceuticals is presented in figure 

41. Similar to the results retrieved for Kite Pharma in figure 33, none of the tax-rate com-

binations generated a result which was within ten percent of the realized values. 
 

 
Figure 41. The sensitivity analysis, from the DCF modelling, for Cubist Pharmaceuticals with respect to the impact of 
different tax rates on the enterprise value, market capitalization as well as share price. The results are presented in $ 
million for the enterprise value and market capitalization. The share price is $ per share (Lindéus, 2021).    
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Questcor Pharmaceuticals 

In this section, the sensitivity and extended analyses with different assumptions for 

the Questcor Pharmaceuticals case are presented. In figure 42, the results for the relative 

valuation sensitivity analysis, including a description of the scenarios, for Questcor 

Pharmaceuticals are presented. Six results were within ten percent of the realized enterprise 

value of $5.6 billion as well as share price of $86. Three of these results were already 

emphasized in the first research question, figure 20, due to the fact that they were of a 

median methodology measuring type. Thus, the remaining three results were retrieved by 

using the average methodology. Of these three results, the P/E multiple combined with the 

first scenario generated a share price result of $86, which is identical of the realized value. 

The EV/Sales multiple, combined with the first scenario, generated an enterprise value of 

$5.4 billion, which deviates approximately three percent from the realized value. The P/E 

value, combined with the third scenario generated a share price of $78, which deviates 

approximately nine percent from the realized value. Thus, two of the results from the P/E 

value multiple, combined with the average type methodology generated results which were 

within ten percent of the realized share price.    

 

 
Figure 42. All the results for Questcor Pharmaceuticals from the relative valuation analysis. Green color indicates that 
the result is within ten percent of the actual, realized value. Scenario 1 includes comparable companies within the same 
sub-sector, scenario 2, similar market capitalization values and scenario 3 and mix of the two former scenarios. The 
enterprise value and share price were evaluated. 
Source: Lindéus (2021). 
  

 



 
 

115 

In figure 43, the results of the DCF sensitivity analysis, with respect to the impact 

of the long-term growth rate and WACC on the enterprise value, is presented for Questcor 

Pharmaceuticals. Three combinations of different assumptions generated results which 

were within ten percent of the realized enterprise value of $5.6 billion. The result which 

was the most accurate of these three combinations was with the assumptions of a zero-

percent long-term growth rate, combined with a WACC of 13%. This combination gener-

ated an enterprise value of approximately $5.6 billion, which is identical to the realized 

value.  

The second most accurate result was an enterprise value of approximately $5.9 bil-

lion, which deviates approximately six percent. This result was retrieved from a combina-

tion of a one percent long-term growth rate and a 13% WACC. The remaining combination 

which generated a result within ten percent of the realized enterprise value is a long-term 

growth rates of zero percent, combined with a WACC of 12%.  

 

 
Figure 43. Results from the DCF sensitivity analysis for Questcor Pharmaceuticals. The impact of the WACC, discount 
rate, and the long-term growth rate on the enterprise value is demonstrated. Green color indicates that the result is 
within ten percent of the actual, realized value. The results are presented in $ million. 
Source: Lindéus (2021). 
 

 

In figure 44, the market capitalization, equity, and share price values from the DCF 

sensitivity analysis for Questcor Pharmaceuticals are presented. None of the combinations 

generated a result which was within ten percent of the realized values. Compared to the 

same results for the same sensitivity analysis for the other targets, this outcome deviates. 
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The most accurate result in this sensitivity analysis is a combination of a zero-percent 

growth rate together with a WACC of 13%. This combination generated a share price of 

$109, which deviates approximately 27% from the realized share price value.  

 

 
Figure 44. Results from the DCF sensitivity analysis for Questcor Pharmaceuticals. The impact of the WACC, discount 
rate, and the long-term growth rate on the market capitalization value as well as share price is demonstrated. The re-
sults are presented in $ million for the market capitalization value and $ per share. The share price was obtained by 
dividing the market capitalization value by the number of shares. 
Source: Lindéus (2021). 

 

The tax rate sensitivity analysis for Questcor Pharmaceuticals is presented in figure 

45. Similar to the results retrieved for Kite Pharma in figure 33, and Cubist Pharmaceuticals 

in figure 41 none of the tax-rate combinations generated a result which was within ten 

percent of the realized values. 

 

 
Figure 45. The sensitivity analysis, from the DCF modelling, for Questcor Pharmaceuticals with respect to the impact 
of different tax rates on the enterprise value, market capitalization as well as share price. Green color indicates that 
the result is within ten percent of the actual, realized value. The results are presented in $ million for the enterprise 
value and market capitalization. The share price is $ per share. 
Source: Lindéus (2021). 
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4.3 Research Question Three  

 

The third research question was the following: 

Considering public pharmaceutical companies that were involved in realized 

M&A transactions during the last decade, may M&A valuation models have 

contributed to reduction of profitability, sales growth and/or market 

capitalization? 

 

This research question relates to if the M&A valuation models overvalued the 

targets. As described in the introduction chapter, there might be several reasons why 

reduction of profitability, sales growth and/or market capitalization occur after an M&A 

deal. Overvaluation by the models is one of the main reasons. In order to determine the 

frequency of the overvaluation in this study, the results from research question one and 

two, figure 10 to 45, will be evaluated from a quantitative perspective. In other words, to 

what extent is overvaluation of the targets present in this study. Overvaluation and 

undervaluation are defined as above or below the realized enterprise as well as share price 

values. 

In table 18, the number of overvalued and undervalued cases as well as results, 

which occurred in the first research question, are presented. In the relative valuation part 

of the table, there are nine results for each of the targets, three dedicated to each of the 

multiples, EV/Sales, EV/EBITDA and P/E. Regarding the results for the DCF valuation, 

there are two results for each of the targets, one for the enterpirse value and one for the 

share price. The results for the multiples based on earnings, i.e. EV/EBITDA and P/E were 

excluded for Kite Pharma in the relative valuation part of the table. The reason is that Kite 

Pharma did not have any earnings prior the M&A deal announcement. Thus, it has three 



 
 

118 

relative valuation results in the table, instead of nine. After summarising the results on the 

last row in the table, the total results show that the relative valuation tends to undervalue 

the targets (79%), meanwhile the DCF methodology tends to overvalue them (67%).  

 
Table 18. The number of undervalued as well as overvalued cases, including percentages, obtained in the 

first research question. Both of the selected M&A valuation models are highlighted for each of the targets. Overvalua-
tion and undervaluation are defined as above or below the realized values.  

 Relative valuation DCF 
Target Undervalued Overvalued Undervalued Overvalued 
Monsanto 7 (78%) 2 (22%) 1 (50%) 1 (50%) 
Actelion 7 (78%) 2 (22%) 0 (0%) 2 (100%) 
Kite Pharma 3 (100%) 0 (0%) 0 (0%) 2 (100%) 
Bioverativ 8 (89%) 1 (11%) 1 (50%) 1 (50%) 
Cubist 
Pharmaceuticals 

8 (89%) 1 (11%) 2 (100%) 0 (0%) 

Questcor 
Pharmaceuticals 

5 (56%) 4 (44%) 0 (0%) 2 (100%) 

Total 38 (79%) 10 (21%) 4 (33%) 8 (67%) 
      Source: Lindéus (2021). 

 

In table 19, the number of overvalued and undervalued cases and results, including 

percentages, which occurred in the second research question are presented. The relative 

valuation sensitivity analysis had 18 results for each of the targets, which is twice as many 

as in research question one, due to the fact that also the average methodology measurement 

was considered here. Regarding the DCF sensitivity analysis, there were 84 results for each 

of the targets. 36 of these results were related to the impact of the long-term growth rate 

and WACC on the enterprise value. Another 36 of results were related to the impact of the 

long-term growth rate and WACC on the share price. The remaining 12 results were related 

to the impact of the tax rate on the enterprise value and share price. As previously 

mentioned, the market capitalization values were not considered and evaluated as results, 
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due to the fact that the share prices used them by dividing with the number of shares, thus 

including them would generate duplicate results.  

As described in table 18, the results for the multiples based on earnings, i.e. 

EV/EBITDA and P/E were excluded for Kite Pharma in the relative valuation part of the 

table. The reason is that Kite Pharma did not have any earnings prior the M&A deal 

announcement. Thus, it has six relative valuation results in the table, instead of 18. 

Furthermore, six of the results were not applicable for Kite Pharma in the DCF sensitivity 

analysis, thus 78 of out 84 results were applicable here for this target. Similarly to the 

results obtained in the first research question, the relative valuation methodology tend to 

generate undervalued results with a total of 69 undervalued (72%) versus 27 overvalued 

ones (28%). Thus, both of the research questions are consistent with each other. Regarding 

the DCF approach, the sensitivity analyses showed more undervalued results than 

overvalued ones, 276 (55%) vs 222 (45%). This is not consistent with the first research 

question, where the overvalued results were overrepresented.  

 
Table 19. The number of undervalued as well as overvalued cases, including percentages, obtained in the 

second research question. Both of the selected M&A valuation models are highlighted for each of the targets. Overval-
uation and undervaluation are defined as above or below the realized values.   

 Relative valuation DCF 
Target Undervalued Overvalued Undervalued Overvalued 
Monsanto 13 (72%) 5 (28%) 66 (79%) 18 (21%) 
Actelion 13 (72%) 5 (28%) 66 (79%) 18 (21%) 
Kite Pharma 6 (100%) 0 (0%) 7 (9%) 71 (91%) 
Bioverativ 14 (78%) 4 (22%) 65 (77%) 19 (23%) 
Cubist 
Pharmaceuticals 

13 (72%) 5 (28%) 72 (86%) 12 (14%) 

Questcor 
Pharmaceuticals 

10 (56%) 8 (44%) 0 (0%) 84 (100%) 

Total 69 (72%) 27 (28%) 276 (55%) 222 (45%) 
      Source: Lindéus (2021). 
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In table 20, the number of overvalued and undervalued cases and results, including 

percentages, which occurred in both of the first as well as the second research question 

combined are presented. The summarized results for the two methodologies, with each of 

the six targets combined, seen in the total row, indicate that both of the valuation 

methodologies, relative valuation and DCF, tend to generate undervalued results with 74% 

and 55% of the cases respectively.  

 
Table 20. The number of undervalued as well as overvalued cases, including percentages, obtained in both of 

the first and the second research questions combined. Both of the selected M&A valuation models are highlighted for 
each of the targets. Overvaluation and undervaluation are defined as above or below the realized values.  

 Relative valuation DCF 
Target Undervalued Overvalued Undervalued Overvalued 
Monsanto 20 (74%) 7 (26%) 67 (78%) 19 (22%) 
Actelion 20 (74%) 7 (26%) 66 (77%) 20 (23%) 
Kite Pharma 9 (100%) 0 (0%) 7 (9%) 73 (91%) 
Bioverativ 22 (81%) 5 (19%) 66 (77%) 20 (23%) 
Cubist 
Pharmaceuticals 21 (78%) 6 (22%) 74 (86%) 12 (14%) 
Questcor 
Pharmaceuticals 15 (56%) 12 (44%) 0 (0%) 86 (100%) 
Total 107 (74%) 37 (26%) 280 (55%) 230 (45%) 

      Source: Lindéus (2021). 

 

4.4 Summary of Findings 

 

In this section, a summary of the findings from the three research questions will be 

presented. Each of the research questions will be handled one after another. Furthermore, 

since this section is a summary, the research questions will be answered in a more concise 

as well as holistic manner.  
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Regarding research question one, the relative valuation approach generated more 

accurate results than the DCF methodology. For all the targets, the relative valuation ap-

proach was more accurate. However, it is important to have in mind that the valuation 

depends much on many limitations as well as assumptions and erroneous ones may have a 

great impact on the results. The multiples, which generated the most accurate results, within 

the relative valuation approach were different for the targets in this study. The EV/Sales 

multiple generated the most accurate results for Actelion, Bioverativ and Cubist Pharma-

ceuticals with values that deviated nine, seven and ten percent from the realized values. 

Furthermore, Questcor Pharmaceuticals also had an accurate result of the EV/Sales multi-

ple of an eight-percent deviation from the realized enterprise value, although its P/E mul-

tiple performed slightly better with a deviation of seven percent.  

Regarding Monsanto, the EV/EBITDA multiple generated the most accurate result 

with a deviation of five percent, which was the most accurate one for all of the targets in 

this research question. Kite Pharma did not generate any relative valuation results, which 

were within ten percent of the realized values, but was more accurate than the DCF ap-

proach. The DCF methodology only generated reasonable results for Monsanto and 

Actelion, which enterprise values deviated approximately six as well as ten percent from 

the realized values respectively. For the other targets, none of the results were within a 

reasonable range from the realized values. Based on the findings from this study, the DCF 

approach should preferably be used for larger public pharmaceutical companies with sim-

ilar sizes to Actelion as well as Monsanto with enterprise values of $30 billion and above. 

It should not be recommended for smaller ones such as Questcor Pharmaceuticals, Cubist 

Pharmaceuticals, Bioverativ and Kite Pharma.  

The relative valuation approach, in particular the EV/Sales multiple, consistently 

generated accurate results for four out of six of the targets. Another finding is that the 



 
 

122 

selection type of the comparable companies seems to be dependent on what kind of sub-

sector within the pharmaceutical industry, e.g. Monsanto, which is within the agricultural 

biotechnology sector, generated best results when the comparable companies were based 

on market capitalization values only, meanwhile Actelion, which mainly operates in the 

pulmonary arterial hypertension sector, had the most accurate results when selecting com-

panies within the same sub-sector despite the size.  

Regarding research question two, which included the sensitivity analyses for the 

targets, more accurate results with respect to the realized values were obtained when ad-

justing some of the assumptions and considering other than the initial ones. As previously 

described both in the literature review and methodology chapter, the median methodology 

measuring type is preferred when conducting relative valuation in general. In this study, 

there were several results within ten percent of the realized values, using the average meth-

odology measuring type. Some of the targets also generated more accurate results than 

when using the median. As an example, Actelion had an enterprise value which deviated 

six percent when using the EV/Sales multiple and the average type measuring methodol-

ogy, compared to nine percent using the median. For Questcor Pharmaceuticals, two results 

were more accurate than all the other ones, retrieved in the first research question, when 

using the average. The first and most accurate of these two results was a share price value, 

which generated an exact match with zero percent deviation when using the P/E multiple. 

The second result was an enterprise value deviating three percent from the realized value, 

when using the EV/Sales. Another prominent result, using the average type measuring 

methodology, was for Monsanto when the EV/Sales multiple generated an enterprise value 

deviating six percent from the realized value, which is similar to the most accurate result 

retrieved in the first research question of five percent deviation.  
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Regarding the DCF modeling approach, some of the combinations in the sensitivity 

analyses generated more accurate results for all the targets than the initial ones obtained in 

the first research question. Furthermore, several results, in one or more of the three sensi-

tivity analyses, for each of the targets were within ten percent of the realized values. There-

fore, various combinations of assumptions for the different targets generated more realistic 

results than the initial ones retrieved from the first research question, indicating the im-

portance of the assumptions in the DCF modeling approach.  

Thus, the M&A valuation models are sensitive to non-consideration of certain as-

sumptions, such as excluding the averages in relative valuation, which, based on the liter-

ature review, is considered to be a recommendation in industry as well as academia, and 

considering other assumptions in the DCF modeling approach. When comparing the two 

M&A valuation models, the DCF seems to be more sensitive than the relative valuation 

approach, which is logical due to the fact that the DCF valuation is mostly built on intrinsic 

assumptions and not benchmarked to external companies as the relative valuation is. These 

findings answer the second research question that non-considering of important assump-

tions affects the valuation results of both the relative as well as DCF modeling approaches.  

Regarding research question three, which was a combination of the two first re-

search questions from a quantitative perspective, thus the results from figure 10 to 45, both 

of the M&A valuation models tend to generate undervalued results for the targets, when 

comparing to the realized values. The relative valuation had 107 (74%) undervalued results 

in total from the research, compared to 37 (26%) overvalued ones. For the DCF, the number 

of undervalued results were 280 (55%), compared to 230 (45%). Thus, when combining 

both of the M&A valuation models together, 387 obtained results (59%) were undervalued 

in this research study, compared to 267 (41%).  
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Based on the findings in the third research question, overvaluation occurs by both 

of the models with various assumptions. It is therefore possible that the valuation models 

may have contributed to reduction of profitability and market capitalization for the acquir-

ing companies as it is one of the main reasons why M&A deals do not go as expected. 

However, since the total frequency of overvaluation from this study is approximately 41%, 

it is therefore more likely that a target is not overvalued. When comparing the two models, 

the frequency of overvaluation for the relative valuation methodology is approximately 

26% vs 45% for the DCF modeling approach. Therefore, the DCF methodology would 

have contributed to reduction of profitability and market capitalization for the acquiring 

companies to a greater extent than the relative valuation approach. However, it is important 

to keep in mind that some of the assumptions such as WACC, sales growth, tax-rate and 

the long-term growth rate have a great impact on the valuation results. Therefore, unreal-

istic assumptions may give an erroneous view of the cases and the frequency of over- and 

undervaluation in the study.  

These findings thus answer the research question, if some or all the M&A valuation 

models have contributed to reduction of profitability, sales growth and/or market capitali-

zation values to public pharmaceutical companies that were involved in realized M&A 

transactions during the last decade. 

 

4.5 Conclusion 

 

In this chapter, the results from the research were presented. Three research ques-

tions were individually evaluated. The first research question was related to how much the 

results of different M&A valuation models differ from each other and if some of them 

should not be recommended for M&A deals in the pharmaceutical industry. The second 
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research question was related to how sensitive the M&A valuation models are to non-con-

sideration of certain assumptions such as WACC, sales growth rate, tax-rate and the long-

term growth rate, which all have a great impact on the enterprise value. The third and last 

research question was related to if some or all the M&A valuation models have contributed 

to reduction of profitability, sales growth and/or market capitalization values to public 

pharmaceutical companies that were involved in realized M&A transactions during the last 

decade.  

For the two first research questions, each of the targets were handled individually, 

meanwhile the third research question were enlightened in a more general manner. The 

three research questions were then followed by a summary of findings section. In the next 

chapter, a discussion of the results of the research will be elaborated. The results from the 

three research questions will be discussed and the separate findings from each of the targets 

will be further evaluated.  
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CHAPTER V:  

DISCUSSION 

 

5.1 Discussion of Results 

 

In this chapter, the discussion of the results, presented in the previous chapter, will 

be presented and evaluated in a detailed manner. As a reminder to the reader, each of the 

research questions will be stated at the beginning of the sections, similar to the results 

chapter. The research questions will be handled one after another and the findings for each 

of the targets will be evaluated separately, combined with discussions from a more general 

as well as holistic perspective.   

 

5.2 Discussion of Research Question One 

The first research question was the following: 

How much do the results of different M&A valuation models differ from each other and 

should some of them not be recommended to be used for M&A deals in the 

pharmaceutical industry? 

 

In the first research question, the relative valuation generated more accurate results 

than the DCF approach. All the results for each of the targets will be discussed individually 

below.  
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Monsanto 

The relative valuation generated the best results for the EV/EBITDA multiple to-

gether with the second scenario, followed by the third one. For Monsanto, which operates 

within the agricultural biotechnology sub-sector, this indicates that benchmarking compa-

nies with similar sized market capitalization values is more important than only comparing 

to companies in the same industry regardless their sizes. It is reasonable that the 

EV/EBITDA multiple generated more accurate results than the other multiples, since it was 

also one of the conclusions retrieved from the literature review and previous research. The 

results from the DCF analysis are also reasonable, since they are in the same order of mag-

nitude as the most accurate relative valuation results, indicating that the initial assumptions 

made, such as sales growth, WACC, long-term growth rate, NWC and tax-rate, were rea-

sonable.   

 

Actelion 

The most accurate result within the relative valuation approach was when the first 

scenario and the EV/Sales multiple were combined. This indicates that having comparable 

companies within the same sub-sector is more important than same sized ones as well as 

the combination of the two. Thus, companies operating in the pulmonary arterial hyperten-

sion sub-sector within the pharmaceutical industry seem to be more dependent on having 

the comparable companies industrywise when conducing a relative valuation than compa-

nies in the agricultural biotechnology sector, where Monsanto operates. This is reasonable 

due to the fact that companies in some sub-sectors may have different capital structures 

and are thus more dependent on other factors such as R&D, which may affect e.g., the 

earnings.  
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The fact that the EV/Sales multiple performed better than the other ones is not con-

sistent with the previous research described in the literature review, where the EV/EBITDA 

was considered be the most accurate one. The second most accurate result was when the 

first scenario and P/E multiple were combined. This further strengthens the fact that com-

panies in the pulmonary arterial hypertension sub-sector should be compared to companies 

in the same sub-industry. Regarding the DCF approach, both the enterprise value as well 

as share price were in the same order of magnitude as the two best results retrieved from 

the relative valuation, indicating that the initial assumptions were reasonable.  

 

Kite Pharma 

In the relative valuation analysis, the results for both of the EV/EBITDA as well as 

P/E multiples were not applicable for Kite Pharma. This is reasonable due to the fact that 

Kite Pharma did not have any earnings yet at the time of the M&A deal. Both of the 

applicable methodologies, the EV/Sales multiple within the relative valuation and the DCF 

approach, did not generate any reasonable results, indicating either that the assumptions 

were not appropriate or that the models do not fit a company profile like Kite Pharma. None 

of the selection scenarios for comparable companies in the relative valuation generated any 

reasonable results, indicating that the model itself was not appropriate rather than issues 

with some of the selections, in contrast to the previously discussed companies, Monsanto 

and Actelion. Regarding the assumptions in the DCF approach, the most important assump-

tions: growth rate, WACC and tax-rate were retrieved from reliable sources such as equity 

research from well-renowned institutions and SEC filings.  

The long-term growth rate, which is one of the most critical assumptions, was as-

sumed to be ten percent. This is reasonable due to the fact that Kite Pharma, as a company, 
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was in the expansion phase in the business cycle at the time of the M&A deal announce-

ment. This further suggests that the DCF approach is not appropriate for company profiles 

such as Kite Pharma.  

 

Bioverativ 

The initial relative valuation results for Bioverativ generated the most accurate re-

sults when the second selection scenario was combined with the EV/Sales multiple. No 

other results within the initial relative valuation were in the same order of magnitude with 

respect to the accuracy. This further confirms that the EV/Sales multiple is more accurate 

than previously, based on the findings from the literature study, thought as we have also 

had this finding for both Actelion and Kite Pharma. Furthermore, the second selection sce-

nario of comparable companies generated the most accurate result, which indicates that the 

sub-sector of rare diseases, in which Bioverativ operates, seems to be less sensitive to only 

having comparable companies within the sub-sector and more prone to have similar market 

capitalization values. This phenomenon was also observed for Monsanto. Regarding the 

DCF approach, neither the enterprise value nor the share price generated reasonable results 

with respect to the realized values, indicating that the assumptions could have been erro-

neous to some extent.  

However, as also previously mentioned when discussing the results for Kite 

Pharma, the assumptions used were based on reliable sources such as equity research from 

well-renowned institutions and SEC filings. The long-term growth rate was set to be five 

percent, i.e., the company was assumed to be in the deceleration phase. Assuming a higher 

long-term growth rate would have generated a larger enterprise value, which was already 

far above the realized value in the modeling approach and assuming a lower one would not 

be realistic as well since the research-intensive rare disease sub-sector is not a mature one.  
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Cubist Pharmaceuticals 

The initial relative valuation results for Cubist Pharmaceuticals further strengthens 

the fact that, within this study, the EV/Sales multiple is more accurate than the other mul-

tiples since the most accurate results contained this multiple, combined with the third sce-

nario. The third selection scenario of comparable companies, which consists of companies 

in the same sub-sector and companies with similar market capitalization values, has previ-

ously not been seen generating the most accurate results.  

This result indicates that conducting relative valuation of a company within the sub-

sector of antibiotics is more suitable when mixing the comparable companies from the 

same sub-sector together with companies having similar market capitalization values. Re-

garding the DCF approach, neither the enterprise value nor the share price generated rea-

sonable results. Similar to the previously mentioned companies, reliable sources such as 

equity research from well-renowned institutions and SEC filings were taken into consider-

ation when making the assumptions and these are highly unlikely to be erroneous.  

Unlike the case for Bioverativ, assuming a higher long-term growth rate would have 

generated a more accurate enterprise value in the valuation since the initial results were 

highly undervalued. However, from a realistic perspective, this is highly unlikely due to 

the fact that the company itself was founded in 1992, thus is it not reasonable to assume 

that the company would have been in the expansion phase at the time of the M&A deal 

announcement. It is not realistic to assume that the antibiotics resistance business to be 

mature as well since it is an increasing as well as emerging problem worldwide. Thus, the 

deceleration phase and a long-term growth rate of five percent are reasonable assumptions 

for Cubist Pharmaceuticals.  
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Questcor Pharmaceuticals 

The most accurate result from the relative valuation part was the P/E multiple, com-

bined with the third scenario, followed by the P/E value together with the first scenario and 

the EV/Sales multiple, combined with the third scenario. All these three results have almost 

identical accuracy with respect to the realized values. This further strengthens that the 

EV/Sales multiple is a reliable multiple to use when conducting relative valuations. Similar 

to the case for Kite Pharma, Bioverativ and Cubist Pharmaceuticals, the initial DCF results 

did not generate reasonable results with respect to the realized values.  

Assuming a higher long-term growth rate than five percent, deceleration, would not 

have made the results more accurate since the initial results were highly overvalued, similar 

to the Bioverativ case. However, it may be more realistic to assume that Questcor Pharma-

ceuticals operated in a mature state of the business cycle at the time of the M&A announce-

ment, since the Achtar gel, its most popular product at this time, had been on the market 

for decades. This fact would have made the DCF results more accurate with respect to the 

enterprise values as well as share price. The other assumptions were retrieved from equity 

research as well as SEC filings and are considered to be more rigid than the long-term 

growth rate.      

 

5.3 Discussion of Research Question Two 

The second research question was the following: 

Considering pharmaceutical companies, how sensitive are the M&A valuation models to 

non-consideration of important assumptions? 

 

In the sensitivity analyses, various assumptions with respect to WACC, long-term 

growth rate and tax-rate were made. Having correct assumptions are critical in order to 
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conduct a, somewhat, accurate valuation. When discussing, the results from the first 

research question, the limitation of an erroneous long-term growth rate was addressed. An-

other limitation is that the discount rates for the companies are constantly changing in prac-

tice as well as reality. The standard DCF modelling approach does not take this flexibility 

into account since it assumes a constant capital structure. Below, results from the sensitivity 

analyses will be discussed individually for each of the targets.  

 

Monsanto 

Extending the relative valuation to include averages when measuring the results, 

instead of only using the median, generated two more accurate results which were in the 

same order of magnitude as the ones retrieved in the first research question. These multiples 

were both EV/EBITDA and EV/Sales, where the latter was not considered to be accurate 

in the first research question. Although not being considered the standard practice as pre-

viously mentioned, these findings further strengthens that the EV/Sales multiple should be 

used when conducting relative valuation, along with that measuring the results using the 

averages should be considered as well.  

Regarding the DCF valuation sensitivity analyses, several enterprise values as well 

as share prices within ten percent of the realized values were obtained when evaluating the 

impact of the WACC and the long-term growth rate, indicating the importance of some-

what accurate assumptions. A long-term growth rate of two percent, combined with a 

WACC of seven percent generated an enterprise values which deviated three percent from 

the realized value. This indicates that this combination of the two assumptions would be 

more appropriate to use than the ones made in the first research question such as a mature 

growth rate of three percent. The second sensitivity analysis, representing the impact on 
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the share price, had another combination, which generated the most accurate result, of the 

two assumptions than the recently described one.  

One reason why these combinations from the two sensitivity analyses differed may 

be due to the fact that the same number of shares as before the M&A announcement, i.e., 

the market capitalization value divided with the price, was used in the calculations. Fur-

thermore, the total debt was assumed to be the same as in the one retrieved in the latest 

SEC filing prior the M&A announcement, which may differ in reality. Regarding the tax 

rate, a tax-rate of 40%, which is five percent more than in the first research question, gen-

erated the most accurate enterprise value. This tax-rate may be reasonable if the future 

politics related to the corporate climate would have been assumed to be harsher. The share 

price, which generated the most accurate result, was different than the one for the enterprise 

value and may be due to the same reasons as previously described.  

 

Actelion 

In the relative valuation sensitivity analysis for Actelion, using the averages gener-

ated a more accurate result than the one obtained in the first research question. This com-

bination was the same as previously, the EV/Sales multiple, combined with the first sce-

nario. Once more, this further strengthens the fact that the EV/Sales multiple and averages 

should be considered when conducting relative valuation, along with that the selection of 

comparable companies should be customized depending on which sub-sector the target 

company operates within. Regarding the DCF analysis, the most accurate result for both of 

the enterprise value and as share price contained a WACC of eight percent as well as a 

long-term growth rate of five percent, which was almost identical to the initial assumptions 

made in the first research question.  
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No other combinations of long-term growth rates or WACC generated results which 

were within then percent of the realized values, indicating that these assumptions are rea-

sonable and that Actelion is sensitive to other assumptions in a negative way. However, 

since these sensitivity analyses ranged between a WACC between six to eleven percent 

and a long-term growth rate between zero to five percent, there might have been other 

theoretical combinations which would generate, somewhat, accurate results. Since both of 

these sensitivity analyses included long-term growth rates between zero to five percent and 

WACC between six to eleven, there is a theoretical possibility that some other combina-

tions of these input variables outside these ranges would have generated even more accu-

rate results.  

However, from a realistic perspective other combination are unlikely to be realistic, 

e.g., a long-term growth rate of more than five percent is unlikely for a company with an 

enterprise value as large as $30 billion USD. Regarding the tax-rate sensitivity analysis, a 

tax rate of 20% generated the most accurate enterprise value and 25% for the share price. 

The differences may be due to the reasons which were already discussed in the Monsanto 

case. However, a tax rate of 20% and less is most likely to be the most realistic scenario 

for Actelion, especially since Switzerland, where Actelion was registered at the time of the 

M&A deal announcement, is known to be a country with low corporate taxes. The results 

indicate that both of the enterprise and share price values are highly sensitive to different 

tax rates.   

 

Kite Pharma 

As previously mentioned in the result chapter of the second research question for 

Kite Pharma, none of the relative valuation combinations generated any accurate results, 
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although only the EV/Sales multiple could be applied in this case due to no earnings. Alt-

hough the comparable companies were carefully selected and divided into three groups, 

there could be other companies to include as well, which hypothetically could generate 

more accurate results for the applicable EV/Sales multiple. However, the financial metrics 

for Kite Pharma were highly volatile at the time of the M&A deal, which makes the valu-

ation process more difficult overall. Regarding the DCF sensitivity analyses, one combi-

nation generated a result which were within ten percent of the realized enterprise value and 

two for the share price.  

These combinations were a long-term growth rate of five percent and a WACC of 

13% for both of the analyses and also a long-term growth rate of six percent for the share 

price, combined with the same WACC as previously mentioned. Regarding that the most 

accurate combinations of assumptions from these two analyses differed; the reasons may 

be the same ones as already being discussed for both Monsanto as well as Actelion. How-

ever, due to the fact that Kite Pharma at the time of the M&A deal did not have any earnings 

and rather low sales, it is not reasonable to assume a long-term growth rate which corre-

sponds to one within the deceleration phase. An expansion phase long-term growth rate, 

which was assumed in the initial analysis in the first research question, is the most reason-

able assumption in this case. The tax-rate sensitivity analysis did not generate any reason-

able results, which is due to the fact that the initial assumptions generated highly deviating 

results from the beginning and these different tax-rates were applied to the initial assump-

tions.  

 

Bioverativ 

The relative valuation sensitivity analysis for Bioverativ did not contribute with 

further accurate results within ten percent of the realized values, when taking the averages 
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into consideration. This was also the case for Kite Pharma, as previously discussed. One 

of the reasons why may be that the rare diseases sub-sector is rather volatile with respect 

to the sales as well as earnings, thus the outliers have more impact on the average than on 

the median. In the DCF sensitivity analyses, four combinations were within ten percent of 

the realized enterprise value and three for the share price. Regarding that the most accurate 

combinations these two analyses differed, the reasons may be the same ones as already 

being discussed for both Monsanto, Actelion and Kite Pharma. The most accurate results 

for the enterprise value had a five-percent long-term growth rate and nine percent WACC, 

meanwhile for the share price, this combination was three as well as six percent. Out of 

these two combinations, the one for the enterprise value is the most reasonable, which is 

similar to the initial assumption in the first research question. The reason why is that Bio-

verativ is company specializing in rare diseases, which is not a mature business, rather a 

growing one, thus a long-term growth rate of three percent is unreasonable.  

Regarding the tax-rate sensitivity analysis, a tax rate of 40% generated the most 

accurate enterprise value and 15% for the share price. Another accurate result for the share 

price had a tax-rate of 20%. The differences may be due to the reasons which were already 

discussed in the Monsanto, Actelion cases and Kite Pharma cases. A likely as well as rea-

sonable tax-rate would be in the same order of magnitude as the initial one in the first 

research question, i.e., 21%, due to the fact that there was a new political administration in 

the USA at the time being. To summarize, all the sensitivity analyses indicate that the var-

ious assumptions have a great impact on the valuation results.   

 

Cubist Pharmaceuticals 

The relative valuation sensitivity analysis for Cubist Pharmaceuticals did not con-

tribute with further accurate results within ten percent of the realized values, when taking 
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the averages into consideration. This was also the case for Kite Pharma and Bioverativ. 

One of the reasons why may be that the counter antibiotics resistance sub-sector, which is 

a research intensive one, is rather volatile with respect to the sales as well as earnings, thus 

the outliers have more impact on the average than on the median.  

In the DCF sensitivity analyses, the most accurate combination of assumptions for the en-

terprise value was a long-term growth rate of three percent, combined with a WACC of 

seven percent. For the share price this combination was a five-percent long-term growth 

rate and a WACC of eight percent.  

The most realistic assumption of these two combinations is the latter one, due to 

the fact that the counter antibiotics resistance sub-sector is not a mature one, since antibiotic 

resistance is a growing problem in the modern world era, thus the business opportunities 

will most likely further expand. Furthermore, a WACC of seven percent is far away from 

the one which was retrieved from reliable sources as presented in the methodology chapter, 

thus eight percent is more reasonable in this case. Regarding that the most accurate com-

binations these two analyses differed, the reason may be the same ones as already being 

discussed for both Monsanto, Actelion, Kite Pharma and Bioverativ. The tax-rate sensitiv-

ity analysis did not generate any reasonable results, which is due to the fact that the initial 

assumptions generated highly deviating results from the beginning and these different tax-

rates were applied to the initial assumptions. This phenomenon was also observed for Kite 

Pharma. As previously discussed for the other targets, all the sensitivity analyses indicate 

that the various assumptions have a great impact on the valuation results.   
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Questcor Pharmaceuticals 

The relative valuation sensitivity analysis, using the averages contributed with more 

accurate results for both the EV/Sales as well as the P/E multiples than in the initial analy-

sis. The averages for the P/E multiple, combined with the first scenario generated an iden-

tical share price as the realized one, followed by the average of the EV/Sales multiple to-

gether with the same scenario, which also showed an accurate result. A reason why the 

accuracy was so prominent in this case may be that this sub-sector is a more stable one 

with respect to the sales as well as earnings, which generates better conditions for conduct-

ing a relative valuation analysis.  

Regarding the DCF analyses, only the one which showed the impact on the enter-

prise value generated accurate results within ten percent of the realized value. The most 

accurate combination was the one with a long-term growth rate of zero percent, combined 

with a WACC of 13%. Assuming a long-term growth rate of zero percent is not realistic, 

due to the fact that it is unlikely that an acquirer wants to buy a company with no long-term 

growth prospects. In the initial analysis, from the first research question, a long-term 

growth rate of five percent was assumed and when discussing the results from first research 

question, it was argued that perhaps this figure could be revised to a mature one, i.e., three 

percent, since the most popular product, Achtar, had been on the market for several decades 

at the time of the M&A deal announcement. Regarding that the most accurate combinations 

from these two analyses differed, the reason may be the same ones as already being dis-

cussed for both Monsanto, Actelion, Kite Pharma, Bioverativ and Cubist Pharmaceuticals. 

The tax-rate sensitivity analysis did not generate any reasonable results, which is due to the 

fact that the initial assumptions generated highly deviating results from the beginning and 

these different tax-rates were applied to the initial assumptions. This phenomenon was also 
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observed for Kite Pharma and Cubist Pharmaceuticals. As was also observed for the other 

targets, the various assumptions in the analyses had a great impact on the valuation results.   

 

5.4 Discussion of Research Question Three 

The third research question was the following: 

Considering public pharmaceutical companies that were involved in realized 

M&A transactions during the last decade, may M&A valuation models have contributed 

to reduction of profitability, sales growth and/or market capitalization? 

 

The relative valuation had 107 undervalued results in total from the research, com-

pared to 37 overvalued ones. For the DCF, the number of undervalued results were 280, 

compared to 230 overvalues ones. Thus, when combining both of the M&A valuation mod-

els together, 387 obtained results were undervalued in this research study, compared to 

267. Based on the findings in the third research question, overvaluation occurs by both of 

the models with various assumptions. It is therefore possible that the valuation models may 

have contributed to reduction of profitability and market capitalization for the acquiring 

companies as it is one of the main reasons why M&A deals do not go as expected.  

However, since the total frequency of overvaluation from this study is approxi-

mately 41%, it is therefore more likely that the targets were not overvalued by valuation 

models in the M&A processes of these companies. When comparing the two models, the 

frequency of overvaluation for the relative valuation methodology is approximately 26% 

vs 45% for the DCF modeling approach. Therefore, the DCF methodology would have 

contributed to reduction of profitability and market capitalization for the acquiring compa-

nies to a greater extent than the relative valuation approach. Furthermore, in the first re-

search question where the initial assumptions were made, eight out of twelve results were 
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overvalued and some of the smaller companies with respect to enterprise value were highly 

overvalued, indicating that the DCF methodology is more suitable to the rather larger com-

panies such as Monsanto. However, as previously mentioned in the discussion section of 

research question one, some of the assumptions may have been chosen differently such as 

assuming a mature long-term growth rate for Questcor Pharmaceuticals, but it is highly 

unlikely that this adjustment would have generated an undervalued result, since the initial 

results were highly overvalued. In gerneral terms, based on the results retrieved in the third 

research question, it may not be concluded that the M&A valuation models were a major 

contributor to reduction of profitablity, sales growth and/or market capitalization to the 

public pharmaceutical companies present in the study. 
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CHAPTER VI:  

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS 

 

6.1 Summary 

 

The purpose of this research was to evaluate the applicability of M&A valuation 

models in the pharmaceutical and biotechnology industry. A quantitative study with 

secondary data, using two modelling approaches, DCF and relative valuation, was 

conducted. After a comprehensive, rigid introduction chapter, where necessary theory such 

as M&A in general, including processes, legal frameworks and its role in the 

pharmaceutical industry, was highlighted, an extensive literature study was presented. The 

choice of the two modelling approaches was the result of  this literature study, which also 

included several other different modeling approaches, e.g. real options as well as risk- and 

probability adjusted DCF models. In this literature study, both academic and industry 

perspectives were enlightened. After a detailed selection process of target companies with 

various sampling criteria, the two chosen modelling approaches were then applied on six 

public target companies from widely known M&A deals in the pharmaceutical and 

biotechnology industry during the last decade. 

 The target companies were Monsanto, Actelion, Kite Pharma, Bioverativ, Cubist 

Pharmaceuticals and Questcor Pharmaceuticals, which were acquired by Bayer, Johnson 

& Johnson, Gilead Sciences, Sanofi, Merck and Mallinckrodt respectively. These deals 

have been widely known to not have been as successful as anticipated with respect to sales 

growth, market capitalization, profitability as well as other important financial metrics. 
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Three research questions, related to differences between the models, sensitivity of 

assumptions and if the models contributed to reduction of important financial metrics such 

as sales growth, profitability as well as market capitalization, were answered in the study. 

The relative valuation approach generated more accurate and close results to the realized 

enterprise value as well as share price than the DCF model. Within the relative valuation, 

the EV/Sales multiple was the most accurate as well as closest to the realized values than 

the other applied multiples: EV/EBITDA and P/E. Furthermore, the optimal selection of 

comparable companies varied depending on in which sub-sector, the target operated within. 

The DCF model was much more sensitive to non-consideration of important assumptions 

than the relative modelling approach, which was a likely fact since the DCF approach is an 

intrinsic one. When adjusting various assumptions when applying the DCF model, some 

of the targets generated almost identical results as the realized values. As seen in table 20, 

which is a summary of all the results from the first and second research question, i.e. figure 

10 to 45, both of the models tend to generate more undervalued results than overvalued 

ones, where the relative valuation generated undervalued results to a greater extent when 

comparing the two approaches. This finding mostly indicate that the valuation modelling 

itself and its assumptions were not a major contributor to reduction of important financial 

metrics after realization of the M&A deals. However, although choosing the assumptions 

as realistically as possible, it is still important to keep in mind that the various assumptions, 

such as sales growth, WACC, tax-rate and long-term growth rate, made in this study have 

a great impact on the valuation results. Therefore, other assumptions could have generated 

a different outcome than the results from this study.  
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6.2 Implications 

 

The implications obtained in this study, which some of them were already mentioned 

in the discussion chapter, are several and they may both help professionals in industry as 

well as in academics, dealing the with the pharmaceutical sector, to select proper modeling 

approaches in their research. Four major implications, which has not been addressed 

together in previous research, were obtained. Firstly, the relative valuation seems to be 

more accurate than the DCF approach. Secondly, the EV/Sales multiple seems to be more 

accurate, with respect to e.g. the enterprise values as well as share price, than the 

EV/EBITDA one in the relative valuation modeling approach. Thirdly, using averages 

should not be banned in the research metholology when conducting relative valuation, in 

some of the cases in this study the averages generated more accurate results than the 

medians did. Fourthly, the DCF valuation approach is more accurate for companies with 

larger enterprise as well as market capitalization values and depending on the sizes of the 

targets companies which are going to be valued, the modeling approaches should be 

carefully considered, especially for companies with no current earnings at the time of the 

data retrieval. A major reason for that larger companies tend to be valued more accurately 

with the DCF methodology than the smaller ones, is that DCF does not incooperate risks 

and uncertanities in the modeling approach. A larger company, especially in the 

pharmaceutical industry, is generally more stable with respect to earnings and successful 

projects as a result of more internal resources and a larger portfolio of products, than a 

smaller one. The risks and uncertainties are therefore much lower for a larger company 

than a smaller one, thus the DCF approach works better in this context. Another major 

reason is that a fixed investment rate is assumed in the DCF approach. This is more 

beneficial for the larger companies since they e.g. have a more steady growth rate, 
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compared to the smaller ones, where the growth rate fluctuates to a greather extent, which 

makes the future investments harder to predict.  

Overall, these findings will be helpful to professionals conducting valuations of 

public pharmaceutical companies and provide complementary guidelines to the already 

existing knowledge in the field, in order to facilitate to a more accurate valuation practice 

as well as decrease the outcomes which contribute to reduction of important financial 

metrics such as sales growth, profitability and/or market capitalization values.     

 

6.3 Recommendations for Future Research 

 

Although this study is unique in a sense that it combines the DCF and relative 

valuation modelling approach to several companies at the same time, further research is 

needed to fully understand the applicability of M&A valuation in the pharmaceutical and 

biotechnology industry. In this study, six targets were evaluated, studied and analyzed. This 

selection should preferably be extended to a larger one, perhaps 20 targets or more, in order 

to draw further conclusions about the modeling approaches. Although reliable data sources 

were used in this study, a next step, in order to draw even more accurate conclusions, would 

be to use top notch data sources such as Bloomberg Terminal, where e.g. comparable 

companies are automatically presented by various algorithms, which was also mentioned 

in the research design limiation section, methodology chapter, section 3.8. Another 

recommendation for future research is to not only limit the study to widely known failed 

M&A deals in the pharmaceutical industry, but also successfully considered ones as well.  

Thus, more data would be obtained and perhaps new patterns which were not seen in 

this study would also be seen. There might thus be more M&A deals that could be 

considered as failed from a valuation perspective, due to deviations. In this study, two 
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modeling approaches, the relative valuation as well as the DCF approach, were considered. 

A suggestion, although not being considered to be optimal in the literature study, would be 

to consider other valuation models such as the relative options approach and the risk 

adjusted NPV model, including success probability rates, which were also decribed in the 

literature review. Another suggestion for future research would also be to extend the 

sensitivity analyses even further, since valuation models, notably the DCF approach, are 

very sensitive to the various assumptions made in them. 

 

6.4 Conclusion 

 

The purpose of this research was to evaluate the applicability of M&A valuation 

models in the pharmaceutical and biotechnology industry. In chapter one, we demonstrated 

a comprehensive introduction to the reader, which gradually built up to a research problem 

as well as three research questions. Here we saw that a better understanding of M&A val-

uation in the pharmaceutical industry is evident, especially since the M&A deals tend to 

increase in the sector, meanwhile factors such as regulation are getting more complex, 

which in turn indirectly affects the companies’ valuation. The literature study, chapter two, 

concluded that, after evaluating several valuation models from multiple scholars, the two 

valuation approaches DCF and relative valuation were the most appropriate ones to use in 

the study for the pharmaceutical industry. Other valuation models were e.g., considered by 

different authors to be more complex and not user-friendly. The literature study included 

approaches as well as studies from both academia and from industry, in order to evaluate 

the subject from a holistic approach. In the methodology chapter, a section dedicated to 

operationalization of theoretical constructs was firstly demonstrated. Here, the DCF and 

relative valuation were detailed explained with necessary theoretical concepts, including 
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formulas, for the research design. Then, a sample of six targets, large representative public 

pharmaceutical companies which were acquired during the last decade, were chosen based 

on an extensive analysis of fifteen well-known M&A deals with several exclusion factors. 

The research was designed with a quantitative approach and secondary data, based on the 

six targets and the DCF as well as relative valuation models with Microsoft Excel as the 

modeling tool. The limitations in the research design were mainly focused on the assump-

tions chosen and the data collection process itself.  

In the results chapter we answered three research questions. Regarding the first research 

question, which was previously stated, “How much do the results of different M&A 

valuation models differ from each other and should some of them not be recommended to 

be used for M&A deals in the pharmaceutical industry? “, we have proven that the rela-

tive valuation approach tend to be more accurate and closer to the realized values, after 

acquisition, than the DCF approach. This result was obtained for all the scenarios made. 

However, the differences between the approaches are smaller for larger companies, with 

respect to the enterprise as well as market capitalization values. A reasonable conclusion 

for this is that the DCF model does not incorporate risks and uncertainities in its 

modeling approach, simultaneously as the investment rate is assumed to be fixed. Risk in 

this context may be anything or any situation that could affect the result of the valuation, 

e.g. an incident that could decrease the future cash flow. As previously mentioned in the 

literature review, there are risk-adjusted valuation approaches, which incorporate 

probability distributions of situations related to risk that may be objectively known. Both 

these characteristics are more advantageous for larger companies. Within the relative 

valuation, the EV/Sales multiple was the most accurate as well as closest to the realized 

values than the other applied multiples: EV/EBITDA and P/E. Taking the extensive 

literature study, chapter two, into consideration, we can conclude that this finding is a 
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unique contribution to the usage of M&A valuation models within the pharmaceutical 

industry, as the EV/Sales multiple is generally not considered to be one of the most 

prominent ones to use. Furthermore, the optimal selection of comparable companies tend 

to highly vary depending on in which sub-sector the target operated within. We may 

therefore conclude that there was not any consistency when selecting the comparable 

companies within the pharmaceutical industry. In order to conduct a fair relative 

valuation, we may thus conclude it is necessary to include different selections of the 

comparable companies and more than one scenario based on various criteria such as 

market capitalization, enterprise value as well as industry sub-sector.    

Concluding the second research question, which was previously stated:  

“Considering pharmaceutical companies, how sensitive are the M&A valuation models to 

non-consideration of important assumptions?”, the DCF model was much more sensitive 

to non-consideration of certain assumptions than the relative modelling approach, which is 

a reasonable finding since the DCF approach is the intrinsic valuation method. When 

adjusting various assumptions in the DCF model, some of the targets generated almost 

identical results as the realized values. Based on this, we have proven that the DCF 

approach is extremely sensitive to the various assumptions made in the modeling. Thus, as 

previously mentioned, we can conclude that unrealistic and/or erroneous assumptions have 

a great impact on the valuation results.    

  Regarding the third research question, which was previously stated:  

“Considering public pharmaceutical companies that were involved in realized M&A 

transactions during the last decade, may M&A valuation models have contributed to 

reduction of profitability, sales growth and/or market capitalization?”, both of the two 

modeling approaches tend to generate undervalued results with respect to the realized 

values, thus it cannot be concluded that these M&A valuation models themselves were a 
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major contributor to reduction of sales growth, profitability as well as market capitalization 

values. However, when comparing the two models, the DCF approach tend to generate 

more overvalued results than the relative valuation. Here, it is important to have in mind 

that the third research question was a result of the first and the second research questions 

combined. Thus, although chosen carefully, any unrealistic assumption made in one and/or 

both of these questions may also impact the results in the third research question. The fact 

and nature that DCF uses assumptions in the modeling approach may also be the reason 

why the frequency of overvaluation was higher than the relative valuation in the study. It 

is using intrinsic parameters, in contrast to the relative valuation which incorporates 

external data from its competitors, which reflects the reality as well as market in a more 

realistic way. 

In the discussion chapter, all the results from the three research questions were 

evaluated as well as discussed. A major conclusion from this chapter is that, although the 

DCF approach generated almost identical results as the realized values for many of the 

targets, the assumptions generating these outcome may necessarily not be the most reason-

able ones. This further strengthens the conclusion that the DCF modeling approach is ex-

tremely sensitive to the assumptions made in the modeling and it is important to choose 

them carefully. This can be mainly explained by the fact that the DCF model considers the 

intrinsic values such as revenues, costs, CAPEX, WACC, perpetual growth rate, NWC, 

which impacts the enterprise value with different sensitivities. 

Final concluding remarks from this study is that, depending on the target that should 

be valued, the choices of both modeling approaches as well as the assumptions highly 

affects the valuation outcomes. Although some scholars argue that valuation is more art 

than science, it is possible to obtain accurate and fair valuation results from the 

conventional frameworks, DCF and relative valuation, especially if reasonable 



 
 

149 

assumptions are carefully made as well as considered. This is why in most cases when 

valuation is done, especially before M&A transactions, different scenarios are evaluated: 

worst case, base case and best case, and in each time using min max values or tunnel values. 

As also mentioned in the suggestions for future research section, a suggestion to extend 

this research would be to test other models as well as extend the samples to more targets 

and include larger sensitivity analyses with a larger variety of assumptions. One of the 

possibilities to reduce the potential risks of valuations on the seller’s or acquirer’s side is 

to do the P95 or Monte Carlo simulations with a guarantee from experts doing such 

projections. In such case, the modellor will do the projections with at least 95% of 

probability which and will finacially gurantee for this which puts you in more confortable 

situation. However, most of such advisors do not take huge risks on large M&A deals, 

mostly due to the probability to face reputational risk in case of wrong valuation, and if 

they do such assumptions, they will most likely add a caption of responsibility and make 

many disclaimers to their valuations or assumptions. This is very often the case with 

advisory companies such as the Big 4. 
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APPENDIX A   

 

In this appendix, financial data used in the DCF models are displayed. For each 

company a consolidated income, balance sheet and cash flow statement are presented. For 

Kite Pharma, forecasted earnings from a SEC filing are also demonstrated in this appendix.  

 

Monsanto 

The data below are represented in millions.  
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Source: Monsanto Company (2016).  
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Actelion 

The data below are represented in thousands. If there are two sections of data, the 

rightmost column, which represent the whole Actelion organization including subsidiaries, 

was taken into consideration in the modelling approach.    
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Source: Actelion Ltd. (2017).  
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Kite Pharma 

The data below are represented in thousands.  
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Source: Kite Pharma Inc. (2017).  
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Forecasted Kite pharma financial data between 2017-2021 

 

 

Source: Kite Pharma Inc. (2017).  

 

Bioverativ 

The data below are represented in millions.  
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Source: Bioverativ Inc. (2018).  
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Cubist Pharmaceuticals 

The data below are represented in thousands.  

 

 

 



 
 

179 

 

 

Source: Cubist Pharmaceuticals. (2014).  
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Questcor Pharmaceuticals 

The data below are represented in thousands.  
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Source: Questcor Pharmaceuticals. (2014).  
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APPENDIX B   

 

In this appendix, the Excel calculations from where the results were retrieved are 

presented for each of the targets. First the relative valuation will be demonstrated, followed 

by the DCF approach. All calculations were performed by Lindéus (2021).   
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Kite Pharma 

Relative valuation 

 



 
 

189 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

190 

DCF 

 

 

 



 
 

191 

Bioverativ 
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Cubist Pharmaceuticals 

Relative valuation 
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Questcor Pharmaceuticals 

Relative valuation 
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