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Executive Summary 

Changes in factors such as income distributions, population demographics, and 

epidemiological trends gives rise to unique market opportunities, by shifting demand into new 

therapeutic areas. However, decreasing R&D productivity causes industry experts to argue 

that the pharmaceutical industry must reinvent it self, in order to capitalize on these emerging 

opportunities. This motivates present thesis to explore future trends of the pharmaceutical 

R&D process. 

The thesis initially investigates the current R&D productivity ‘crisis’ and, by defining input as 

total industry R&D expenditure and output as approved New Molecular Entities by the Food 

and Drug Administration, a sevenfold decrease in R&D productivity from 1970-2008 is 

identified, which is driven primarily from a vast increase in cost related to late-stage drug 

failures. 

Hereafter, the analysis proceed to an analysis of five selected pharmaceutical companies; 

Pfizer, GlaxoSmithKline, Daiichi Sankyo, Bristol-Myers Squibb and Sanofi-aventis, to 

identify current R&D trends. The analysis establishes that the traditional blockbuster product 

centric strategy makes companies vulnerable to generic competition, due to the over-reliance 

on sales generated by only a few products. On this foundation the contours of the future seem 

to be therapeutic diversification into the market for biologics. Furthermore, the analysis finds 

evidence that a shift from the traditional blockbuster product centric strategy to a more 

personalized drug development is apparent. 

The thesis proceeds to an examination of future trends, and finds that alterations of the 

present organizational configurations are essential, in order to create a more effective R&D 

process, however, these alterations are influenced by a long time horizon. Three main areas of 

alterations were identified: enhanced focus on niche markets, change from the traditional top-

down management approach, and an increased importance and utilization of external 

scientific affairs. Especially external scientific affairs is found to be of great significance to 

the evolvement of personalized medicine, and therefore, an in-depth analysis examines how 

these affairs will materialize in the future. Gaining access to the patient data to identify 

biomarkers, is identified as the primary driver of the personalization of medications, however, 

this must be incorporated in the conventional pharmaceutical research via the utilization of 

supporting technologies. Acknowledging that these supporting technologies, to a large extend 

are discovered and developed external to most pharmaceutical companies, the thesis forecast 

an increase in collaboration between pharmaceutical companies and external partners. Based 
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on this analysis, the thesis provides a series of recommendations on the generation of 

successful partnerships, how to ensure quality and safety in medicine development in 

partnerships, and the thesis recommend a new R&D process that possess advantages for 

developing personalized medicine. The thesis concludes by stating that the transition towards, 

and development of, personalized medicine is extremely complex, hence, pharmaceutical 

companies are advised to ‘take it easy’ by employing a logical incremental implementation 

plan, by gradually changing visions, strategy and the R&D process towards discovering and 

developing personalized medicine. 
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1.0 PART ONE: Introduction 

 

1.1 Introduction to Part One 

Substances and remedies to treat acute illnesses and improve healthcare have been used for 

centuries. Initially, in times without significant academic advances, plants extracts were used 

as herbal medicines, based simply on trial-and-error observations. Especially, the Asian and 

South American civilizations were frontrunners in this period that lasted until 1900 and is 

known as the ‘age of botanicals’. Later, advances in chemistry and human biology led to the 

initial patenting and launch of the first authentic drugs (e.g. quinine, digitalis) in the late 

1800s. Hereafter, in the first half of the 1900s, vaccines and antibiotics were the focus of 

development, partially driven by the two world wars (Datamonitor, 2007a).  

Pioneering advances in biotechnology (appendix A: Terminology) came in the early 1950s 

along with advances in the understanding of disease etiology (appendix A: Terminology) in 

the following years. Inspired by the significant academic advances, drug discovers and 

developers moved towards using disease models and medicinal chemistry in the 1970s and 

1980s. Disease models and medicinal chemistry allowed companies to use rational target 

selection and as a result R&D productivity was relatively high, since it allowed companies to 

‘pick low hanging fruit’ (Datamonitor, 2007a). 

In the late 1980s and early 1990s more advanced technologies evolved, including 

combinatorial chemistry and molecular biology (appendix A: Terminology), driving the 

transformation of drug discovery, by making it possible to identify molecular targets that 

could then be better characterized to determine their role in disease etiology, and then be 

targeted. These advances formed the basis for the majority of current drug discovery 

programs. However, some of these ‘high-throughput’ technologies drove greater 

industrialization of drug discovery, introducing ‘brute force’ or ‘blockbuster’ approach, where 

quantity was prioritized over quality (Datamonitor, 2007a). 

During the 1990s, significant investments in the ‘omics’ industries, e.g. genomics and 

proteomics, led to the identification of a wide variety of disease targets. Together with the 

blockbuster approach to drug discovery, these advances did not however yield the expected 

increase in drug commercialization. Consequently, the paradigm of personalized medicine 

evolved, involving an assessment of the genetic and environmental profiles, such as gender, 
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age, diet, medicinal compliance and toxin exposure of patient groups to personalize medical 

treatment. Thus, an era of greater level of personalization via the creation of targeted therapies 

emerges in the late 1990s, as a competing rationale to drive pharmaceutical Research and 

Development (R&D). 

1.1.1 The Pharmaceutical Industry at a Glance 

Since the earliest botanical therapeutic discoveries to the latest discoveries in omics-

technologies, the market for pharmaceuticals has experienced many revolutionary changes. In 

the earliest centuries, medicine men and witchdoctors led the scientific advances, however, in 

modern times it is primarily driven by innovations in the pharmaceutical industry. With a 

strict commercial agenda, pharmaceutical companies discover, develop, manufacture and 

market drugs in different therapeutic areas, and the global market for pharmaceuticals is 

projected to reach a staggering $775-785 billion in sales in 2009, according to IMS Health 

(www.imshealth.com). That emphasizes the demand for effective medicines and with an 

annual growth rate between 5-6% globally, the demand seems to continue to grow. However, 

a variety of factors such as changes in income distribution, population demographics, and 

epidemiological trends transform the market for pharmaceuticals, by shifting demand into 

different therapeutic areas. 

To summarize just a few; the global population reached 6.5 billion in 2006 with around 477 

million (7.3%) being over 65 years old. Moreover, the Organization for Economical Co-

operation and Development (OECD) estimates that the global population will reach 7.6 

billion by 2020, with 719 million (9.4%) above 65 years old (www.oecd.org). This shift in 

demographics sparks a vast increase in demand for pharmaceuticals, not only because the 

total population is growing, but also because the older segment, that typically consumes the 

most medicines per capita, is expanding. 

This trend is reinforced by scientific advances through either linear accumulations of new 

knowledge as proposed by Karl Popper or by periodic scientific revolutions, so called 

paradigm shifts proposed by Thomas Kuhn. Nevertheless, the scientific advances in the past 

decades have increased the demand for long-term medications by converting some previously 

terminal diseases into chronic conditions (in industrialized countries). For example, the World 

Health Organization (WHO) reports that the number of deaths from hearth attack has declined 

by more than 50% since the 1960s in the Western World. In addition, the American Cancer 

Society reports that the 5-year survival rates for US patients with leukaemia, melanoma, 

breast cancer, lung cancer, and prostate cancer has increased by 13% from 53% in the mid 
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1980s to 66% in 2008 (www.cancer.org). Moreover, the US Centre for Disease Control and 

Prevention estimates that around 70% of all bacterial infections in US hospitals are resistant 

to at least one antibiotics commonly used as treatment, which calls for the development of 

innovative and improved antibiotics (www.cdc.gov). 

Economic development has caused a dramatic expansion of global infrastructure, thus 

mutations of existing virus and new pathogens (appendix A: Terminology), such as SARS, 

H5N1 (avian flu virus) and H1N1 (influenza virus A) are no longer local threats, but spreads 

across nations and continents in a matter of days or weeks. Even though these pathogens have 

only caused limited human casualties to date, urbanization and greater mobility has increased 

the threat of global pandemics, boosting the needs for effective pharmaceuticals. 

Such external factors, shifting demand into new therapeutic areas, influence the 

competitiveness of the pharmaceutical companies catering the market. Moreover, additional 

factors such as government interference greatly influence the competitiveness of 

pharmaceutical companies. E.g. the Drug Price Competition and Patent Term Restoration Act, 

informally known as the Hatch-Waxman Act, an United States federal law from 1984, 

providing first-mover generic drug manufactures (appendix A: Terminology) a market 

exclusivity for 180 days, was effectively cancelled out by former President Bush’s 

inauguration of the Medicare Prescription Drug, Improvement, and Modernisation Act in 

2003. This act hamper generic manufactures to penetrate the US market, and prevents any 

governmental interference on price determination. Consequently, this has caused several 

accusation of price escalation and industry leaders are often questioned whether to pursue 

corporate wealth or public health. However, this is all about the change. The current President 

Obama has taken on the challenge to modernize the American health care system, by 

guaranteeing lower medicine prices: “importation of safe medicines from other developed 

countries, increasing the use of generic drugs in public programs, and taking on drug 

companies that block cheaper generic medicines from the market” (www.change.gov). 

Despite the many external factors that influence the competitiveness of the pharmaceutical 

companies, by posing either unique market opportunities or severe threats, the trend towards 

greater demand for innovative and effective medicines to treat traditional and new illnesses is 

evident. Therefore, the pharmaceutical companies face new commercial opportunities to be 

realized by developing new innovative medicines. However, many observers such as industry 

leaders, politicians, consultants and scholars, to name just a few, declare the pharmaceutical 

industry in a state of crisis, preventing the industry to capitalize on these opportunities. These 

observers emphasize a fundamental lack of innovation among pharmaceutical companies in 
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producing new, innovative and effective medicines to supply the vast demand for 

medications. Thus, rising expenditure on R&D in combination with a steep decline in new 

drug approvals, cause many observers to conclude that the pharmaceutical industry 

experiences a sharp decline in R&D productivity. Therefore, to capitalize from the emerging 

opportunities, it is often argued that the industry must reinvent it self. 

1.1.2 Problem Statement and Research Questions 

Motivated by the industry’s need for changes, the purpose of our thesis is to forecast future 

pharmaceutical R&D trends, by exploring both the historical and recent R&D processes, and 

the current R&D crisis. Hence we present our problem statement and research questions: 

 

As the pharmaceutical industry experiences an R&D productivity crisis, the paradigm of 

personalized medicine emerges as a competing rationale to drive pharmaceutical 

innovation. How will the transition to personalized medicine influence the conventional 

R&D process for pharmaceutical companies? 

 

To explore the problem statement presented above, we formulate three research questions: 

 

- Is the pharmaceutical industry experiencing an R&D productivity crisis, in 

comparison to historical levels of R&D productivity? 

- What characterizes the current approach to pharmaceutical R&D? 

- What trends will characterize the future pharmaceutical R&D process? 

1.1.3 Delimitations 

Within the controllable and uncontrollable delimitations there are both positive and negative 

elements. These elements have influenced the outcome of our analysis and conclusion. 

Throughout the thesis we have focused solely on R&D, however, we are aware that the 

outcome of other aspects, such as drug prescription trends and sales and marketing, also will 

have an influence on future R&D trends. 

In addition, we acknowledge that the management style of any given company, will influence 

the processes and results of the transition towards personalized medicine, nevertheless, we 

have chosen not to focus on this characteristic, as we have chosen a narrow focus area, in 

order to create a thorough analysis and understanding of the thesis’ problem statement. 
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Lastly, we are aware that the transition and success of personalized medicine is based on 

thorough education of the influenced and involved partners, such as the doctors, 

pharmaceutical companies’ employees, patients etc. 

1.2 Literature Review 

The purpose of this section is to unfold the specific concepts, which we will later employ in 

the analysis. Specifically, the following review begins by exploring the differences in external 

sources of innovative capabilities, as our later analysis will show; external scientific affairs 

will become increasingly vital, when producing personalized medicine. Acknowledging that 

companies can appropriate external sources of innovation very differently, ranging from 

100% ownership to only partial ownership of external innovations, depending on risk and 

reward profiles, we present the two configurations ranging farthest from one another, hence, a 

polarized analysis of two different organizational configurations: Mergers and Acquisitions 

(M&As) and strategic alliances, representing full and partial ownership, respectively. 

Therefore, this polarized review not only clarifies the vast differences in the two opposing 

logics of appropriating external innovation, but the analysis also helps to explore the 

numerous organizational configurations that lies in between M&As and strategic alliances on 

such ownership continuum. This polarization of configurations is suitable for all 

circumstances, whether it being the processes of blockbuster medicine or the new era of 

personalized medicine. 

1.2.1 Internal and External Sources of Innovative Capabilities 

Inspired by the resource-based theory of the firm, many scholars such as Wernerfelt (1995), 

Barney (1991), and Rumelt (1984) emphasized the importance of unique, innovative company 

capabilities that create sustained performance differentials with other companies. Although 

such internal innovative capabilities certainly are crucial to the company, we emphasize that 

the efficient use of external resources also can contribute to the innovative capabilities of the 

company (Hagedoorn et Duysters, 1999). In their often-cited study, Innovation and Learning: 

The Two Faces of R&D from 1989, Cohen and Levinthal analyze the innovative process and, 

based on their observations, we emphasize two important characteristics; the creation of new 

knowledge through endogenous R&D efforts, and the ability to adopt existing technologies 

developed by others. By highlighting the importance of both internal and external sources of 

technology development, we identify strategic alliances as pivotal organizational 
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configurations, that enables companies to internalize knowledge and innovative capabilities 

that are fully or partially exogenous to them. 

The role of strategic alliances, as a combination of both internal and external learning, is 

nothing new and received growing attention throughout the late 1980s and early 1990s. 

Among other scholars, Mowery (1988), Mytelka (1991), Teece (1992), Hagedoorn (1993), 

and Comes-Casseres (1996) emphasized the relationship between the complexity of 

technological development, which exceeded the innovative capability of most individual 

firms, and the use of external sources of technology through strategic alliances. Later 

contributions by Eisenhardt and Schoonhovn (1996) and Teece et al. (1997) support this 

perception and emphasize that the successful use of external innovative capabilities can 

complement endogenous innovation through the sharing of innovative resources. 

Apart from strategic alliances that often only allow for partial exploitation of external 

innovative capabilities, M&As constitute another option that allows full integration of 

innovative capabilities. Studying M&As is nothing new and contributions by Arora and 

Gambardella (1990), Pisano (1991), Haspeslagh and Jemison (1991) and Hitt et al. (1996) all 

highlight the role of M&As when external innovative capabilities have become relevant. 

1.2.2 Appropriating External Innovation 

Understanding the preferences for forming different organizational configurations, can be 

analyzed in the context of the structural contingency perspective (Lawrence et Lorsch, 1967; 

Donaldson, 1985) and in the context of the traditional resource dependence view (Pfeffer et 

Salancik, 1978), as Hagedoorn and Duysters (1999) exemplified. 

Accordingly, environmental conditions are generally perceived as limitations of the full 

reservoir of choices companies can select from. Specifically, in regards to this thesis, the 

environmental conditions limit the choices companies have in relation to forming a specific 

organizational configuration, whether it is desired or needed. This implies that companies are 

embedded in their environment, and that companies must take factors, such as effectiveness 

and innovativeness of different organizational configurations into consideration before 

forming specific constellations. 

Following Hagedoorn and Duysters (1999) we envision that an assessment of the effects of 

environmental conditions, inspired by a contingency perspective, in combination with a 

perception of firm-specific conditions, motivated by the resource-based view (often referred 

to as the theory of dynamic firm capabilities), can aid in achieving a better understanding of 

preferences of companies in relation to forming specific organizational configurations.  
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To facilitate a more thorough understanding of the preferences for either strategic alliances or 

M&As further elaboration on the presented themes is necessary. Therefore, in the following 

review the topics technological sophistication, regime of ‘appropriability’ and routines are 

presented in detail in the following review. 

1.2.3 Level of Technological Sophistication 

In addition to Harrigan (1985) and Eiensenhardt and Schoonhoven (1996) others contribute to 

the field of different modes of organization. These suggest a sector-specific understanding of 

the relationship between the formation of specific organization configurations, and the level 

of technological change in the sector, hence, implying that the effects of technological change 

in sectors of industries, have different implications on the alternative modes of organization, 

companies select when appropriating external innovative capabilities (Hagedoorn et Duysters, 

1999). 

Additional contributions by Link and Bauer (1989), Pisano (1991) and Teece (1992) further 

demonstrate the disproportionate relationship between the levels of technological change 

companies face, and the preference for flexible modes of organization such as strategic 

alliances. Rooted in this research, Ciborra (1991) and Oster (1992) argue that companies 

embedded in complex environments, such as high-tech industries with a large degree of 

learning, has a significant prevalence for flexible strategic alliances. In contrast they argue 

that M&As are dominant in more low-tech sectors where learning is less important. Although 

the methodologies in these contributions differ, they all present the same general picture 

regarding the association between the “level of technological change in sectors of industry 

and the preference for particular modes of external appropriation of innovative 

competences” (Hagedoorn et Duysters, 1999, p. 36). 

Ciborra (1991), Oster (1992), Hagedoorn (1993), and Eisenhardt and Schoonhoven (1996) all 

offers a somewhat similar explanation; claiming that flexible forms of organizations, such as 

strategic alliances, are appropriate under conditions of rapid technological change, because 

new knowledge expires quickly, and control through formalized and hierarchical 

organizations appears less appropriate than timely learning from alliances partners. In 

contrast, companies demonstrate a strong preference for formalized and controlling modes of 

organizations, such as M&As under conditions of little technological change in the sector or 

industry, because the external appropriation of innovative capabilities is assured through the 

ownership and control over these new innovative capabilities. 
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1.2.4 Regime of ‘Appropriability’ 

The Hagedoorn and Duysters (1999) study, examines the relationship between technological 

change and company behaviour in various sectors of different industries, with diverse levels 

of technological sophistication. By hypothesizing the correlations between high-tech sectors 

and flexible alliances, and low-tech sectors and M&As, they offer a valid quantification of the 

explanation by Ciborra (1991), Oster (1992), Hagedoorn (1993), and Eisenhardt and 

Schoonhoven (1996). 

However, given the scope of our thesis, we will not perform a similar empirical distinction 

between sectors with different technological sophistication within one industry. The level of 

technological sophistication for the pharmaceutical industry is high and span across sectors in 

terms of therapeutic focus, with only limited variations in sophistication. Therefore, this thesis 

does not offer a similar validation. Moreover, this thesis presents a somewhat opposing 

viewpoint to the previous explanation. 

Apart from the effect of sectoral differences on the preferences of companies, for forming 

either strategic alliances or M&As that Hagedoorn and Duysters (1999) identify, which goes 

beyond the scope of present thesis, we predict that additional firm-specific conditions 

influence the choices regarding the external appropriation of innovative capabilities. In 

particular, we expect such firm-specific conditions to concern the opportunities and threats of 

uncontrolled technology transfer between companies in strategic alliances, i.e. when the 

shared technologies represent the companies’ core technology. If a company need external 

innovative capabilities that relates directly to the company’s core business, we predict that 

companies prefer M&As. Thus providing the necessary governing mechanisms and control of 

internal innovative capabilities. However, companies form strategic alliances if the external 

source of innovative capabilities relate to non-core business. 

As indicated, governing mechanisms and control of internal innovative capabilities are crucial 

factors that affect the appropriation of external innovative capabilities. Reich and Mankin 

(1984) and Hamel (1991) emphasized the importance of these factors in their assessments of 

unintended transfer of knowledge in strategic alliances. Their studies motivated many 

observers to criticize strategic alliances with regard to the mutual benefits of these formations. 

Motivated by theses uncertainties, we identify the companies’ ability to govern and protect 

internal innovative capabilities, to minimize the risk of unintended technology transfer, as an 

equally important factor in understanding the choice companies make, in regards to forming 

organizational configurations. 
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Motivated by Hagedoorn and Duysters (1999), we incorporate Teece’s (1986, 1987) 

understanding of a company’s core business. Teece identify core business as a company’s 

major field of interest, and define the regime of appropriability as the degree to which 

companies are able to protect company specific knowhow, or in our terminology: internal 

innovative capabilities. Trade secrets and patent protection are examples of regimes of 

appropriability according to Teece. Therefore, as Lee et al. (1995) highlights, the strength or 

weakness of the regime of appropriability, is a measure of the degree to which a company is 

able to protect its innovative capabilities from competitors. 

If companies enjoy strong regime of appropriability, they are able to protect their internal 

innovative capabilities from unintended technology transfer, which leads to a preference for 

strategic alliances. In contrast, weak regimes of appropriability suggest a preference for 

M&As with ownership and control, due to the inability to safeguard internal innovative 

capabilities against opportunistic behaviour of partners. 

1.2.5 Routines 

As a final aspect of company specific characteristics that influence the preference for forming 

specific organizational configurations, are routines that are developed over a number of years. 

Scholars such as Arthur (1989), Osborn and Hagedoorn (1997), and Hagedoorn and Duysters 

(1999), term this preference ‘technological path dependencies’, and by following their 

argumentation, and in particular (Hagedoorn et Duysters, 1999), we can understand 

organizational strategies in terms of ‘idiosyncratic behaviour’ and ‘organizational path 

dependencies’. In this respect, companies can reinforce existing innovative capabilities, by 

appropriating external innovative capabilities through a variety of organizational 

configurations, and choose between these according to path dependency, or in our 

terminology: routine.  

With inspiration from Osborn and Hagedoorn (1997) and by consulting the 

institutionalization theory, we expect companies to search for ‘rules of conduct’ within the 

industry, regarding the choice of organizational configurations, and such rules of conduct are 

often imitated, as they become institutionalized within the industry. Following Osborn and 

Hagedoorn (1997) and Powell et al. (1996), we expect previous experience with strategic 

alliances, to have a positive effect on the choice for additional alliance formation as a 

mechanism to appropriate external innovative capabilities. In contrast, we expect previous 

experience with M&As to have a positive effect on the choice for additional M&As. 
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1.2.6 Innovation in the Pharmaceutical Industry 

As mentioned, external factors such as changes in income distribution, population 

demographics, epidemiological trends, and governmental interference influence the 

pharmaceutical industry. To remain competitive the pharmaceutical companies must behave 

accordingly, by developing new strategies to maintain or achieve additional competitive 

advantage. This can be accomplished through consolidation and market penetration in 

combination with diversification and innovation (Johnson et al., 2008). 

Innovation has been defined by many scholars and brought together, the definitions offer a 

broad understanding of the concept. Rogers defines innovation as: “an idea, practice, or 

object that is perceived as new by an individual or other unit of adoption” (Rogers, 1983, p. 

11), and Barnett characterize innovation as a: “fundamental first step in the diffusion 

process” (Barnett et al., 1953). Moreover, Schumpeter, the most influential author on the 

subject, created a simple definition of innovation: “the carrying out of new combinations” 

(1934, p. 8). 

Therefore, innovation is linked to enhancement in competitive positioning (Johnson et al., 

2008), and in reaction to the opportunities and threats present in the industry’s environment, 

the subject of innovation emerges, as a key focus area. This is further emphasized by (PwC, 

2007): “It’s [the pharmaceutical industry’s] core problem is lack of innovation in making 

effective new therapies for the world’s unmet medical needs” (p. 5). Additionally a study 

from US Congressional Budget Office elaborates by explaining, that a decrease in cost and 

reengineering alone, is not enough to create growth for pharmaceutical companies: 

”Innovation is the key element in providing aggressive top-line growth, and for increasing 

bottom-line results” (2006, p.6). 

However, an increase in spending on R&D alone is not necessarily the key to achieving 

competitive advantage, as a report from the consultancy Booz Allen emphasize: “[the] fears 

of executives who see innovation as a holy grail to market share and profitability” 

(http://us.ft.com, p. 1), based on a survey of the top 1,000 spenders on corporate R&D. The 

report furthermore states that there is no visible statistical relationship between levels of R&D 

expense and sales growth, gross profit, operating profit or total shareholder return 

(http://us.ft.com, p.2). 

1.3 Methodology 

After having presented the theoretical contributions that will be utilized in the later 

investigation, we now direct our attention to the methodology of this paper. However, before 
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presenting the analytical framework, we must briefly clarify the scientific philosophy, social 

constructivism, adopted in the thesis, since this will have great implications. Specifically, we 

examine how the perception of reality in the research tradition, often called social 

constructivism, differs from the perception of reality in the logical empiricism, since this 

difference is essential for our later realization. Therefore, the purpose of this section is to 

present the analytical consequences caused by our specific choice of research philosophy. 

In the following examination two particular conditions are emphasized, because they 

significantly diverge from the traditional logic empiricism. These are the epistemology and 

employment of theory.  

Traditionally, the majority of scientific research concerned with economics and competition 

has been dominated by one single well-established scientific philosophy. We name it logical 

empiricism, which serve as a broad term covering research traditions, such as empiricism, 

positivism, logical positivism, critical rationalism, (critical) realism etc. (Fuglsang et Olsen, 

2004). Central to all these research traditions are the sharing of one particular epistemology, 

emphasizing that true realization is achieved through a strict separation of theory and 

empirical data. We acknowledge that this separation is stricter in some traditions than others, 

but nevertheless, reality and theory are always separated. Theory employs hypothesis and 

investigates relationships between independent and dependant variables, whereas empirical 

data, due to the research tradition’s essentialist foundation, refers to a given reality, 

independent of any theory. 

Therefore, theory constitutes an analytical tool with the sole purpose of formulating 

propositions to expose a given reality, by examining the relationships between structures 

(independent variables) and actions (dependant variables). Consequently, much scientific 

research on particularly economic performance and competition is focused on explanation, 

because the ambition of the underlying research tradition is to investigate the structure/action 

relationships by connecting specific reactions to predetermined causes. (Esmark et al., 2005, 

Fuglsang et Olsen, 2004). 

However, the way in which we adopt social constructivism must, as mentioned, be 

understood according to our perception of social constructivism, as an opponent of the logical 

empiricism research tradition. 

The opposition originates from the perception of reality in the logical empiricism, hence the 

social constructivism argue, that reality is not organized in simple structure/action 

relationships, and can never be reduced to such. In the logical empiricism reduction of reality 

to simple structure/action relationships, we emphasize, with support from Esmark et al. 
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(2005), Andersen (1990) and Fuglsang et Olsen (2004), that the logical empiricism try to 

evade conditions such as reflexivity and autonomy. We therefore reject the structure/action 

perception of reality by the logical empiricism, since this research tradition cannot grasp what 

we find interesting and constitute the purpose of this investigation: reflexivity, autonomy and 

the ability to changes structures. Instead we perceive the reality as: “relationships between 

structures of facilitating and limiting character and reflective subjects, which can both avoid 

and change such structures” (Esmark et al., 2005, pp. 10-11). 

Whereas the epistemology of logical empiricism is essentialist, the epistemology of the social 

constructivism (which is the foundation for our realization) is anti-essentialist. Hence, our 

perception (and presentation!) of reality is heavily influenced by our realization of reality, 

which is central for all later analytical argumentation and conclusion. In other words, the 

foundation of the social constructivism is rooted in the idea that true realization is a social 

phenomenon.  

Therefore, theory plays a completely different role within the social constructivism research 

tradition. The way in which we employ theory is therefore in strong opposition to the theory 

employment of most logical empiricist. Therefore, we do not formulate specific hypothesis 

and test these trough either verification/falsification through induction/deduction. With an 

anti-essentialist perception of reality, theory assists us by unfolding central concepts that 

facilitate our observation in the pursuit to construct one reality. Consequently, our 

construction of reality is heavily influenced by the employed theories, and our observation 

leads us to one specific construction of reality (Esmark et al., 2005; Fuglsang et Olsen, 2004). 

Therefore, the move from logical empiricism to social constructivism means that our 

academic research is not occupied with explaining specific relationships, but to identify and 

explore how subjects construct their own reality, and to reconstruct their constructions. 

1.3.1 Analytical Framework 

Having explained the analytical consequences of the adopted social constructivist philosophy 

in relation to our utilization of theory, we now present the analytical framework of the thesis. 

The analytical framework provides an overview of the analysis’ structure. 
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1.3.2 PART TWO: Historical Trends in the R&D Process 

Subsequent to part one, the thesis proceed to an analysis of historical R&D productivity 

trends, in order to validate whether the pharmaceutical industry is in fact experiencing 

declining R&D productivity, in comparison to previous levels of productivity. 

By employing conventional performance measures of R&D productivity, the analysis 

investigates the pharmaceutical industry’s R&D productivity curve. However, conventional 

performance measurements that solely rely on quantitative data are incomplete and by 

including qualitative measures on medicine quality, the analysis argues that conventional 

measures of R&D productivity overstates the actual downward slope on the productivity 

curve. 

1.3.3 PART THREE: Status Quo: Industry Analysis 

Acknowledging that the industry’s R&D productivity has in fact declined over the last 

decades, the thesis progress to an analysis of the pharmaceutical industry’s R&D process. By 

analyzing annual reports, financial statements, expert reviews and company websites from 

five different companies, the analysis assesses the financial performance of the companies 

and how they alter their approach to pharmaceutical innovation, in order to improve R&D 

productivity. 

In the analysis we utilize the SWOT framework to evaluate the Strengths, Weaknesses, 

Opportunities, and Threats of the key internal and external factors affecting the R&D 

productivity of the selected companies. 

1.3.4 PART FOUR: Future Trends of the R&D Process 

Having attained a thorough understanding of both the historical and present R&D processes, 

and the current R&D crisis, by analyzing selected companies, our analysis progress to 

forecasting future R&D trends. Based on previous findings, this analysis begins by realizing 

that personalized medicine attracts growing attention from pharmaceutical companies. 

However, the companies are having difficulties in estimating how personalized medicine will 

materialize in the future. The analysis embark on this discussion, and via interviews and 

observations, the preferred data-collection techniques for case study research, we therefore 

explore the future of pharmaceutical R&D by investigating how personalized medicine will, 

in fact, materialize in the future. 
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1.3.5 PART FIVE: Recommendations 

Subsequent to an analysis that identifies key future trends, we progress with providing 

specific recommendations, on how pharmaceutical companies can behave in order to 

successfully unfold the paradigm of personalized medicine. 

1.3.6 Exploratory Case Studies 

To gain access to the constructions of reality, we employ the case study research method, 

which Robert K. Yin defines as an “empirical inquiry that investigates a contemporary 

phenomenon within its real-life context; when the boundaries between phenomenon and 

context are not clearly evident; and in which multiple sources of evidence are used” (Yin, 

1984, p. 23). 

Case studies emphasize detailed contextual analysis of a limited number of events or 

conditions and their mutual relationships, thus, case study research is often the preferred 

method for gaining empirical information in social sciences. Therefore, the case study 

research method is beneficial for our thesis, due to its ability to explore different constructions 

of reality, relatively unbiased. 

However, the design of the case study is crucial to ensure that the study is well constructed to 

ensure construct validity, internal validity, external validity, and reliability. Therefore, to 

insure the validity and reliability, we use in-dept, longitudinal, triangulated examinations of 

specific cases; chosen by information-oriented sampling, not random sampling. This 

triangulated research strategy occurs by using multiple sources of data. 

The specific company-cases chosen for our analysis are therefore based on several 

information-orientated criteria, regarding company size, annual revenues, geographical 

locations, therapeutic focus etc. to ensure a differentiated and varied sampling of the industry. 

The company cases analyzed are: Pfizer, GlaxoSmithKline, Daiichi Sankyo, Bristol-Myers 

Squibb, and Sanofi-aventis. Company presentations follow in the later analysis. 

Nevertheless, some critics argue, that the case study method offer no ground for establishing 

reliability or generality of findings, due to the small sampling population. However, with our 

adoption of the social constructivist philosophy, the purpose of our investigation is not to 

generalize, but rather to explore irregularities.  

1.3.7 Case Study Design 

The primary empirical information gathered to ensure case study validity and reliability is: 

documents, interviews and observation. 
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Documents 

Annual reports and financial reports are the primary textual information source from the 

selected case-companies. Besides these sources of information, the companies’ websites were 

frequently visited to identify the company’s preferred self-construction of their reality. 

Moreover, additional textual sources of information were provided from third-party business 

analysts, and especially reports from the consultancy Datamonitor, and various journalistic 

articles published in renowned business journals were utilized. 

 

Qualitative Research Interviews 

As a second source of empirical information, we used qualitative research interviews. 

Qualitative research interviews pursue and describe central themes in the ‘life world’ of 

subjects, and the main task in interviewing, is to understand the meaning of what the 

interviewees say (Kvale, 1996). According to our scientific philosophy, we use qualitative 

research interviews because this technique enables us to explore and later reconstruct the 

interviewees’ constructions of reality. Therefore, we employ semi-structured interviews, 

which do not utilize a series of predetermined fixed questions, but rather focus on specific 

themes, without relying on specific question-phrases (Staunæs et Søndergaard, 2005). This 

enables us to observe, as unbiased as possible, the interviewees’ construction of reality, which 

we later reconstruct in the analysis. 

In the interaction with the interviewee, we, as interviewers, participate in the pursuit of the 

interviewees’ interpretations of reality, hence, a productive interaction between the 

interviewer and the interviewees are crucial to pursue new insights. Our role of interviewer is 

therefore to produce knowledge in relation to the research themes, which is the basis for the 

interview-session. Therefore, we perceive the interviewees as conversational partners rather 

than respondents, who only answer specifically on narrow predetermined questions. In this 

respect, we must admit that the actual carrying out of interviews was rather difficult regarding 

the balancing of producing specific information and the pursuit of new and unexpected 

knowledge. Our experience in treating the interviewees as conversational partners is limited, 

and the interviews do resemble ‘information-delivering’ rather than conversation and 

sensitive interview guiding. Nevertheless, the empirical information produced by the 

qualitative research interviews does not lose significant value, and the validity of the 

empirical information remains because our preparation, and specifically the prioritizing of 

interview themes, facilitates a valid empirical material that provides relevant perspectives. 

The main themes of the interviews were:  
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• Characteristics of the present pharmaceutical R&D process 

• Characteristics of the future pharmaceutical R&D process 

• Shift from blockbuster drugs to personalized medicine 

• Appropriation of external innovations  

 

As mentioned, semi-structured interviews belong in the qualitative research tradition, and the 

criteria for selecting research population in this tradition, are far from the stern criteria 

regarding representation and generalizability known from quantitative studies.  

As in every other qualitative study, we seek to vary our research population to gain as many 

different insights (constructions of reality) to facilitate a thorough and holistic analysis of the 

information gathered (re-construction of reality). Therefore, our selection of interviewees 

represents both the case-companies and industry experts. 

 

Organization Person Job title Interview 

Appendix 

Conference notes 

Appendix 

Sanofi-aventis Philip Celeste Head of Access to 
Innovation Europe, 
External Innovation  

L J 

Daiichi Sankyo Peter Blume 
Jensen 

Executive Director, 
External Scientific Affairs 

N H 

Pfizer Frank 
Overtoom 

Senior Director, 
International Business 
Development 

 * E 

Pfizer Chris 

Hitchcock 

Executive Director, R&D                 
 

Q ** 

GlaxoSmithKline Shelagh 
Wilson 

Vice President, Business 
Development 

R G 

Bristol-Myers 
Squibb 

Lubor Gaal Senior Director, Licensing 
Europe 

K I 

Medicon Valley 
Alliance 

Peter Aksel 
Villadsen 

Senior business Analyst M ** 

Copenhagen 
Business School 

Finn Valentin Professor, Head of 
Research Center on 
Biotech Business 

O ** 

Copenhagen 
Business School 

Niels Gerner 
Larsen 

Board of Directors, 
Research Center on 
Biotech Business 

P ** 

Table 1: Interview Information 

Notes: *: no interview - Chris Hitchcock substitutes Frank Overtoom, **: no conference participation. 
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Observation 

As a last method to gather empirical information, we attended the conference: Meeting 

Medicon Valley 2009: Financial Challenges – Redefining Funding Strategies, May 5th, 2009. 

The conference focused on the implications from the present financial crisis, and how the 

changing investment environment affects life science companies’ ability to innovate, causing 

an increased interest for forming valuable partnerships. Therefore, representatives from 

primarily biotechnology companies and pharmaceutical companies were present, and the 

conference programme featured recognized experts from international pharmaceutical 

companies and the venture capital industry. Observing the presentations and discussions 

during the conference, provided us with unique empirical insights on the challenges currently 

experienced by the industry. 
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2.0 PART TWO: Historical Trends in the R&D Process 

 

2.1 Introduction to Part Two 

By employing conventional performance measures of R&D productivity – output per unit of 

input – the following analysis investigates the pharmaceutical industry’s R&D productivity 

curve. The analysis defines input as ‘total R&D expenditure’ and output as ‘number of 

innovative new drugs approved by the FDA’ and finds that the industry’s real (inflation-

adjusted) R&D productivity has declined rapidly from 1970-2008. 

However, conventional performance measurements solely relying on quantitative data are 

incomplete, and do not grasp the complexity of medicine development. Including qualitative 

measures on medicine quality, the analysis argues that utilizing only conventional measures 

of R&D productivity overstates the actually downward slope of the productivity curve. 

2.1.1 Analytical Sampling 

Differences in accounting standards complicate sampling of the entire global pharmaceutical 

industry. In brief - thus incomplete - cost relating to the discovery and development of new 

innovative medicines in the pre-clinical and clinical phases are often regarded as R&D 

expenditure in EU, whereas additional cost relating to post-marketed medicine surveillance 

must also be regarded as R&D expenditure in the US (PhRMA, 2009). Therefore, collecting 

and comparing R&D expenditures originating from EU and US (where the majority of the 

industry’s R&D activities are located) is highly complicated, and calls for additional financial 

statements than companies’ annual and financial reports. Nevertheless, to analyze trends in 

recent R&D expenditures, a comparison of R&D spending originating from EU and US is not 

necessarily needed. To avoid financial misrepresentation the following analysis will therefore 

focus solely on the US pharmaceutical industry. Depending on sampling technique, this 

industry accounts for approximately 50% of the global pharmaceutical R&D expenditure 

(NSF, 2006), thus providing an acceptable indication for the global pharmaceutical industry’s 

trends in recent R&D expenditures.  
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2.2 Trends in R&D Expenditures 

To illustrate the growth rate in annual real (inflation-adjusted) R&D expenditures, data from 

the National Science Foundation (NSF, 2009), the Pharmaceutical Research and 

Manufacturers of America (PhRMA, 2009), and average annual inflation rates from the 

World Bank (WB, 2009) are utilized. The data is presented in appendix B. Collecting data 

from both the NSF and PhRMA facilitates data validation. 

In 1982, the U.S. pharmaceutical companies spent a total of $5,447 million (in 2008 dollars) 

on R&D according to the NSF. By 2006 the same expenditure reached an all time high at 

$41,415 million (in 2008 dollars), an average annual growth rate of 10.3% in real terms 

(appendix B). 

In comparison, PhRMA reports slightly lower expenditures and growth rates. In 1982, the 

members of PhRMA spent $4,997 million (in 2008 dollars), which grew to $36,246 million in 

2006 (in 2008 dollars). Most recent data shows the R&D expenditures for the PhRMA 

members in 2008 reached a staggering $38,428 million, with an average annual growth rate of 

7.0% in real terms. See figure 1 below. 

Stable growth rates between 7.0% and 10.3% per year exceeds any other research intensive 

industry in the US, and by benchmarking the gross profit margin for pharmaceutical 

companies (sales revenue minus costs and taxes) increased only 4.0% per year on average in 

the same period, similar to other research intensive industries (CBO, 2006). 

 

 
       Figure 1: Estimates of the Real Annual R&D Expenditure 

Note: The conversion to the North American Industry Classification System (NAICS) in 2004 changed the industrial 

classifications for statistical processing at the NSF. Thus, the vast increase in R&D expenditure in 2004 estimated by NSF 

reflects this technical conversion. Hence the NSF estimates provides no evidence that the annual real R&D expenditure 

increased more than average 10,3% in 2004. 

Source: See appendix B.  
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The PhRMA and NSF estimates clearly differ and provides different representations of the 

actual industry’s R&D expenditures. Assessing the sampling techniques employed by the 

NSF and PhRMA respectively helps to clarify these differences.  

The NSF sample includes only domestic US pharmaceutical companies engaged in ‘for-profit 

activity in the United States’. Furthermore, the NSF excludes all R&D activities conducted 

outside the US by US firms, and disregards all R&D activities conducted in the US by non-

US firms or foreign subsidiaries of US firms. In contrast, PhRMA includes expenditure 

relating only to R&D activities conducted by the association’s members (US and non-US) 

including R&D expenditure by US firms outside the US, but excludes R&D outside the US 

by non-US firms. Moreover, the NSF excludes expenditures relating to post-marketed 

medicine surveillance and manufacturing development, whereas PhRMA count these 

expenses as R&D (NSF, 2009; PhRMA, 2009; CBO, 2006). According to the US 

Congressional Budget Office, expenditures to post-marketed medicine surveillance, constitute 

as much as 20% of the total R&D expenditure. Excluding these expenses from the PhRMA 

data and considering the vast differences in sampling techniques helps to understand the 

differences in estimates by the NSF and PhRMA. 

Differences aside, by reviewing both the PhRMA and NSF estimates, it is evident that the US 

pharmaceutical industry is faced with higher R&D expenditures now than ever before. In fact, 

according to the analyzed data, the industry’s expenditure on R&D has increased more than 

sevenfold (700%) since 1980 (appendix B). 

2.3 Drug Approval Trends 

Surely, a sevenfold increase in R&D expenditure facilitates increased innovation, but has the 

increase in R&D expenditure ultimately led to the commercialization of new and improved 

medicines? 

Around 30% of all new-drug applications submitted to the Food and Drug Administration 

(FDA) (appendix A: Terminology) are either for New Molecular Entities (NMEs) (appendix 

A: Terminology) based on new active chemicals, or Biologic License Applications (BLAs) 

(appendix A: Terminoogy) based on new active biologics, across a wide array of therapeutic 

classes. Thus, originating from different technologies, both NMEs and BLAs introduce new 

active ingredients or chemicals that have never been marketed before. FDA categorizes the 

remaining 70% as new derivatives with active ingredients derived from already existing 

compounds, new formulations of existing compounds, new manufactures of already existing 
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compounds (after patent expiration) or new combinations of two or more existing compounds, 

that has never been combined and marketed before (FDA 1, 2009). The remainder 70% is 

therefore either reformulations or incremental modifications of existing compounds. 

The R&D cost for NMEs and BLAs, exceeds by far the similar cost for almost any 

reformulation and incremental modification of existing drugs, and generates the majority of 

many pharmaceutical companies’ revenue. Thus the industry’s R&D productivity is heavily 

dependent on the rate at which NMEs and BLAs are approved and commercialized. 

Therefore, the analysis focuses only on NMEs and BLAs (we unite both NMEs and BLA 

under the term: NMEs) and disregards reformulations and incremental modifications, because 

the rate at which reformulations and incremental modifications are commercialized, does not 

reflect the majority of the industry’s spending on R&D (OECD, 2001). 

The FDA reports slight increases in approvals in the 1980s compared to the 1970s, as the 

FDA approved an average of 6.6 additional compounds per year in the 1980s compared to 

1970s. Later in the mid 1990s the annual approval rate peaked at 53 compounds in 1996, but 

hereafter the approval rate experienced a decline, and in 2002 the FDA only approved 17 new 

compounds. See figure 2 below. In most recent years, the FDA reports an average approval 

rate of 22.6 compounds, similar to the level in the 1980s (FDA 2, 2009; CBO, 2006). 

 

 
  Figure 2: Approval Rates for NMEs and BLAs 

  Source: See appendix C. 
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The positive trend in the mid 1990s originates mostly from an increase in standard approvals, 

which, according to the FDA, concerns drugs that ‘appears to have therapeutic qualities 

similar to those of one or more already marketed drugs” (FDA 3, 2009). In comparison, the 

priority approvals that demonstrate “significant improvement compared to marketed products 

in the treatment, diagnosis, or prevention of a disease” (FDA 3, 2009) has shown no 

sustained increase over the past three decades. Moreover, some analysts argue, that the peak 

in 1996 is a result of the enforcement of the Prescription Drug User Fee Act of 1992, a federal 

law designed to lower the FDA review times. This law imposed, among other things, revised 

filing procedures, additional filing fees for new drug reviews submitted to the FDA, and 

resulted in additional FDA staff to review New Drug Applications (NDA) (appendix A: 

Terminology) (Berndt, 2005). Consequently, the revised legislation reduced the average FDA 

reviewing time from 22 months in 1992 to only 12 months in 1999 (FDA 4, 2009). In this 

respect, if a bulk of un-processed NDAs was filed prior to the enforcement of the law, faster 

processing times might contribute to the peak in 1996 (CBO, 2006). Nevertheless, 

acknowledging that the decline after 1996 could simply mark a return to the long-term 

average, the pace at which the FDA approves new medicines has not even remotely matched 

the sevenfold increase in R&D expenditures. Consequently, the average cost for developing a 

new medicine, must have grown significantly during the last three decades. 

2.3.1 Drug Development Process 

To understand the expenditure involved in discovering and developing a new drug, we must 

assess the long, complex and costly R&D process. Developing a NME, that contains a new 

and previously untried active chemical compound, often involves many years of drug 

discovery, development and testing. First, a firm must discover a chemical ingredient with the 

desired effect and this process often involves years of preclinical identification and analysis. 

Hereafter, the process of testing the chemical compound for safety and efficacy starts. This 

testing often takes much longer and involves greater expenditures than the previous laboratory 

research. The figure 3 below illustrates the typical pharmaceutical R&D process. 
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          Figure 3: The Pharmaceutical R&D Process 

        Source: PhRMA, 2009. 

 

The R&D process from pre-discovery to post-marketing surveillance involves many 

development stages. Since a basic understanding of the different stages of the pharmaceutical 

R&D process is vital when analyzing the expenditures involved, we here provide a brief 

summary of the typical stages of the R&D process. Note that the pharmaceutical R&D 

process is often described and the summary below is according to PhRMA (2009, pp. 35-37): 

 

• Pre-discovery: Scientists spend years researching the underpinnings of the disease in 

question, searching for a potential way to prevent or treat a disease. 

• Drug discovery: Researchers search for candidate drugs by screening compounds 

libraries that contain thousands or millions of potential medicines, evaluating 

molecules found in nature, and developing new molecules from scratch. They test the 

potential candidates against the disease target (usually a protein or a gene), and 

modify or optimize the compound to make it more efficient. 

• Preclinical studies: Once a compound has shown some activity against the drug 

target, it undergoes extensive testing in the lab – both in test tubes and animal models. 

Years of preclinical testing must establish that the candidate medicine is likely to be 

safe and effective in humans before clinical testing can begin. 

• Clinical trials: When a company is ready to begin clinical trials, it submits an 

Investigational New Drug (IND) Application to the FDA showing the data is has 

gathered in preclinical tests, as well as a clinical studies plan or protocol. The FDA 

has the authority to prevent or delay clinical testing if it is not satisfied with the IND. 

Clinical trials proceed in three phases: 
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o Phase 1:  The first phase of studies in humans assesses safety and evaluates 

how the compound affects the body. These studies are usually done in small 

groups of healthy volunteers. 

o Phase 2: In the second phase of clinical trials, researchers test the candidate 

medicine to patients. They study its safety and begin to examine its efficacy 

against the disease in question. 

o Phase 3: The final stage involves large-scale trials in hundreds or thousands 

of patients to test the efficacy of the medicine to find any rare adverse events. 

• FDA review: Upon successful completion of clinical trials, the company submits a 

New Drug Application (NDA) to the FDA. The NDA is an extensive collection of 

documents, including all results from preclinical and clinical studies, and details of 

the manufacturing plan. The FDA can choose to approve a new medicine, request 

more information of studies, or deny approval. 

• Manufacturing: Teams of engineers, biologists, chemists and physicists work to 

develop ways to produce the medicine at high quality on a large scale. Researchers 

often begin planning mass production prior to FDA approval in order to be ready if 

approval is granted.  In many cases they must build a new facility for each new drug. 

All manufacturing areas must meet strict FDA guidelines for “God Manufacturing 

Practices”. 

• Post-approval research: Studies and monitoring continue for the life of the medicine. 

For example, the FDA may require specific Phase 4 studies to get more information 

about the medicine; the company may research additional indications (to treat other 

diseases or to expand the current indication); and, the company must always monitor 

and report adverse events to the FDA. Prior to 2007, FDA had strong powers to 

regulate drug products both before and after they were approved for marketing. In 

2007, however, Congress gave the FDA even more resources and authority to 

enhance drug safety. These include new authorities and funds to require companies to 

conduct post-marketed studies and clinical trials, make safety-labelling changes, and 

develop and implement “Risk Evaluation and Mitigation Strategies”. Congress also 

gave the FDA new resources and authorities to improve post-marketed risk 

identification and analysis. 
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2.3.2 Cost of Drug Development   

The drug development process is long, costly and complex and involves great financial 

resources, thus estimations of the development cost for NMEs greatly vary. A frequently cited 

study by DiMasi, Hansen and Grabowski (DiMasi et al, 2003) estimated the total cost for 

developing a single successful NME in year 2000 to be $802 million.  

 

 Preclinical Phase Clinical Trials and 

FDA Approval 

Total 

Average duration 4.3 years 7.5 years 11.8 years 

Direct costs $121 million $282 million $403 million 

Opportunity costs $214 million $185 million $399 million 

Total cost $335 million $467 million $802 million 
Table 2: R&D Cost in USD (Inflation-Adjusted) 

Source: DiMasi et al, 2003. 

 

The DiMasi study focused entirely on the development of NMEs, thus excluding drugs with 

significant lower R&D cost, such as drugs without new active chemical ingredients, providing 

only incremental modifications to already marketed products. Even though the data obtained 

in the study represents a variety of different therapeutic areas, the total development cost 

cannot be projected to the entire pharmaceutical industry, and particularly smaller 

pharmaceutical firms that do not develop NMEs must be excluded. 

Nevertheless, the study conveyed that average development times are as high as 11.8 years, 

4.3 years for discovery and preclinical development and another 7.5 years for clinical trials 

and FDA approval. Assuming that cost of capital (market capitalization rate) is 11%, the 

DiMasi study calculated the opportunity costs of capital to around 50% of the total investment 

(DiMasi et al, 2003). These opportunity costs are the expenses of tying up financial capital in 

long-term investments, such as research projects and drug discoveries that, if the drug proves 

successful, will not generate revenue until the drug is commercialized several years later. 

These opportunity costs reflect the revenue, which the pharmaceutical company could have 

generated by alternative investments, if the capital had not been tied up in drug development 

projects. Opportunity costs are not exclusive to the pharmaceutical industry, but the 

opportunity costs in this industry are particularly high, due to the longer and more costly 

development process than other innovative products undergo in other industries. Moreover, 

the DiMasi study shows, that opportunity costs are higher in the earlier preclinical phases than 
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in the clinical phases, mainly because the capital tied to the investment, has a longer time 

horizon in the earlier stages than in the later stages (2003). 

The costs analyzed in the DiMasi study are proprietary, therefore, we have not been able to 

verify its calculations. The data, however, has been subject to much debate and scrutiny. To 

verify the calculations presented in this analysis, we include comments from the report: 

Estimating the Cost of New Drug Development: Is It Really $802 Million? by Christopher P. 

Adams and Van V. Brantner from 2003, analysts at the US Federal Trade Commission. They 

found “similar results” (Adams et Brantner, 2003, p. 422) on a much larger sample. 

Moreover, the report: Pharmaceutical R&D: Costs, Risks, and Rewards from 1993 by the US 

Congress Office of Technology Assessment, concludes that average development times and 

spending is “internally consistent with one another” (OTA, 1993, p. 61). 

Furthermore, both the Office of Technology Assessment report and an editorial in Journal of 

Healthcare Economics by Richard G. Frank from March 2003, argue that developing 

incremental modifications of already existing drugs probably are much lower than $802 

million. In particular, they argue that the companies included in the DiMasi sampling (and the 

data presented in our analysis) typically represent large pharmaceutical companies engaged in 

R&D activities for e.g. treatment or prevention of cancer and other chronic diseases. Such 

research is more costly because it requires much longer clinical trials compared to the R&D 

development cost for drugs for acute illnesses and incremental modifications of existing 

drugs. 

Nevertheless, by focusing on NMEs we have based our analysis on the types of drugs that 

typically have been the source of most pharmaceutical innovation. The analysis has shown an 

average drug development duration of 11.8 years and the expenses involved is $802 million 

(in year 2000). 

2.4 Decrease in R&D Productivity 

Having explained the drug development process and the cost of drug development, the 

analysis can now proceed to an analysis of the industry’s real R&D productivity. By 

employing conventional performance measures of R&D productivity, the following analysis 

investigates the pharmaceutical industry’s R&D productivity curve. The analysis defines 

input as total R&D expenditure and output as the amount of NME approvals by the FDA. 

Having obtained data from 1970-2008 on both annual R&D expenditure and NME approval 

rates by the FDA (see appendix B and C), we calculate the R&D productivity index curve by 

using the formula (see appendix D): 
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€ 

Index =
NME

R& D(t0+1)
NME

R& D(t0)
*baseline

t0 = baseyear =1970
baseline =100

 

 

 The following figure 4 is presented: 

 

 
                        Figure 4: R&D Productivity Index Curve 

                   Source: See appendix D. 

 

This indexed data provides excellent justification of the industry’s declining R&D 

productivity. It is evident that the R&D productivity trend generally increased from 1973-

1986 (with some variability). After 1986 the industry’s R&D productivity trend generally 

decreased (with exception of 1996, probably due to the enforcement of the Prescription Drug 

User Fee Act) to an all-time low index 15 in 2007, almost 7 times lower than in the base year. 

Therefore, we must conclude, that the companies included in our sample, are faced with a 

significant lower R&D productivity now than ever before. 

2.4.1 Why has the R&D Productivity Decreased?  

As indicated in figure 3, for every drug that wins approval by the FDA, thousands of other 

drugs are considered either unsafe or ineffective, thus not surviving the long and complex 

R&D process. Estimating average R&D expenditures for a single successful NME must also 

include the R&D cost of those failures. Therefore, an assessment of the percentage of NMEs 
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that enters each phase of clinical trials, helps to clarify why average R&D expenditure per 

new drug has increased.  

By compiling and analyzing data from: The Price of Innovation: New Estimates of Drug 

Development Costs (DiMasi et al., 2002), New Drug Development in the United States from 

1963-1999 (DiMasi, 2001) and The Changing Structure of the Pharmaceutical Industry 

(Cockburn, 2004) we can identify the historical trend in drug success rates (and failure rates) 

in clinical trials. This is illustrated in figure 5 below. 

 

 
                        Figure 5: Percentage of NMEs Entering Each Phase of Clinical Trials 

                   Source: DiMasi et al. (2002), DiMasi (2001), and Cockburn (2004).  

 
 

In 1970, 88% of all NME drug candidates survived phase 1, 64% survived phase 2, and 47% 

survived phase 3 and continued to FDA approval. A decade later in 1980 the rates fell to 80%, 

55% and 38% respectively and this negative trend continued in 1990 with 75%, 49% and 

29%. Most recent data shows that in year 2000 only 69% survived phase 1, 31% survived 

phase 2, and only 21% of all NME drug candidates that entered clinical trials survived all the 

way to FDA approval. Besides being a good indication on the stricter FDA regulation 

imposed in recent years, the data provides good explanation on why the average R&D cost of 

a NME has increased through the last three decades. As mentioned, average R&D cost must 

include cost for failed drug development programs as well. Not only has the overall success 

rate of drugs completing the clinical trials significantly dropped from 47% in 1970 to 21% in 

2000, meaning that the fewer successful drugs must carry more cost for failed drug 

development projects than ever before. Moreover, there is a clear trend showing that drugs 
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tend to fail later in the development programs in 2000 than in 1970. Acknowledging that the 

cost of drug failure rises disproportionately through the clinical trials, due to the increase in 

sampling size in the late clinical phases, the trend towards increased late-stage-failure marks a 

significant increase in average R&D expenditure per drug. 

2.4.2 Has the R&D Productivity in fact Decreased? 

Measuring productivity solely from the relationship between R&D expenditures and number 

of NMEs, surely construct a different reality than measures of productivity, including other 

outputs from research and development such as consumer value, chemical characteristics and 

technological advancement, which is highly difficult to observe and quantify. Therefore, we 

argue, that the industry’s R&D productivity not necessarily will be lower, if the fewer NMEs 

approved by the FDA posses significant advances in pioneering technology that eventually 

can foster future successful research projects. Though, the increase in drug quality must at 

least correspond to the increase in R&D expenditure (PhRMA, 2009; CBO, 2006). 

The previous analysis focused solely on NMEs excluding incremental modifications of 

existing drugs, however, these drugs often provide consumers with great benefits, e.g. reduces 

side effects and is prescribed in more convenient doses. A growing share (almost 30%) of the 

industry’s total R&D spending is directed towards such incremental modifications (DiMasi, 

2003), thus excluding product improvements in the analysis is a significant omission. One can 

argue that, since the patient-benefits from incremental modifications is most often lower than 

the benefits from NMEs, the cost related to the R&D of incremental modifications is always 

lower than the cost of NME drug development. However, we have not included incremental 

modifications in this analysis, because that would imply an equal drug-quality valuation of 

NMEs and incremental modifications, even though they often have very different quality and 

value. As an example, pioneering technology to prevent a particular chronic disease would 

count the same when calculating a firm’s R&D productivity as a drug treating a less 

significant (but still patient benefitting) side-effect of an already existing medicine. 

Constructing analytical frameworks that involves both quantitative and qualitative data, might 

provide the best indication of the industry’s real R&D productivity, however, gaining access 

to large qualitative data is very difficult. Doing so, will require complex field studies with 

large patient populations sampled over many different therapeutic areas, some chronic and 

some acute with carefully designed statistical models. 
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Moreover, with almost 12 years from initial R&D spending to FDA approval the sharp 

increase in R&D expenditures from year 2000 will influence future approvals of NMEs and 

will probably, but not necessarily, cause an increase in NME approvals by the FDA. 

2.5 Conclusion 

Initially, by reviewing both NSF and PhRMA estimates, we found that the US pharmaceutical 

industry is faced with higher R&D expenditures now than ever before. In fact, according to 

the analyzed data, the industry’s expenditure on R&D has increased more than sevenfold 

since 1980. Yet the pace at which the FDA approves new medicines has not even remotely 

matched the sevenfold increase in R&D expenditures. Consequently, by employing 

conventional performance measures on R&D productivity, output per unit of input, and 

defining input as total R&D expenditure and output amount of NME approvals by the FDA, 

the industry’s real (inflation adjusted) R&D productivity curve showed a significant drop in 

productivity. This decrease is largely driven by the vast increase in cost related to late-stage 

drug failures, since the average R&D expenditure for successful NMEs must include the cost 

of failed R&D projects. 

Conventional performance measurements solely relying on quantitative data are incomplete, 

and do not grasp the complexity of medicine development. Including qualitative measures on 

medicine quality, the analysis argued that conventional measures of R&D productivity 

overstate the actually downward slope on the productivity curve.  
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3.0 PART THREE: Status Quo: Industry Analysis 

 

3.1 Introduction to Part Three 

Acknowledging that the industry’s R&D productivity has in fact declined over the last 

decades, the thesis progress to an analysis of present pharmaceutical R&D processes. Based 

on a SWOT analysis of five different company-cases, this analysis identifies how 

conventional pharmaceutical R&D processes are constantly evolving, driven by both internal 

and external forces, like declining R&D productivity and governmental interference. By 

analyzing primarily annual reports and financial statements, we analyze the companies’ 

strengths, weaknesses, opportunities and threats, which will be crucial information prior to the 

forecast of future R&D trends. 

3.2 Pfizer 

The history of Pfizer dates back to 1849, where the two German-American cousins Charles 

Pfizer and Charles Erhardt established a fine chemicals business called Charles Pfizer and 

Company in Brooklyn, New York. Since then, Pfizer Inc as it is called today, has transformed 

into the single largest research-based pharmaceutical company in the world, measured in both 

pipeline value, annual revenue and shareholder wealth. Pfizer is engaged in discovery, 

development, manufacturing and marketing of prescription medicines for humans and 

animals. Additionally, Pfizer generates revenue from contract manufacturing activities, and 

with operations in more than 150 countries across the world, Pfizer has developed into a truly 

international company (www.pfizer.com). 

Historically, Pfizer’s growth has accelerated through a dozen M&As, and the most recent 

mergers include those with Warner-Lambert (2000), with Pharmacia (2003), and the 

agreement to merge with Wyeth (2009). Whereas the tradition of many big mergers and 

acquisitions has consolidated Pfizer’s position as the leading pharmaceutical company, many 

critics claim that big mergers, such as the Werner-Lambert merger and Pharmacia acquisition, 

have destroyed vast amounts of shareholder wealth. The consequences of the Wyeth 

acquisition have yet to be realized. 

PART ONE 

•  Introduction 

PART TWO 

• Historical 
Trends in the 
R&D Process 

PART THREE 

•  Status Quo: 
Industry 
Analysis 

PART FOUR 

•  Future 
Trends in the 
R&D Process 

PART FIVE 

• Recom‐
mendations 

PART SIX 

• Conclusion 



Master Thesis, 2009  Pernille Andersson   
M.Sc. International Business  Morten Hallager 

 

 37 

3.2.1 Key Performance Indicators 

In order to evaluate the performance of Pfizer, we will analyze strengths, weaknesses, 

opportunities and threats, hence, we have selected a few key performance indicators from the 

company’s most recent financial statement and annual report from 2008.  

 

 FY2008 FY2007 07/08 Change 

NET REVENUE 48,296 48,418 -0.3% 

R&D EXPENSES 7,945 8,089 -1.8% 

   % of revenue 16.5% 16.7% N/A 

OPERATING INCOME 9,692 9,278 4.4% 

   % of revenue 20.1% 19.2% N/A 

NET INCOME 8,104 8,144 -0.5% 

   % of revenue 16.8% 16.8% N/A 
Table 3: Pfizer’s Financial Margins 

Note: Table numbers are in million USD and according to Pfizer’s financial report FY2008 refer to the financial year ending 

December 31st 2008. 

Source: www.pfizer.com, Pfizer Financial Report 2008, Pfizer Annual Report 2008. 

 

Pfizer employs about 85,000 people (before the Wyeth acquisition) and recorded revenues of 

$48,296 million in FY2008, a decrease of 0.3% over FY2007, which must be attributed to 

unfavourable impact of foreign exchange rates. Moreover, from FY2007 to FY2008 Pfizer 

reduced its commitment to R&D by dropping annual R&D expenditure by 1.8% to $7,945 

million. This gives a ratio of R&D expenditure to net revenue of 16.5%, only 0.2% lower than 

FY2007 (table 3). Pfizer’s commitment to R&D is, as off March 2009, divided on 100 

different research projects in various clinical phases: 

 

 FY2008 

PHASE 1 40 compounds 

PHASE 2 33 compounds 

PHASE 3 25 compounds 

Reg. 2 compounds 
                  Table 4: Pfizer’s Clinical R&D Pipeline 

                  Source: www.pfizer.com, Pfizer Annual Report 2008. 

 

Yielding an operating profit at $9,694 million, Pfizer’s Earnings Before Interest and Tax 

(EBIT) margin was 20.1% in FY2008, 4.3% over FY2007, which indicate Pfizer’s great 
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ability to profit from ongoing operations. Further deducting interest payments and taxes, 

hence subtracting Pfizer’s total expenses from its total revenue, the company’s bottom line 

(net income) is a staggering $8,104 million in FY2008. Although with a ratio of net income to 

net revenue at 16.8%, similar to FY2007, much higher than industry average on 13.2% 

(appendix F). 

As mentioned, Pfizer’s revenues are generated primarily from producing and selling 

pharmaceuticals for humans and animals along with contract manufacturing activities 

(appendix E). However, the segment for treating and preventing human diseases account for 

91.5% of total income (in FY2008), and therefore we chose to focus solely on this business 

segment. This segment includes products for the treatment of cardiovascular and metabolic 

diseases, central nervous system disorders, arthritis and pain, infectious and respiratory 

diseases, urogenital conditions, oncology, eye disease, endocrine disorders, and allergies 

(www.pfizer.com; appendix E).  

In table 5 below we present the annual revenue generation of selected products in FY2007 

and FY2008, including the patent expiry date for Pfizer’s market portfolio. 

 

 FY2008 FY2007 07/08 Change Patent Expiry 

LIPITOR 12,401 12,675 -2.2% 2010 

NORVASC 2,244 3,001 -25.2% 2007 

LYRICA 2,573 1,829 40.7% 2013 

GEODON/ZELDOX 1,007 854 17.9% 2010 

CELEBREX 2,489 2,290 8.7% 2013 

ZYVOX 1,115 944 18.1% 2014 

VIAGRA 1,934 1,764 9.6% 2013 

DENTROL (LA) 1,214 1,190 2.0% 2012 

XALATAN/XALACOM 1,745 1,604 8.8% 2009 

ZYRTEC (D) 129 1,541 -91.6% 2008 

22 OTHER 

PHARMACEUTICALS 10,582 9,613 10.1% N/A 
Table 5: Pfizer’s Annual Revenue of Key Products 

Note: Table numbers are in million USD and patent expiry dates are according to FDA, thus representing patent expiry on US 

markets only (patent expiry on EU markets might differ). 

Source: www.pfizer.com, Pfizer Financial Report 2008, Pfizer Annual Report 2008, www.fda.gov. 
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With a total of $37,488 million in revenue in FY2008 in this business segment, it is worth 

noticing that only 10 products generate more than 70% of this segment’s total revenue. 

Furthermore, the product Lipitor generates 33% of the revenue alone (table 5). Therefore, it is 

evident that Pfizer pursue a blockbuster product-centric strategy, since 70% of its revenue 

comes from blockbuster drugs, i.e. drugs generating more than $1 billion in annual sales 

revenue. 

3.2.2 Strengths 

Strong infrastructure for developing R&D pipeline 

Due to Pfizer’s ability to not only produce, but also market and sell large quantities of 

relatively few different products, the support infrastructure must be accredited. Despite the 

implementation of a comprehensive cost containment programme in 2007, that included a 

20% reduction in headcounts across the US and EU sales forces (appendix E; Datamonitor, 

2008a), the support infrastructure remains a positive aspect of Pfizer’s operating structure, 

since Pfizer has only lost marginal revenue, that can be attributed to the reduction of staff 

(www.pfizer.com; NYT, 2008). 

Since 2007, Pfizer has retained its status as the ‘marketing partner of choice’ in the US market 

according to Marketwatch (2008), thus enhanced the company’s opportunity to strengthen its 

R&D pipeline through collaborative agreements such as in-licensing and co-marketing 

agreements. 

 

Revived blockbuster credentials in recent years 

Many critics claim that Pfizer’s key historical weakness is associated with the company’s lack 

of blockbuster drug launches between Viagra in 1998 and Lyrica in 2004, and this is believed 

to define Pfizer’s commercial aspirations in the years to come (MarketWatch, 2008; 

Datamonitor, 2008a). Despite this drought period, Pfizer has proven continuous sales growth, 

however, the growth between 1998-2004 was mainly driven by M&A activity (Werner-

Lambert and Pharmacia) and a robust increase in sales of Lipitor. Later, the launch of Lyrica 

has provided significant growth in sales and we expect Lyrica to become the leading sales 

driver from 2010-2013 (between patent expiry of Lipitor and Lyrica). Moreover, the recent 

product launches of Chantix/Champix and Sutent with FDA approvals dating January 2006, 

reached combined sales revenue of $1,693 million in FY2008 and with long patent 

exclusivity remaining, they are believed to support Pfizer’s sales growth until generic erosion 

(Table 5; Financial Report, 2008; Annual Report, 2008). 
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3.2.3 Weaknesses 

Overreliance on Lipitor, due to drought period in blockbuster product launches from 

1998-2004 

With sales of $12,401 million in FY2008, $12,675 million in FY2007 and similar sales in the 

preceding years (see table 5), Lipitor has defined Pfizer’s commercial landscape since the 

product was launched, and will most likely (in lack of substitute products) define the 

commercial landscape of Pfizer until the expected expiry of patent exclusivity in 2010. 

Hereafter, generic competition constitutes a significant threat to the overall competitiveness of 

Pfizer, due to the company’s strong (over-) reliance on Lipitor sales. As with Zyrtec (D) that 

lost 91.6% of its revenue in the first year after patent expiry (table 5), significant diminishing 

returns of Lipitor must be expected after patent expiry. This leads many critics to argue, that 

Pfizer is a victim of its own success and any effort to reduce the company’s strong reliance on 

Lipitor, by developing substitute products or alternative products with sales forecast remotely 

close to Lipitor’s, has not been successful. 

 

Low entrenchment in growth therapy markets 

Pfizer’s strong reliance on only a few therapeutic markets motivated the Pharmacia 

acquisition in 2003, which provided much needed product diversification (appendix E). In 

FY2002, the year before the acquisition, the revenue generated from Pfizer’s cardiovascular 

(CV) and central-nervous-system (CNS) product portfolios accounted for as mush as 70% of 

the company’s net revenues in this business segment (Pfizer Annual Report, 2002). However, 

with combined sales of $22,238 million in FY2008, ‘only’ 59% of Pfizer’s total revenue was 

accounted by the CV and CNS product portfolios (Pfizer Financial Report, 2008). Thus, from 

2002-2008 Pfizer has managed to reduce its reliance on CV and CNS markets by 11%. 

Nevertheless, a considerable proportion (59%) of the company’s sales remain locked in these 

disease markets, which are forecasted to record slow/negative sales growth in the coming 

years, primarily due to increased generic competition (many of the products in these 

portfolios have patent expiry over the next 4 years) (see table 5). 

 

Limited penetration to biologics market  

Pfizer’s close ties to the CV and CNS markets imply that the company has made only very 

minimal impact on the biologics markets, which is widely recognized as the fastest growing 

segment of the market for pharmaceuticals (Datamonitor, 2008a). Therefore, this lack of 
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market penetration is an evident weakness, and despite penetration efforts via several 

development collaborations and small acquisitions, these will not have commercial impact 

until 2013 (Marketwatch, 2008). 

 

Failure of Torcetrapib development  

The development of Torcetrapib, a compound that increases HDL (‘good’ cholesterol) while 

decreasing LDL (‘bad’ cholesterol), thought as the successor of Lipitor, was cancelled on 

December 2nd, 2006. The 3rd phase of clinical development, with a study of 15,000 patients 

using either a combination of Lipitor and Torcetrapib or Lipitor alone, showed that more 

patients died using the combination than using Lipitor alone. A 60% increase in mortality rate 

was observed, which raised serious concerns about the safety of Torcetrapib. As a result, the 

development programme was cancelled and Pfizer estimates its direct loss to reach nearly $1 

billion in investment on the failed drug and has major downward impact on the forecast 

performance of Pfizer to 2013 (Pfizer Annual Report, 2006; Pfizer Annual Report, 2007; 

www.pfizer.com).  

 

The analyzed strengths and weaknesses of Pfizer can be summarized in the following table. 

 
Strengths 

• Strong infrastructure for developing R&D pipeline 

• Revived blockbuster credentials in recent years 

Weaknesses 

• Overreliance on Lipitor, due to drought period in 

blockbuster product launches from 1998-2004 

• Low entrenchment in growth therapy markets 

• Limited penetration to biologics market 

• Failure of Torcetrapib development  

 

3.2.4 Opportunities 

Restructuring strategy designed to cut costs and avoid late-stage drug failure 

Subsequent to the discontinuation of Torcetrapib, Pfizer revised its strategies in 2007 and 

implemented a comprehensive cost containment programme, which included significant 

reductions of staff and the introduction of new strict safety and efficacy criteria to minimize 

the risk of late-stage drug failure (appendix E). We believe that this can increase the 
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profitability of Pfizer in the future. 

The revision of the company’s strategies and the desire to prioritize its R&D portfolio, in 

order to direct resources to projects in areas of unmet medical need and market opportunity, 

resulted in the discontinuation of certain development programmes that did not meet its 

criteria regarding therapeutic targeting or measures of clinical safety and efficacy (appendix 

E). As a result, from September 2008 to March 2009, 26 research programmes were 

discontinued, 15 as a result of strategic decisions made the year before, and 11 due to clinical 

attrition (Pfizer Annual Report, 2008; appendix E). This pipeline reduction caused critics to 

claim that Pfizer was losing critical pipeline value. To these critics Ian Read, Pfizer’s 

President Worldwide, argued: “We are continuing to better align our pipeline candidates with 

the identified needs of patients and healthcare providers worldwide […]. Importantly, our 

new business unit structure will enable us to advance our development programs with 

urgency and efficiency in support of achieving our regulatory submission goal and providing 

high value therapies” (Pfizer MediaRoom, 2009). 

 

Capital available to facilitate product/company acquisitions and co-development 

initiatives in the biological markets 

Mainly due to the strong sales of Lipitor, Pfizer has accumulated vast amount of financial 

capital, which constitutes a significant opportunity. In FY2008 Pfizer’s net financial assets 

(total financial assets minus total debt) was $18,750 billion (before the Wyeth acquisition) 

(Pfizer Financial Report 2008) that can be re-invested in both internal and external drug 

development projects to support the company’s opportunity to continue to enhance its long-

term penetration in the biologics market (Datamonitor, 2008a; Marketwatch, 2008). 

 

Establishment of small customer-focused business units 

As a result of both the recent restructuring efforts and the vast amount of financial capital at 

hand (before the Wyeth acquisition), Pfizer has formed several smaller, customer-focused 

business units to better anticipate and respond to patients’ changing needs and to ensure the 

alignment of research and development activities with these needs (appendix E). Each unit 

has responsibility for late-stage product development and commercialization. This approach 

allows for rapid decision-making and a more efficient use of resources to maximize the value 

of the company’s pipeline and, as a result, will enhance Pfizer’s ability to invest in long-term 

opportunities (appendix E). “Last year, we refined our approach to research by refocusing 

our pipeline to allow us to better select targets and molecules for development and move 
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high-priority projects forward with improved cycle times,” (Pfizer MediaRoom, 2009) said 

Martin Mackay, president of Pfizer Global Research & Development. “We will continue to 

drive our strategies and make the operational improvements necessary to maximize our 

investments, accelerate development, and advance medical science” (Pfizer MediaRoom, 

2009). 

Along with the formation of focused business units, Pfizer prioritized its engagement with 

external research partners, due to the lesser financial risk associated with external drug 

development. Consequently the business development division at Pfizer was split in 9 

different divisions (appendix E). With a focus on external partners the three divisions: 

Strategic Alliances, Search & Evaluation and International/New Business Development 

constitute Pfizer’s engagement to external research and as Senior Vice President in Strategy 

& Business Development, Bill Ringo commented: “Partnerships are an integral part of our 

history and fundamental to everything we do”. Ringo continued: “Pfizer is committed to 

flexible, transparent and mutually beneficial long-term relationships with its partners. By 

joining forces, we can bring quality therapies to patients worldwide. Let's work together for a 

healthier world” (Pfizer MediaRoom, 2009). 

3.2.5 Threats  

Considerable exposure to generic competition 

As mentioned, the single most important threat to Pfizer’s commercial performance in the 

near future, is the anticipated exposure to generic competition, especially in the CV and CNS 

portfolios. Specifically, generic competition to Lipitor after patent expiry in 2010 constitutes 

the single biggest threat to Pfizer (see table 5). Many analysts argue that the absolute decline 

in sales from 2007-2013 is expected to reach $17,100 million due to generic competition 

(Datamonitor, 2008a). 

 

Large-scale M&A activity can destroy Pfizer’s profitability 

As mentioned, many critics claim that large-scale mergers such as the Werner-Lambert 

merger and Pharmacia acquisition have destroyed vast amounts of shareholder wealth by 

reducing Pfizer’s profitability (Marketwatch, 2008). “The frequency with which leading drug 

companies have merged with one another over the past decade, which may have resulted 

partly from a decline in the number of new drug in development, has sparked concerns about 

the industry’s R&D productivity” (CBO, 2006, p.4). 
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Given that Pfizer has in fact become a less profitable company since the acquisition of 

Pharmacia in 2003 (Pfizer Financial Report, 2008), supports the widely held view, that large 

scale M&A has a negative impact on firm profitability. Therefore, with the recent acquisition 

of Wyeth in 2009, we expect that Pfizer’s profitability will be further reduced, at least short 

term. 

 

The analyzed opportunities and threats of Pfizer can be summarized in the following table. 

 
Opportunities 

• Restructuring strategy designed to cut costs and 

avoid late-stage drug failure 

• Capital available to facilitate product/company 

acquisitions and co-development initiatives in the 

biological markets (personalized medicine) 

• Establishment of small customer-focused business 

units 

Threats 

• Considerable exposure to generic competition 

• Large-scale M&A activity can destroy Pfizer’s 

profitability 

 

 

3.3 GlaxoSmithKline 

GlaxoSmithKline Plc. (GSK) was formed in 2000 by the merger of GlaxoWellcome and 

SmithKline Beecham, and is a healthcare company engaged in the discovery, development, 

manufacturing and marketing of pharmaceuticals and consumer health-related products. The 

headquarter of GSK resides in the UK and with operations in more than 115 countries, GSK 

employs more than 103,000 people (appendix G; www.gsk.com). 

3.3.1 Key performance indicators 

As with Pfizer, we have selected few performance indicators from the GSK’s financial and 

annual report from 2008 to analyze the company’s strengths, weaknesses, opportunities and 

threats. 
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 FY2008 FY2007 07/08 Change 

NET REVENUE 24,352 (41,476) 22,716 (38,690) 7.2% 

R&D EXPENSES 3,681 (6,269) 3,327 (5,667) 10.6% 

   % of revenue 15.1% 14.6% N/A 

OPERATING INCOME 7,141 (12,162) 7,593 (12,932) -6.0 

   % of revenue 29.3% 33.4% N/A 

NET INCOME 4,712 (8,025) 5,31 (9,044) -11.6% 

   % of revenue 19.3% 23.4% N/A 
Table 6: GSK’s Financial Margins 

Note: Table numbers without parenthesis are in million GBP as in GSK’s financial report 2008. However, to facilitate financial 

comparison, we have chosen to convert the figures to million USD (by using the average 2008 exchange rate GBP/USD: 1,703), which 

is represented in parenthesis. Furthermore, according to GSK’s financial report of 2008, FY2008 refer to the financial year ending 

December 31st 2008. 

Source: www.gsk.com, GSK Financial Report 2008, GSK Annual Report 2008. 

 

As indicated, GSK recorded net sales revenue of $41,476 million in FY2008, ranking GSK as 

the third largest pharmaceutical company in the world in terms of annual revenue, after Pfizer 

and Johnson & Johnson. Consequently, GSK has increased its net sales with 7.2% from 

FY2007-FY2008, mainly due to an increase in sales of Over-The-Counter drugs (OTC), as 

mentioned in GSK’s Annual Report 2008. This increase in sales is reflected in the company’s 

commitment to R&D, thus GSK increased spending on R&D with over 10.6% to $6,269 

million in FY2008, which gives a ratio of R&D expenses to net revenue of 15.1%, 1.4% 

lower than Pfizer, yet higher than industry average (appendix F). Nevertheless, GSK’s 

commitment to R&D has paid off 132 clinical research projects (32 more than Pfizer), as 

indicated in figure 7 below. 

 

 FY2008 

PHASE 1 41 compounds 

PHASE 2 54 compounds 

PHASE 3 29 compounds 

Reg. 8 compounds 
                  Table 7: GSK’s Clinical R&D Pipeline 

                      Source: www.gsk.com; GSK Annual Report, 2008. 

 

Yielding an operating profit at $12,162 million in FY2008, 6.0% lower than FY2007, GSK’s 

EBIT margin has dropped from 33.4% in FY2007 to 29.3% in FY2008. However, an EBIT 
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margin at 29.3% is remarkable and clearly shows how GSK is able to profit from the 

company’s ongoing operations. Moreover, the change in EBIT margin must be accredited to 

increasing sales, since the company’s ‘cost of sales’ (product material cost), expenditure for 

‘selling, general and administration’ (sales and customer service) shows similar increases 

corresponding to the additional sales, whereas ‘other operating income’ has not changed 

significantly over the period. Consequently, GSK’s net income, or bottom line, has decreased 

by 11.6% to $8,025 million, however a ratio of net income to net revenue of 19.3% is much 

higher than industry average at 13.2% (appendix F). 

Of the total net revenue generated in FY2008, 83.7% was generated from the pharmaceuticals 

listed in the table 8 below. Note that only 5 products account for over 42% of these revenues 

and 43 products count for the remaining almost 58%. This clearly shows, how GSK pursue a 

blockbuster product centric strategy, since the company revenue relies so heavily on few 

blockbuster drugs. However, in contrast to Pfizer, GSK’s reliance on blockbuster sales is not 

nearly as significant as in the case of Pfizer, since GSK’s market portfolio is much more 

diversified, in terms of annual revenue per blockbuster to total net revenue. 

 

 FY2008 FY2007 07/08 Change Patent Expiry 

SERETIDE/ADAVAIR 4,137 (7,046) 3,499 (5,959) 18.2% 2010 

ANTI VIRAL HIV 1,513 (2,577) 1,442 (2,456) 4.9% 2013 

VALTREX 1,195 (2,035) 934 (1,591) 27.9% 2009 

LAMICTAL 926 (1,577) 1,097 (1,868) -15.6% 2008 

AVANDIA 805 (1,371) 1,219 (2,076) -34.0% 2012 

43 OTHER 

PHARMACEUTICALS 11,805 (20,106) 10,972 (18,687) 7.6% N/A 
Table 8: GSK’s Annual Revenue of Key Products 

Note: Table numbers without parenthesis are in million GBP as in GSK’s financial report 2008. However, to facilitate financial 

comparison, we have chosen to convert the figures to million USD (by using the average 2008 exchange rate GBP/USD: 1,703), which 

is represented in parenthesis. Furthermore, patent expiry dates are according to FDA, thus representing patent expiry on US 

markets only (patent expiry on EU markets might differ). 

Source: www.gsk.com; GSK Financial Report, 2008; GSK Annual Report, 2008; www.fda.gov. 

 

3.3.2 Strengths 

Robust sales growth forecast from launch portfolio 

Many analysts argue that GSK is faced with a troublesome future and forecast negative sales 

of 2.1% over the period 2009-2014 (Datamonitor, 2008b). However, with an R&D portfolio 
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of 29 compounds in clinical phase 3 and 8 pending FDA approval (table 7), this launch R&D 

portfolio will deliver robust sales growth. Datamonitor estimates GSK’s launch portfolio to 

deliver annual sales of $7,223 million until 2012, which effectively will cancel out GSK’s 

declining sales of its mature and aging marketed portfolio that is experiencing increased 

generic competition (Datamonitor, 2008b). 

 

Extensive early to mid stage R&D pipeline due to CEDD structure 

The optimistic prediction regarding future R&D pipeline value, when unveiled in 2003, was 

reportedly the largest in the industry. Although the progression of the R&D pipeline has failed 

to yield expected sales, the impressive forecast in sales growth from GSK’s market portfolio, 

imply that GSK is moving in the right direction (appendix G). However, a considerable 

proportion of forecast sales growth must be accredited to two products: Tykerb and Cervarix 

(Datamonitor, 2008b). Although these two products will carry most forecast sales, the total 

R&D pipeline of GSK remains very broad in scope, spanning 8 therapeutic areas (GSK 

Annual Report, 2008). 

Moreover, the creation of CEDD/CEEDD (Centres of Excellence in Drug Discovery/Centre 

of Excellence in External Drug Discovery) has provided GSK with the industry’s strongest 

early-stage R&D pipeline with combined 95 research projects in clinical phase 1 and 2 (table 

7). Although a proliferation of these early-stage R&D products does not guarantee success, 

there remains significant potential in the CEDD model, which has proven highly innovative 

for GSK (Datamonitor, 2008b; appendix G). 
 
 
Strong support infrastructure 

As with Pfizer, GSK possess an extremely strong support infrastructure, and assuming that 

the company can deliver launch candidates, the company has in-house capabilities to support 

global commercialization. Hence, the marketing capabilities at GSK can potentially act as a 

key driver of future sales (appendix G). Although the pharmaceutical industry is constantly 

facing claims to reduce sales operations to cut cost, we believe that these capabilities at GSK 

must be viewed as one of its core strengths. 

3.3.3 Weaknesses 

Mature and aging launch portfolio is heavily exposed to generic competition 

As shown in table 8, only 5 products account for over 42% of GSK’s revenue, generated from 

the company’s business segment for pharmaceuticals for the treatment and prevention of 
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human diseases, which constitute 83.7% of the company’s net revenue. The projected 

negative growth in sales of 2.1%, according to Datamonitor, is to a large extent driven by 

increased generic competition to these five products (2008b), since this portfolio is rapidly 

aging and will experience patent expiry between 2008 and 2013 (the company’s single best 

selling drug Seretide/Adavair has patent expiry already in 2010). 

Despite forecasts of positive sales growth from GSK’s launch portfolio between 2009-2014, 

the company’s diminishing returns from its marketed portfolio will more than counter this 

growth.  

 

Failure to strengthen market portfolio 

Since the inception of GSK in 2000, the company has failed to deliver blockbuster product 

launches to significantly strengthen its market portfolio, thus making GSK’s portfolio 

vulnerable to generic competition, as the portfolio is rapidly maturing. This explains the 

negative forecast in sales growth out to 2012. In addition, it seems GSK has become over 

reliant on product lifecycle management strategies to enhance marginal sales from existing 

products, instead of driving sales growth from new innovations and new blockbuster launches 

(Datamonitor 2008b, appendix G). 

 

Dependence on low growth markets 

GSK’s therapeutic focus has made GSK heavily dependent on its performance in the 

respiratory, CNS, and infectious disease markets (GSK Annual Report, 2008). Traditionally, 

GSK has been positioned as a power-house in each segment. However, during the last decade 

of fierce competition, competitors have steadily overtaken GSK’s privileged position 

(Datamonitor, 2008b). In this respect, it is doubtful whether GSK will manage to launch new 

products in the short-term to retain its statue as a power-house within these segments. This is 

further reinforced by the fact that the anticipated launch of the follow-up drug to 

Seretide/Advair, has been delayed to after patent expiry of Seretide/Advair (Datamonitor, 

2008b). 
 
 
Safety concerns surrounding Avandia 

Besides the weaknesses mentioned above, GSK became further weakened in 2007, as 

Avandia, the company’s second best selling product (table 8), was involved in a patient safety 

scare (www.gsk.com; appendix G). Prior to this scare, Avendia was expected to yield vast 

growth in sales and was expected to become a key growth driver until patent expiry in 2012. 
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However, post-marketing-surveillance suggested an increase in CV risk among short-term 

patients of the product, and these studies provided sufficient data to issue a black-box warning 

by the FDA (appendix G). 

 

The analyzed strengths and weaknesses of GSK can be summarized in the following table. 

 
Strengths 

• Robust sales growth forecast from launch portfolio 

due to CEDD structure 

• Extensive early to mid stage R&D pipeline 

• Strong support infrastructure 

Weaknesses 

• Mature and aging launch portfolio is heavily exposed 

to generic competition 

• Failure to strengthen market portfolio 

• Dependence on low growth markets 

• Safety concerns surrounding Avandia 

 

3.3.4 Opportunities 

Retained potential for CEED to deliver substantial sales growth beyond 2012 

Despite the previous mentioned negative sales growth forecast of 2.1% to 2012, the newly 

established CEDD structure is a great asset to GSK, since the CEDD structure is expected to 

deliver sustainable growth rates in long-term sales after 2012. This CEDD structure entails 

eight so-called Centres for Excellence of Drug Discovery within different therapeutic areas, 

each with 400-600 employees (appendix G). The formation of a CEDD organization reflect 

the company’s strategy to improve R&D productivity, by organizing innovation into smaller 

organizations in order to increase internal competition, reduce the level of bureaucracy and 

provide greater financial autonomy (appendix G). Even though the CEDD structure is 

relatively new and the real impact on sales revenue has yet to be realized, industry 

commentators are cautiously optimistic, and some metrics indicate that the innovation capture 

at GSK has in fact improved. For example, the number of compounds in the company’s R&D 

pipeline (in clinical trials and registration) has increased from 118 in FY2001 (GSK Annual 

Report, 2001) to 132 in FY2008 (table 7), and by including pre-clinical compounds, the R&D 

pipeline counts as many as 153 compounds in FY2008 (www.gsk.com). However, the 

majority of these research projects are still in the early or mid-stage of the R&D process, and 
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proliferation of these early-stage R&D products does not guarantee success. Nevertheless, it 

demonstrates that the CEDD structure is working and is expected to yield of significant sales 

growth after 2012. Therefore, the CEDD structure constitutes a long-term growth opportunity 

and is believed to be a key driver of future competitive advantage. 

 

Increased presence in the high growth oncology market 

The newly launched products Tykerb and Cervarix for the treatment and prevention of breast 

and cervical cancer are expected to yield significant sales growth to 2023 and 2019 

respectively (GSK Annual Report, 2008). These products enjoy high standings regarding 

ingenuity and indicate high levels of innovative capabilities at GSK. Combined with an un-

innovative period since 2001, with only limited progress in late-stage projects in the launch 

portfolio, these two products is expected to be the primary growth drivers in the medium-

term, and penetrates the very lucrative and rapidly growing oncology market (Datamonitor, 

2008b; appendix G). 

 

Robust growth from vaccine portfolio supports the growth of non-vaccine 

pharmaceuticals 

Historically, GSK has enjoyed a privileged position in the market for infectious diseases, 

where vaccines constitute majority sales, and GSK is expected to remain a leading player. In 

this market, GSK is expected to deliver notable sales growth after 2012, partially due to the 

newly launched Cervarix, that remains patent protected until 2019. The extensive portfolio of 

marketed vaccines is therefore not subject to significant generic competition until 2019 (other 

vaccines are Infanrix/Pediarix (patent expiry: 2016) and Rotarix (patent expiry: 2020)), hence, 

this portfolio is expected to continue to yield sales revenue. Therefore, GSK’s leading 

position in the area of vaccinations of infectious diseases will give the much-needed support 

for its aging portfolio, especially in metabolic diseases. 

3.3.5 Threats 

High exposure to generic competition 

The patent exclusivity of Seratide/Avair, GSK’s best selling drug, expiring in 2010 (table 8), 

is the single biggest threat facing GSK, as it will lead to high exposure to generic competition 

and cause diminishing returns. GSK’s mature market portfolio and lack of blockbuster 

launches since 2001 gives rise to a great concern that the company will not be able to retain 

earnings after 2010. 
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Investor pressure to change GSK business model away from CEDD 

The negative forecast growth of 2.1% could potentially drive investors to pressure the 

management to change the GSK business model. This will hamper the development that is 

already underway within the CEDD structure. Moreover, a change away from CEDD will not 

prove beneficial in the short-term, hence, not prove increased growth rates between 2009 and 

2012. Furthermore, a change away from the CEDD structure will not provide CEDD with 

sufficient time to generate sales growth, which will be expected after complete integration 

(appendix G). 

 

Large scale M&A activity 

To boost short -to medium-term sales revenue GSK could be tempted into further large scale 

M&A activity, particularly as a result of increased investor turmoil. However, the company 

should heed the lesson gained from its merger in 2000, a strategic move that created a 

company of greater scale and a larger sales force, but not one that has launched many new 

products onto the market (Datamonitor, 2008b). Nevertheless, aggressive in-licensing and/or 

smaller ‘build on’ acquisitions offer greater opportunity for growth, potentially also moving 

the company into the biologics sector. 

 

The analyzed opportunities and threats of GSK can be summarized in the following table. 

 
Opportunities 

• Retained potential for CEDD to deliver substantial 

sales growth beyond 2012 

• Increased presence in the high growth oncology 

market 

• Robust growth from vaccine portfolio supports the 

growth of non-vaccine pharmaceuticals 

Threats 

• High exposure to generic competition 

• Investor pressure to change GSK business model 

away from CEDD 

• Large scale M&A activity 
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3.4 Daiichi Sankyo 

Daiichi Sankyo (DS), established in 2005 through the merger of two Japanese pharmaceutical 

companies; Sankyo Co. and Daiichi Pharmaceutical Co, is engaged in the discovery, 

development, manufacturing and marketing of human pharmaceuticals. Today, DS is the 

second largest Japanese pharmaceutical company in terms of revenue, after Takeda 

Pharmaceuticals. Since DS’s inception, the company has been heavily engaged in M&As. In 

2006, DS acquired the Zepharma division of Astellas. Later, in June 2008 DS acquired 35% 

(and became the majority owner) of Ranbaxy, an Indian generic drug developer and 

manufacturer. As late as in the summer of 2008, DS expressed interest in acquiring U3 

Pharma to strengthen the company’s oncology portfolio (www.daiichisankyo.com; appendix 

H). 

3.4.1 Key Performance Indicators 

As with Pfizer and GSK we have selected few performance indicators from DS’s financial 

report from 2008 and 2007 to analyze the company’s strengths, weaknesses, opportunities and 

threats. 

 

 FY2008 FY2007 07/08 Change 

NET REVENUE 842,147 (8,821) 880,12 (9,219) -4.3% 

R&D EXPENSES 184,539 (1,933) 163,472 (1,712) 12.9% 

   % of revenue 21.9% 18.6% N/A 

OPERATING INCOME 88,87 (931) 156,827 (1,643) -43.3% 

   % of revenue 10.6% 17.8% N/A 

NET INCOME -215,499 (-2,257) 97,66 (1,023) -320.6% 

   % of revenue -25.6% 11.1% N/A 
Table 9: DS’s Financial Margins 

Note: Table numbers without parenthesis are in million JPY as in DS’s financial report 2008 and 2007. However, to facilitate 

financial comparison, we have chosen to convert the figures to million USD (by using the average 2008 exchange rate JPY/USD: 

0,01047), which is represented in parenthesis. Furthermore, according to DS’s financial report of 2008, FY2008 refer to the financial 

year ending March 31st 2009. 

Source: www.daiichisankyo.com, DS Financial Report 2008, DS Financial Report 2007, DS Annual Report 2008. 

 

Recording revenue of $8,821 million in FY2008, a decrease of 4.3% over FY2007, DS is 

presently the 21st largest pharmaceutical company in the world in terms of revenue. However, 

DS is significantly smaller than both Pfizer and GSK. Despite the decrease in net revenue, DS 
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increased its R&D investment by 12.9% to $1,933 million in FY2008 providing a ratio of 

R&D expenses to net revenue at 21.9% (table 9). 

Yielding an operating income of only 10.6% in FY2008, marks a decline in operating income 

of 7.2% compared to FY2007, emphasizing that DS’s ability to profit from its own operations 

has dropped significantly over this period. With operating profit declining so rapidly from 

FY2007-FY2008, it is evident that DS’s net income must have declined in the same period. 

However, with a decline in income of more than 320%, DS’s bottom line in FY2008 was 

negative $2.257 million, yielding an expected but yet surprisingly low ratio of net revenue to 

net income of negative 25.6% (table 9). The reason for this disturbing decline in net income is 

primarily accredited to the change in ‘amortization of goodwill’ from FY2007-FY2008. In 

FY2007 the amortization of goodwill was $0, in FY2008 this increased to $3,706 million. 

Moreover, the ‘loss on valuation of derivatives’ increased in the same period from -$7,823 

million to -$214,285 million, and the losses accredited to foreign exchange rates increased 

from $0 in FY2007 to -$182,643 million in FY2008. Lastly, due to separation of ownerships, 

the ‘sales of investments in affiliates’ decreased from $91,199 million to $0 (DS Financial 

Report 2008). 

48.3% of DS’s revenue comes from sales of the pharmaceutical products listed in table 10 

below. The remaining revenues are generated in the 100 companies, where Daiichi Sankyo 

holds majority ownership, thus, they are excluded from this financial analysis, as they are 

excluded from DS’s pharmaceutical business segment (appendix H).  

In contrast to both Pfizer and GSK, the majority of DS’s revenue cannot be accredited to a 

few blockbuster drugs. In fact, the best selling drug, Olmetec/Olmesartan, constitutes only 

15.8% of net revenue. Therefore, DS is not pursuing the blockbuster product-centric strategy 

as Pfizer and GSK, as DS does not have a single product that generates in excess of $1 billion 

in revenue per year (table 10). 
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 FY2008 FY2007 07/08 Change Patent Expiry 

OLMETEC/OLMESARTAN 64,4 (675) 55,5 (581) 16.0% 2016 

MEVALOTIN 50,7 (531) 61,6 (645) -17.7% 2002 

CRAVIT 43 (450) 47,4 (497) -9.3% 2010 

LOXONIN 38,7 (405) 33,6 (352) 15.2% 2015 

OMNIPAQUW 28,3 (296) 31,2 (327) -9.3% 2011 

12 OTHER 

PHARMACEUTICALS 181,6 (1,902) 197,8 (2,072) -8.2% N/A 
Table 10: DS’s Annual Revenue of Key Products 

Note: Table numbers without parenthesis are in million JPY as in DS’s financial report 2008 and 2007. However, to facilitate 

financial comparison, we have chosen to convert the figures to million USD (by using the average 2008 exchange rate JPY/USD: 

0,01047), which is represented in parenthesis. Furthermore, patent expiry dates are according to FDA, thus representing patent 

expiry on US markets only (patent expiry on EU markets might differ). 

Source: www.daiichisankyo.com, DS Financial Report 2008, DS Financial Report 2007, DS Annual Report 2008. 

 

3.4.2 Strengths 

Strong R&D capabilities 

Daiichi Sankyo is known for its historical strong R&D capabilities and allocates much capital 

to R&D investments. With an R&D expenditure of $1,933 million in FY2008, the ratio of 

R&D investments to sales was 21.9%, an increase of 3.5% over FY2007, exceeding both 

Pfizer and GSK (table 9). This strong commitment to R&D has traditionally yielded 

continuity in product launches, and this is expected to continue in the short -to medium-term. 

 

Focus on core pharmaceutical business 

As mentioned, only the business segment for pharmaceuticals is included in the DS financial 

statement for 2008. Although the DS group operates in a variety of sectors including animal 

health and nutrition, these business segments was in 2007 separated and spun-out to separate 

and fully independent operations, such as Wakodo, Daiichi Pure Chemicals and Daiichi 

Radioisotope Laboratories, allowing DS to focus on its core business: human 

pharmaceuticals. Hence, DS’s goal is to establish itself as a Global Pharma Innovator, to 

promote superior earnings and consistent growth by exploiting the growth trajectory in the 

pharmaceutical industry (Datamonitor 2008c; appendix H). 
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Growth in Olmetec/Olmesartan 

The key component of DS’s market portfolio is the anti-hypertensive agent 

Olmetec/Olmesartan, which gained FDA approval in 2007. This product is expected to drive 

the sales growth of DS until patent expiry in 2016. From FY2007-FY2008 the sales grew by 

16.0% (table 10) and this grow trajectory is expected to continue. By 2012, DS expects 

annual revenue around $2,500 million generated from this single product, making it a 

blockbuster product (DS Annual Report, 2008; Datamonitor 2007b) 

3.4.3 Weaknesses 

Decline of Melavotin sales 

DS holds the marketing rights in Japan, South Korea, Taiwan and Thailand for the product 

Melavotin, used to treat hypercholesterolemia, originally developed by Sankyo. Bristol-Myers 

Squibb holds the right to all other markets. Especially the Japanese market has experienced a 

period of great upheaval of competition in recent years, due to the incentivization of generic 

prescription and NHI (National Health Insurance) price revisions. Generic competition has 

significantly eroded DS’s share of the lucrative high cholesterol market, thus earnings from 

Mevalotin has dropped from $1,850 million in FY2003 to just $675 million in FY2008 (DS 

Financial Report, 2008; Datamonitor, 2008c). 

 

Geographically concentrated revenue 

As many other traditional Japanese companies, DS’s revenue is not geographically 

diversified, as more than 70% of net revenue comes from the Japanese market (DS Annual 

Report, 2007). Consequently, DS is excessively dependent on this particular geographic 

location, thus increasing the operational risk while reducing market share (Datamonitor, 

2008c).  

 

Low financial margins and returns  

With a recorded net income of -$2,257million, DS’s ratio of net income to net revenue 

dropped to -25.6% in FY2008 (see table 9), which, as mentioned, was primarily due to 

amortization of goodwill. This is far below the competitors Astellas and Takeda, who 

recorded strong returns and margins for FY2008 and FY2007. These low returns and margins 

could adversely affect investor confidence. 
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The analyzed strengths and weaknesses of DS can be summarized in the following table. 

 
Strengths 

• Strong R&D capabilities 

• Focus on core pharmaceutical business 

• Growth in Olmetec/Olmesartan 

Weaknesses 

• Decline of Melavotin sales 

• Geographically concentrated revenue 

• Low financial margins and returns  

 

3.4.4 Opportunities 

Overseas market penetration 

Due to the strong domestic focus and only little global expansion, penetration of overseas 

markets is a significant opportunity and provides great growth trajectories for DS. However, 

this must be seen as a central long-term goal. Despite the long-term orientation, the growth 

trajectory of Olmetec/Olmesartan can be boosted by overseas market penetration. According 

to the Datamonitor forecast, more than 40% of DS’s net revenues can be generated from the 

US market alone, yielding a total of $2,500 million by 2012 (2008c).  
 

Formation of partnerships 

Presently, DS’s US sales are driven via promotion by its US subsidiaries through 

collaborative partnerships with US-based pharmaceutical companies, such as Forest 

Laboratories, that markets and sales the Olmesartan franchise, comprising both Benicar, 

Benicar HCT and recently Azor. Additional sales generated from these collaborative 

partnerships, allow DS to intensify its R&D investment by decreasing the company’s overseas 

sales and marketing infrastructure (appendix H). 

3.4.5 Threats 

Japanese healthcare reforms encourage generic competition 

The largest threat facing DS is the ongoing changes of the generic drug infrastructure on the 

Japanese market. This is similar to what can be seen in the US and European markets. 

Conventionally, patients and physicians have perceived generic versions of branded drugs as 

somewhat less desirable, thus generic competition has been traditionally low. However, cost 
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containment measures from the government are now being formulated, allowing a more 

profound generic infrastructure to emerge. This threat will potentially erode DS’s revenue 

significantly (Datamonitor, 2007b; appendix H). 

 
NHI price reimbursement reviews  

A threat to DS’s sales growth in Japan is the biennial National Health Insurance (NHI) price 

reimbursement reviews. For medical providers to be reimbursed by health insurance 

providers, drugs must be listed on the NHI drug price list. The drugs on the list are then 

reviewed biennially and the reimbursement price is adjusted according to a pricing formula. 

NHI reimbursement price reviews have continued to drive down the price of pharmaceutical 

products and have had significant effects on the sales of Japanese marketed drugs in recent 

years. NHI price reimbursement cuts would continue to pose significant risk to the company's 

sales growth (Datamonitor, 2008c). 

 

Increasing competition from Western pharmaceutical companies  

DS is exposed to additional competition since more and more Western companies cater the 

Japanese market. Results from the International Conference on Harmonization removed the 

need for western pharmaceutical companies to carry out separate clinical trials in the Japanese 

market, which has made it easier for western pharmaceutical companies to penetrate the 

Japanese market, without a Japanese partner (Datamonitor, 2008c). Consequently, it is likely 

that still more western companies expand sales to the Japanese market. Increased competition 

will erode DS’s market share and diminish sales revenue (appendix H). 

 

The analyzed opportunities and threats of DS can be summarized in the following table. 

 
Opportunities 

• Overseas market penetration 

• Formation of partnerships 

Threats 

• Japanese healthcare reforms encourage generic 

competition 

• NHI price reimbursement reviews  

• Increasing competition from Western pharmaceutical 

companies 
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3.5 Bristol‐Myers Squibb 

In 1858, Edward Robinson Squibb founded a laboratory in New York, E.R. Squibb, M.D. 

with the objective of producing consistently pure medicine and with a mission to extend and 

enhance human life. Two decades later, William McLaren Bristol and John Ripley Myers 

bought a failing drug manufacturing company and founded Bristol-Myers (www.bms.com; 

appendix I). Later, in 1989, Bristol-Myers merged with Squibb, establishing a global leader, 

Bristol-Myers Squibb (BMS), in the pharmaceutical industry and created the second-largest 

biopharmaceutical venture in the world in terms of annual revenue (at the time). 

3.5.1 Key Performance Indicators 

As with Pfizer, GSK and DS we have selected few performance indicators from BMS’s 

financial report from 2008 and 2007 to analyze the company’s strengths, weaknesses, 

opportunities and threats. 

 

 FY2008 FY2007 07/08 Change 

NET REVENUE 20,597 18,193 13.2% 

R&D EXPENSES 3,586 3,227 11.1% 

   % of revenue 17.4% 17.7% N/A 

OPERATING INCOME 4,024 2,746 46.6% 

   % of revenue 19.5% 15.1% N/A 

NET INCOME 3,155 1,739 81.4% 

   % of revenue 15.3% 9.6% N/A 
Table 11: BMS’ Financial Margins 

Note: Table numbers are in million USD and according to BMS’ financial report FY2008 refer to the financial year ending 

December 31st 2008. 

Source: www.bms.com, BMS Financial Report 2008, BMS Annual Report 2008. 

 

Recently in FY2008, BMS generated annual revenue of $20,597 million, an increase of 

13.2% over FY2007, primarily due to the significant growth in sales of Plavix and Abilify 

(table 11 and 13). With operating profit of $4,024 million, 46.6% above the level in FY2007, 

BMS’s EBIT margin in FY2008 was 19.5%, above industry average (appendix F). Moreover, 

FY2008 provided a net income of $3,155 million, a staggering 81.4% higher than FY2007 

(table 11). 

BMS operates with an R&D strategy focused specifically on its vision of “blending the best 

of Biotech and the best of Pharma to create the Next-Generation BioPharma Company” 
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(appendix I). With this approach towards combining the traditional pharma with innovative 

biotechnologies, BMS’s R&D strategy is to “focus on serious diseases with significant unmet 

medical needs” (www.bms.com). BMS believes that this will “create a more entrepreneurial 

culture that values individual contributions while fostering a collaborative and productive 

teamwork” (www.bms.com). 

This R&D approach has generated three business characteristics: “A continued focus on an 

innovative portfolio, a selectively integrated business model, and an unrelenting focus on 

continuous improvement” (www.bms.com). This is reinforced with a significant commitment 

to pharmaceutical R&D with annual spending of $3,586 million in FY2008, an increase of 

11.1% over FY2007 (table 11), yielding 36 compounds in clinical development and 

registration, as indicated in table 12 below. 

 
 FY2008 

PHASE 1 7 compounds 

PHASE 2 12 compounds 

PHASE 3 9 compounds 

Reg. 8 compounds 
                       Table 12: BMS’ Clinical R&D Pipeline 

                           Source: www.bms.com, BMS Annual Report 2008. 

 
The revenue generated from the business segment for pharmaceuticals generate 71% of 

BMS’s net revenue, and according to table 13 below, more than 78% of the revenue in this 

business segment comes from 5 products, indicating an evident blockbuster product-centric 

strategy. 

 
 FY2008 FY2007 07/08 Change Patent Expiry 

PLAVIX 5,603 4,755 17.8% 2011 

AVAPRO/AVALIDE 1,290 1,204 7.1% 2011 

REYATAZ 1,292 1,124 14.9% 2017 

SUSTIVA 1,149 0,956 20.2% 2012 

ABILIFY 2,153 1,66 29.7% 2017 

7 OTHER 

PHARMACEUTICALS 3,230 2,232 44.7% N/A 
Table 13: BMS’ Annual Revenue of Key Products 

Note: Table numbers are in million USD and patent expiry dates are according to FDA, thus representing patent expiry on US 

markets only (patent expiry on EU markets might differ). 

Source: www.bms.com, BMS Financial Report 2008, BMS Annual Report 2008, www.fda.gov. 
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As an additional approach to its strategy, BMS launched a statement of a new aggressive 

external development programme. BMS strives to capture the benefits of biotechnology, 

hence, this can be analyzed as a step towards a more international based approach with a 

propensity of increased collaboration between traditional BMS and biotechnology companies. 

3.5.2 Strengths 

Strong launch portfolio 

From FY2003-FY2008, BMS has successfully launched 8 new medications, providing 

continuity in cash-flows and avoiding eroding profits from generic competitors. Particularly, 

the most recent product launches of Sprycel in 2006, Atripla in 2006 and Ixempra in 2007 are 

in their earliest product life cycles and are expected to generate annual revenues of $3,500 

million in 2012, hence, contributing to significant sales growth (Datamonitor, 2008d; 

appendix I). Moreover, BMS’s relatively high investment in R&D (17.4% of net revenue 

according to table 11) will therefore benefit the company over the coming years. Forecasting 

by Datamonitor expect that the launch products from 2006-2009 will contribute with as much 

as 39% of the company’s growth (as percentage of 2006 sales), underlining BMS’s strong 

R&D operations (2009a). 

 

Partnerships with other pharmaceutical -and biotechnology companies 

In recent times, BMS has created a focus group of seven priority disease areas for 

collaboration, hence approaching the R&D process differently than previously, thereby 

creating a larger base for partnerships and technology-transfer across sectors and industries 

(appendix I). From that approach the result can already be seen, as BMS has launched eight 

new products, most of which have been created in collaboration with partners, within the 

different priority areas (BMS Annual Report, 2008). 

Previously, BMS acquired pharmaceutical companies in order to develop its clinical R&D 

pipeline, gain competitive advantage, and utilize R&D already conducted, hence, benefiting 

from the knowledge externally created. However, around 2003-2004 a shift in strategy 

appeared as the trend of partnerships seemed to evolve. In 2006, BMS and Gilead Sciences 

announced FDA approval of a HIV medicine, which they had developed and produced 

together in a partnership dating back to 2004. Prior to this, BMS had collaborated with 

Exelixis and Lexicon to identify novel oncology targets and neuroscience compounds 

respectively (www.bms.com; appendix I).  Since then, BMS has created many exclusive 
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partnerships and collaborated with numerous companies, such as Medarex in 2004, 

AstraZeneca and Pfizer in 2007, PDL Biopharma in 2008, Nissan Chemical Industries, Ltd. 

and Teijin Pharma Limited in 2009, and many more (appendix I). This new trend in strategy 

outlines a very aggressive entry onto new markets in order to gain competitive advantages. 

3.5.3 Weaknesses 

Exposed to generic competition 

Out of the 5 products that generate more than 78% of BMS’s net revenue, 3 compounds have 

expected patent expiry in 2011 and 2012 (see table 13), which will yield significant drops in 

revenue. The availability of generic prescription from 2011 onwards, will impact the sales and 

we forecast significant negative growth in the sales of these three compounds. Presently, 

BMS does not have alternative products to counter the diminishing returns in the anti-

thrombosis market. However, an alternative anti-thrombosis treatment, Apaxiban, is expected 

to hit the market in 2010, but BMS expect this product to generate sales growth of $252 

million from its launch in 2010, whereas Plavix is forecasted to lose $892 million in sales 

from 2010-2012 (BMS Annual Report, 2008; BMS Financial Report, 2008). 

 
Narrow therapeutic focus 

With sales of $7,096 million (Plavix, Avapro/Avalide and Pravachol) in FY2008, constituting 

more than 48% of sales in the business segment for human pharmaceuticals, BMS is heavily 

reliant on the portfolio products for the treatment of cardiovascular (CV) diseases. Although 

the CV market has generated vast amounts of cash-flows for BMS in recent years, the market 

is forecasted to record very low sales growth in the coming years, due to increased generic 

competition, increased governmental pricing and reimbursement pressure, and a fundamental 

lack of innovative new products. Despite historical sales, BMS must not retain its focus on the 

CV segment, as this constitute a short -to medium-term weakness (Datamonitor, 2008d) 

 
The analyzed strengths and weaknesses of BMS can be summarized in the following table. 

 
Strengths 

• Strong launch portfolio 

• Partnerships with other pharmaceutical -and 

biotechnology companies 

Weaknesses 

• Exposed to generic competition 

• Narrow therapeutic focus 
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3.5.4 Opportunities 

Therapeutic diversification into biologics 

The significant investment in R&D of 17.4% in FY2008 (see table 11) illustrates BMS’s 

strong commitment to pharmaceutical R&D. Conventionally, BMS has invested heavily in 

both internal R&D capabilities, but also in licensing agreements with biotechnology 

companies. Although BMS’s fast-maturing portfolio with focus on the slowing cardiovascular 

segment will be the most dominant source of revenue in the short-term, an increased focused 

on the company’s small molecule portfolio with focus on oncology and auto-immunology, 

and the recent products launches of Ixempra and Sprychel along with the rheumatoid arthritis 

treatment Orencia can propel sales in the medium -to long-term (Datamonitor, 2009a; 

appendix I). 

3.5.5 Threats 

High dependence on markets that are heavily exposed to generic competition 

The US market for pharmaceuticals is heavily exposed to generic competition, and President 

Obama’s ‘generics friendly’ policies will allow cheaper medications for the Americans, as 

mentioned in the literature review. This constitutes a significant threat to BMS, due to the 

strong reliance on revenue generated from the US market. Apotex, a Canadian generics 

manufacturer, launched the ‘at-risk’ generic Clopidogrel to compete against BMS’s Plavix on 

the US market. The launch of Clopidogrel was prior to the outcome of the litigation case 

between BMS and Apotex, which was eventually won by BMS forcing Apotex to withdraw 

Clopidogrel from the market. This threat will be ever present to BMS, as the company derives 

majority revenue from the lucrative and ‘generics friendly’ US market (Datamonitor, 2008d, 

2009a). 

 

Fierce competition across therapeutic markets 

With presence in the fast-growing therapeutic markets; anti-thrombotics, rheumatoid arthritis 

and oncology, BMS must expect more fierce competition in the medium -to long-term. 

BMS’s oncology product Erbitux is under threat from Genentech’s Avastin, and in the market 

for rheumatoid arthritis medications, the growth of BMS’s Orencia could eventually be 

hampered by more established biologics as Enbrel, Emicade and Humira (Datamonitor, 

2008d). 
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BMS’s strategy to focus on developing drugs to cater high growth markets, is challenged by 

the fact that the targeting of highly lucrative markets always will give way to increased 

competition from other pharmaceutical companies looking to penetrate the fast-growth 

markets (Datamonitor, 2009a). 

 

The analyzed opportunities and threats of BMS can be summarized in the following table. 

 
Opportunities 

• Therapeutic diversification into biologics 

Threats 

• High dependence on markets that are heavily 

exposed to generic competition 

• Fierce competition across therapeutic markets 
 

3.6 Sanofi‐aventis 

Sanofi-aventis (SA) is an international pharmaceutical group engaged in research, 

development, manufacturing and marketing of pharmaceutical products for the human 

prescription market (appendix J). Sanofi-Aventis is the result of several mergers and 

acquisitions throughout the last decade. Sanofi, a former subsidiary of Total S.A, merged with 

Synthélabo in 1999 to create Sanofi-Synthélabo. Aventis was formed in 1999 as a result of a 

merger between Rhône-Poulenc S.A. and Hoechst Marion Roussel. In 2004 Aventis was 

acquired by Sanofi-Synthélabo and created Sanofi Aventis, which is now the fourth largest 

pharmaceutical company in terms of annual revenue (www.sanofi-aventis.com). 

Despite its short history (in present organizational form) SA has built its vision of 

“Strengthening life, everywhere” on four ground pillars: “Innovation, driven by patient needs 

and value creation for payers”, “Strategy, built region by region”, “Competitiveness, in 

terms of market presence, growth and efficiency” and “Growth, from innovation, global 

expansion and diversification” (www.sanofi-aventis.com). Thus, SA has acknowledged that 

an efficient innovation model is essential for sustainable growth in an ever-changing industry 

by recognizing and realizing the competencies and resources needed, such as new technology 

and new partnerships. This is what SA calls: “adapting our company for the future” 

(appendix J). To improve R&D efficiency, SA has reviewed its R&D strategy, as it believes 

that in order to move forward, it will have to “evolve [its] decision-making process, creating 
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an innovative and dynamic organization, developing a clear strategy to tap into the best 

science around the world” (www.sanofi-aventis.com). 

3.6.1 Key Performance Indicators 

As with Pfizer, GSK, DS and BMS we have selected few performance indicators from SA’s 

financial reports from 2008 and 2007, in order to analyze the company’s strengths, 

weaknesses, opportunities and threats. 

 

 FY2008 FY2007 07/08 Change 

NET REVENUE 27,568 (39,588) 28,052 (40,283) -1.7% 

R&D EXPENSES 4,575 (6,570) 4,538 (6,517) 0.8% 

   % of revenue 16.6% 16.2% N/A 

OPERATING INCOME 9,184 (13,188) 9,480 (13,613) -3.1% 

   % of revenue 33.3% 33.8% N/A 

NET INCOME 7,068 (10,150) 7,110(10,210) -0.6% 

   % of revenue 25.6% 25.3% N/A 
Table 14: SA’s Financial Margins 

Note: Table numbers without parenthesis are in million EUR as in SA’s financial report 2008 and 2007. However, to facilitate 

financial comparison, we have chosen to convert the figures to million USD (by using the average 2008 exchange rate EUR/USD: 

1,436), which is represented in parenthesis. Furthermore, according to SA’s financial report of 2008, FY2008 refer to the financial 

year ending March 31st 2009. 

Source: www.sanofi-aventis.com, SA Financial Report 2008, SA Financial Report 2007, SA Annual Report 2008. 

 

SA’s revenue of $39,588 million in FY2008 decreased  $1.7% over FY2007, which must be 

accredited to unfavourable exchange rates. With a slight increase of 0.8% in the company’s 

commitment to R&D from FY2007 to FY2008, the total R&D expense amounted to $6,570 

million in FY2008, providing a ratio of R&D expenses to net revenue of 16.6%, a little higher 

than industry average (appendix F). SA’s clinical R&D pipeline encompasses 63 compounds 

as shown in table 15 below. 

 

 FY2008 

PHASE 1 13 compounds 

PHASE 2 17 compounds 

PHASE 3 25 compounds 

Reg. 8 compounds 
                       Table 15: SA’s Clinical R&D Pipeline 

                       Source: www.sanofi-aventis.com. 
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With an operating income of $13,188 million in FY2008, a decrease of 3.2% over FY2007, 

the company’s EBIT margin was industry-high 33.3%, implying that SA are highly 

competent at profiting from ongoing operations. Yielding a net income of $10,150 million 

provides a ration of net income to net revenue at 25.6%, significantly higher than industry 

average (see appendix F and table 14). 

The sales of key pharmaceutical products listed in table 16 below represent almost 90% of the 

company’s net revenues in FY2008. Moreover, 9 key products constitute almost 85% of SA 

revenues from prescription pharmaceuticals, and with products generating annual sales above 

$1 billion, SA pursue a blockbuster product-centric strategy.  

 

 FY2008 FY2007 07/08 Change Patent 

Expiry 

LOVENOX 2,738 (3,932) 2,612 (3,751) 4.8% 2011 

PLAVIX 2,616 (3,757) 2,424 (3,481) 7.9% 2013 

APROVEL 1,202 (1,726) 1,080 (1,551) 11.3% 2012 

LANTUS 2,450 (3,518) 2,031 (2,917) 20.6% 2015 

TAXOTERE 2,033 (2,919) 1,875 (2,693) 8.4% 2012 

ELOXATINE 1,348 (1,936) 1,521 (2,184) -11.4% 2007 

STILNOX/AMBIEN/MYSLEE 829 (1,190) 1,250 (1,795) -33.7% 2007 

COPAXONE 622 (0,893) 1,177 (1,690) -47.2% 2008 

ALLEGRA 688 (0,988) 706 (1,014) -2.5% 2009 

7 OTHER 

PHARMACEUTICALS 2,606 (3,742) 2,395 (3,439) 8.8% N/A 
Table 16: SA’s Annual Revenue of Key Products 

Note: Table numbers without parenthesis are in million EUR as in SA’s financial report 2008 and 2007. However, to facilitate 

financial comparison, we have chosen to convert the figures to million USD (by using the average 2008 exchange rate EUR/USD: 

1,436), which is represented in parenthesis. Furthermore, patent expiry dates are according to FDA, thus representing patent expiry 

on US markets only (patent expiry on EU markets might differ). 

Source: www.sanofi-aventis.com, SA Financial Report 2008, SA Financial Report 2007, SA Annual Report 2008, www.fda.gov. 

 

3.6.2 Strengths 

Strong therapeutic positioning 

As indicated in table 16 above, the majority of SA’s revenue is generated from relatively few 

products. Although these drugs have expected patent expiry between 2007-2015, the company 
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will remain strongly positioned at a therapeutic level until 2012, due to the many 

differentiated products on the market. Moreover, declining sales caused by patent expiry can 

be countered by increases in sales from both the company’s market portfolio and the 

company’s strong launch portfolio with 25 compounds in clinical phase 3, and 8 pending 

FDA approval (table 15). 

 

Partnerships with companies from relating industries 

Despite a history of a dozen mergers, SA has not engaged in M&A activity since 2000. 

Instead, to develop the company’s R&D pipeline SA engages in partnerships, especially with 

biotechnology and biotherapy companies (appendix J). The emphasis on partnership-

formation has changed the traditional strategy of the company from vertically integrating 

companies, through M&As of companies within the industry, in order to produce new 

products in collaboration with companies from inside and outside the industry. 

Currently, SA has multiple ongoing partnerships across the globe and across industries such 

as Regeneron with whom it develops and commercializes human antibodies. In addition, SA 

has created a strategic collaboration with Dyax concerning an exclusive global license for the 

development and marketing of a human monoclonal antibody (www.sanofi-aventis.com; 

appendix J). 

 

3.6.3 Weaknesses 

Low penetration of the biologics market   

The majority of SA’s sales are derived from the company’s small molecule products and from 

its sales from vaccines and therapeutic protein products. In 2006, small molecules accounted 

for 78.5%, which in FY2008 was further reduced to 74.1% (SA Financial Report, 2006, 

2008). Datamonitor forecast a further decline to 69.5% by 2012, driven by robust sales in 

vaccines (Datamonitor, 2008e). Nevertheless, with the majority of net revenue coming from 

small molecules, SA’s dependence on biologics is lower than industry average (Datamonitor, 

2008f). However, since the biologics market is forecasted to record much higher levels of 

growth than the market for small molecules, due to a rapid uptake in newer technologies and 

less exposure of generic competition, SA’s low penetration of the biologics market constitute 

a significant weakness. 
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Failure of Acomplia to reach previously anticipated sales potential  

The drug Acomplia, for the treatment of obesity and smoking cessation, was by SA expected 

to drive future sales growth by a projected $2,200 million annually after 2010 (SA Annual 

Report 2007, 2008). Acomplia was granted approval by the European regulatory authority 

EMEA in 2006, however, in June 2007, the FDA declined approval on the US market due to 

the risk of psychiatric side effects (www.fda.gov). Consequently, SA withdrew its NDA, 

causing serious doubts about the company’s ability to profit from its launch portfolio to 

counter declining sales of its mature and aging market portfolio (Datamonitor, 2008e). 

 

The analyzed strengths and weaknesses of SA can be summarized in the following table. 

 
Strengths 

• Strong therapeutic positioning 

• Partnerships with companies from relating industries 

Weaknesses 

• Low penetration of the biologics market   

• Failure of Acomplia to reach previously anticipated 

sales potential  
 

3.6.4 Opportunities 

Penetration of the generics market 

SA has already made moves to enter the global generics market and has strengthened its 

presence in the European markets via its acquisition of Zentiva (Datamonitor, 2008f). 

Although SA is building up its position in the EU market, it is advised to expand its presence 

onto the US market, where revenue from generics can be significantly increased, due to the 

180 days market exclusivity via the Hatch Waxmann Act for generics manufactures. SA has 

yet to penetrate the US generics market, although it has launched a number of ‘authorized 

generics’ via a third party in order to offset generic decline for off-patent branded products 

(Datamonitor, 2008f). 

3.6.5 Threats 

Exposure of generic competition 

Although SA has a strong diversified marketed portfolio that is expected to yield substantial 

sales growth in the short- to medium-term, this portfolio of marketed products is entering a 
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period of rapid maturation. This is illustrated most obviously in declining sales of 47.2% of 

Capaxone that lost patent exclusivity in 2006, declining sales of 33.7% of 

Stilnox/Ambien/Mysele that lost patent exclusivity in 2007 and declining sales of 11.4% of 

Elaxotine that also lost patent exclusivity in 2007 (see table 16).  

 

The analyzed opportunities and threats of SA can be summarized in the following table. 

 
Opportunities 

• Penetration of the generics market 

Threats 

• Exposure of generic competition 

 

3.7 Conclusion 

By analyzing strengths, weaknesses, opportunities and threats of five pharmaceutical 

companies, we have identified how a selection of pharmaceutical companies presently 

approaches pharmaceutical R&D. We here present a short summary of the five, in order to 

recall the most important characteristics. 

The initial analysis of Pfizer showed how the company pursues a blockbuster product centric 

strategy, traditionally driven by vast M&A activity, which has not only strengthened the 

company’s market pipeline and clinical R&D pipeline, but also its support capabilities. These 

commercial capabilities have helped the company attain status as one of the worlds leading 

pharmaceutical companies. However, the company’s overreliance on sales generated by only 

a few blockbuster products makes it vulnerable to generic competition. Hence, to diversify the 

company’s portfolio and to counter the increasing generic exposure, further penetration of the 

lucrative and high growth biologics market is advised. 

Secondly, the analysis of GlaxoSmithKline revealed how this company has developed a 

strong early to mid stage R&D pipeline, driven by the Centres of Excellence in Drug 

Discovery (CEDD) structure. However, GSK’s mature and aging market portfolio is facing 

severe generic competition and the company’s attempts to retain earnings by launching new 

products have failed. Moreover, it is unreasonable to expect that the CEDD structure will 

deliver substantial sales in the short-term. However, the CEDD is anticipated to balance the 

declining sales by new product launches in the medium -to long-term. Advisedly, the CEDD 

structure can be used to penetrate the biologics market into the high-growth oncology 

segment, which GSK is already catering. 
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Thirdly, the analysis of Daiichi Sankyo presented a company with strong R&D capabilities, 

which can be leveraged to launch new medications to counter declining sales of key products. 

However, the company’s strong domestic focus and concentrated geographic revenue, 

increases the operational risk associated with specific geographic markets. Recent Japanese 

healthcare reforms encourage generic prescription by providing favourable NHI price 

reimbursement reviews of generic medications, which potentially can have a negative impact 

on the company’s domestic sales. Therefore, it is advised that the company penetrates 

overseas markets, preferably the high growth biologics markets through partnering with 

foreign partners. 

Fourth, Bristol-Myers Squibb’s strong commitment to collaboration and in-licensing deals 

with other companies in related therapeutic areas, enables the company to leverage its 

partners’ expertise, thus, BMS possess a strong late-stage clinical R&D portfolio to drive 

future sales growth. However, the therapeutic focus of the company’s market portfolio 

remains relatively narrow, focusing primarily on high-growth markets. Consequently, the 

company is facing still more fierce competition across its therapeutic markets and combined 

with the company’s overdependence on markets that are heavily exposed to generic 

competition, it is advised that the company engaging in therapeutic diversification into other 

markets with limited generic exposure, such as the biologics markets. 

Lastly, the analysis of Sanofi-aventis shows a company that enjoys a strong therapeutic 

position, where future sales are driven primarily from the vaccines business, coupled with 

innovative product development originating from the company’s many partnerships with both 

other pharmaceutical and biotech companies in related therapeutic areas. However, the 

company is exposed to patent expiry and likely to face subsequent generic competition. To 

counter this generic competition, therapeutic diversification into the high-growth market of 

biologics, that enjoy minimal generic threat, is advised. 

Not only has this analysis provided necessary insights on the status quo of the R&D processes 

of the selected companies, it has also encouraged and prepared an analysis of the future R&D 

processes. Moreover, we have seen one significant trend emerge. The traditional blockbuster 

product-centric strategy makes companies vulnerable to generic competition after patient 

expiry, due to the overreliance on sales generated by only a few blockbuster products. This is 

reinforced by the fact that declining R&D productivity results in both higher R&D 

expenditures, and more importantly, the companies fail to launch new blockbuster drugs to 

substitute for declining sales. 
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To counter the generic competition and to drive future sales, therapeutic diversification is 

advised. Moreover, it is widely recognized by industry leaders and experts, that the high-

growth market for biologics can be the industry’s way out of the productivity crisis. 

Therefore, the contours of the future of pharmaceutical R&D seem to be therapeutic 

diversification into the market for biologics. Meanwhile, this marks a shift from the 

traditional blockbuster product centric strategy to a more personalized drug development, 

where drugs are personalized according to patient biologics. 
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4.0 PART FOUR: Future Trends in the R&D Process 

 

4.1 Introduction to Part Four 

Changes are on the way for the pharmaceutical industry. Many factors are influencing these 

changes, and the pharmaceutical companies shall take important strategic decisions, in order 

to evolve along side the changes and stay competitive. “In the current business model you are 

guaranteed to lose your entire book of business in 10 – 12 years. The first reflex for many 

companies is to merge and that buys them ‘a little time’ to deal with patent expiries, but 

fundamental changes will ultimately be necessary” (PwC, 2007, p. 27), J.P Garnier, CEO for 

GSK, highlighted at a stockholder meeting in 2004. New strategic initiatives must be 

incorporated in coherence with the core competences of the company, in order to maintain 

competitive advantages and exploit opportunities. 

Having analysed both the R&D productivity crisis and conducted a thorough financial 

analysis of five selected pharmaceutical companies, provided the thesis with a sufficient 

foundation for forecasting future trends of pharmaceutical R&D. After having identified the 

contours of the future, where pharmaceutical companies increasingly diversify into the market 

for biologics, to reduce the exposure of generic competition, this analysis further embarks on 

this discussion. Therefore, this analysis explores the transition away from blockbuster product 

centric strategies into personalized medicine, which combines conventional pharmaceutical 

innovations with features of patient biologics and new technology. Moreover, the analysis 

investigates the R&D process for discovering and developing personalized medicine, since 

this is a whole new era within the world of pharmaceuticals. 

4.2 Transition from Blockbuster to Personalized Medicine 

The initial step in this analysis is to validate whether the shift away from blockbuster product 

centric strategies, where pharmaceutical companies produce blockbuster drugs into producing 

personalized medicine, is authentic. 

When asked whether or not the shift from blockbuster drugs to personalized medicine is real 

Lubor Gaal (LG), Senior Director, Licensing Europe from Bristol-Myers Squibb (BMS) 

replied: “Yes. Sure. I see a trend there” (appendix K), which Philip Celeste, Head of Access 
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to Innovation Europe, External Innovation from Sanofi-aventis (SA) supports: “I would say 

yes, of course” (appendix L). This was further supported by Chris Hitchcock (CH), Executive 

Director for R&D from Pfizer (appendix Q) and Shelagh Wilson (SW), Vice President for 

Business Development from GSK (appendix R). 

Peter Aksel Villadsen (PAV), Senior Business Analyst from Medicon Valley Alliance (MVA) 

further elaborates on this transition: “The FDA has recently implemented numerous different 

programmes, which allows for shorter (approval) processes towards the market for 

personalized medicine” (appendix M). Such initiatives like the FDA Fast Track programme 

definitely makes it more attractive for pharmaceutical companies to explore personalized 

medicine. The Fast Track programme significantly shortens the drug development time and 

thus increases R&D efficiency, and generates greater profitability per compound. 

Furthermore, PAV predicts that the advancement from blockbuster medicine to personalized 

medicine will be of great benefit to the potential patients, simply due to the fact that a tailored 

medical dosage is significantly more favourable in a healthcare-economically perspective 

(appendix M).  

4.2.1 Long Time Horizon 

However, in the pharmaceutical industry transitions like the transformation into personalized 

medicine happens over a long period of time. Consequently, a shift in R&D trends will take 

many years to fully implement, hence, the results of the transition will not be visible in the 

near future, but will more likely be observable within a long-term period of ten to twelve 

years (11.8 years according to section 2.3.2). As LG explains: “Now we experience a shift 

from blockbuster to personalized medicine. Many claim this shift to be radical, but I believe it 

is gradual. We will not completely bury a business model that has made us prosperous. 

Probably there will go 10-12 years before personalized medicine is fully integrated, because 

it must follow the drug development cycles. We do not really know how to capture the 

personalized drug” (appendix K). Capturing personalized medicine is bound to take many 

years, as the amount of information and technology needed to facilitate the R&D process is 

enormous, and as of now many companies are still trying to analyse how to take on the 

evolvement of R&D. LG emphasizes the dilemma of changing the strategic R&D approach 

into an unknown area: “When our current approach to R&D was effective, we did not talk 

about personalized medicine, so we have not developed the technologies yet. Give us 10 years 

and the next trend, which at the moment seem to be personalized medicine, will probably be 

more profound to every company. It takes a long time because the development is long. 
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Before we see the next trend, we need to see how current trends will affect the situation, and 

we still need time to fully see the current effects” (appendix K). Additionally, PAV explains: 

“I would say that we have begun the transformation of the processes, […] but we are 

exceptionally far from the goal. However, the answer is that completely implemented 

personalized medicine lay in a distant future, but the concept is already known” (appendix 

M). CH supports PAV’s statement by clarifying: “It is not in the future, it is actually 

happening right now. We will just see more of it” (appendix Q). 

4.3 Personalized Medicine Requires Great Organizational Changes 

Acknowledging that a shift towards personalized medicine is already occurring, however, it 

will take 10-12 years to be fully observable. When transforming into personalized medicine, 

radical alterations of present organizational configurations are necessary. Particularly the 

organization of R&D processes will be changed, and pharmaceutical companies must learn to 

adapt and manage these changes, in order to be successful in the transformation. 

Peter Blume Jensen (PBJ), Executive Director, External Scientific Affairs from Daiichi 

Sankyo (DS) supports the belief of changes in R&D processes, and emphasizes that it will be 

multidimensional changes: “The changes will be multidimensional […] in the way the 

information about patient variability becomes critical information, in such a regime. The 

precautions will not necessarily lay internally in the pharmaceutical company’s research […] 

we will most likely see a creation of information databases within the specific disease areas, 

which will connect factors, such as genetic markers, with the reaction of the different variants 

of medical products” (appendix N). 

The main challenge will be the enormous complexity of information regarding genetic 

markers and PBJ hesitates to predict how the actual development into personalized medicine 

will progress: “We need genetic variants, so the question is how they will express themselves 

in a patient related variant, and we need information on how the patient accept the 

miscellaneous medication. I do not think anyone will risk their good reputation on answering 

how exactly, to organize the process and how to manage it” (appendix N). CH further 

elaborates: “One aspect is attaining early gone insight information on patient population. 

When doing very early studies, we must try to understand how the medicine works, based on 

the target line information and how it is related to disease” (appendix Q). 

Facing difficulties in predicting how the actual development into personalized medicine will 

occur, PBJ has recognized three main areas where the transition will be particularly evident: 

“highly specialized niche-markets”, “the town-down approach towards strategic 
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management” and “external scientific affairs” (appendix N). Below is a brief analysis of 

these three areas. 

4.3.1 Highly Specialized Niche‐markets 

The market for personalized pharmaceuticals is even more niche than the conventional market 

for pharmaceuticals, due to the reduced yet more targeted patient groups. Therefore, being 

able to target patient groups becomes crucial, and that requires a series of well-developed 

capabilities. The greatest challenge is identified to be the efficacy prediction of drugs, e.g. the 

ability to target the correct group of patients, which will react positively from a specific 

medication. To this issue, PBJ elaborates: “This situation is something that will have great 

consequences throughout the entire organization, with regards to how a company structures 

the path from basic research, through translational research, all the way up to phase 2b, the 

proof of concept in the clinic […] which is where you get the ultimate proof that your drug 

works on patients” (appendix N). Hence, transforming into personalized medicine does not 

only affect the individual research groups, it also has an affect on the groups and departments 

that are vertically and horizontally affiliated, furthermore, indicating that a shift in, or 

alteration of, the management style will be a necessity. This fact is already recognized within 

the industry and will be analysed in the next section.  

Additionally, PBJ substantiate that the entire industry has accepted that a shift towards 

personalized medicine is the new path, a way out of the productivity crisis, and that creating a 

framework for the concept and production of personalized medicine generates a gold mine of 

opportunities (appendix N). “There are so many different solutions and it is a very 

challenging area, which require many resources and necessitates a lot of know-how” 

(appendix N).  

4.3.2 Town‐Down Approach to Strategic Management 

As PBJ touched upon in the previous section: “It [the management style] has become much 

more top-down, which is more infrastructural, however, at the same time a lot of integration 

among multidisciplinary groups is happening” (appendix N). It is a general hypothesis that 

top managers choose the strategic changes needed in the given situation, decide on the 

implementation process and through that influence the strategic direction of the company 

(Johnson et al., 2008). However, authors such as Kotter (1995) disagree of the realism in 

believing that top management can control the entire process of top-down management. 

Kotter found that most problems concerning strategic changes could be centred to top 
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management failing to realize the need for education of involved personnel. In addition, 

Balogun and Johnson (2004) discovered that top management believed that they clearly 

delivered the intended strategy to the mid-level managers, but that the mid-level managers 

actual interpreted the changes in their own beliefs, and not always in the same way as the top 

management. Nevertheless, the top-down approach influences trends of initiatives taken by 

the company, in order to remain competitive. 

4.3.3 External Scientific Affairs 

Not only can the shift to personalized medicine be identified by analysing how 

pharmaceutical companies increasingly engage in highly specialized niche markets, moreover 

the growing importance of external scientific affairs offers a good indication on the transition. 

Organizational configurations, such as M&As, strategic alliances and in-licensing and out-

licensing agreements, are all examples of organizing external scientific affairs. In the 

transition into personalized medicine such external scientific affairs are believed to advance 

and become increasingly important compared to fully internal research. 

“As of now, a great amount of statistics show how much more successful in-licensed 

compounds are, in contrast to the compounds developed entirely internally”, PBJ explains 

and further highlights:“57% of revenue is generated from external products, while internally 

produced products amount to 36% of revenue generated, and the rest is credited to other 

factors such as patents, royalties etc.” (appendix N). The statistics show that the success-rate 

of medicine developed partially exogenous, is much higher than medicine developed fully 

internally. Revenue generated externally and collected by the company through M&A’s, in-

licensing, strategic alliances, royalty options etc. amounts to nearly twice the amount of 

revenue generated internally. This creates an attractive situation for pharmaceutical 

companies, hence establishing potential strategic opportunities. PBJ recognizes this as a 

potential value creation for the company: “This is business. Let us bring the best scientist and 

researcher together with the best business people and then create a virtual laboratory in our 

external scientific affairs, where we might have some external activities in Shanghai and 

Singapore, and then do systems biology research there, where it is the external scientific 

affairs managers who are the alliance managers for these activities. This is cheaper and more 

effective” (appendix N). SW explains how GSK utilized external scientific affairs through a 

network of external alliances with world-class biotech companies (appendix R). 

Therefore, pharmaceutical companies boost pipeline-value by in-licensing drug candidates to 

enhance the competitiveness within core focus areas, which partially explains why the 
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industry has seen the many M&As through the last decades. “So that is a trend that will 

definitely continue” PBJ states (appendix N), however, though the trend will continue, 

companies will have to take a new approach towards appropriating external research, due to 

the complexity of personalized medicine. 

By utilising external scientific affairs, pharmaceutical companies strive to compress the 

timelines of particularly drug discovery and create parallel processes, where people with 

different skill-sets are put together. Therefore, the industry will see an increase in spending on 

external scientific affairs, which is a good indication of the shift towards personalized 

medicine. 

4.3.4 Conclusion 

Radical alterations of present organizational configurations are necessary, when transforming 

into personalized medicine, however, these alterations are difficult to observe due to the long 

time horizon in the pharmaceutical industry. Acknowledging these differences, three main 

areas, where the transition into personalized medicine will be particularly evident, were 

identified. Engaging in personalized medicine implies an enhanced strategic focus on niche 

markets, compared to the conventional market for pharmaceuticals, due to the reduced yet 

more targeted patient groups. Accordingly, the greatest challenge is identified to be the 

efficacy prediction of drugs, e.g. the ability to target a medicine to specific patient groups, 

who will react positively from to medicine. 

A focus on discovering and developing personalized medicine also involves an increased 

importance and utilization of external scientific affairs. This way, pharmaceutical companies 

gain access to vital technology to drive future innovation. Hence, we anticipate that the 

industry’s spending on external scientific affairs will continue to increase. 

Lastly, our analysis shows that the industry has an traditional top-down approach to strategic 

management, however, the industry’s change causes multidisciplinary inter- and intra-

organizational research groups to emerge, which calls for a revision of traditional 

management styles. 

Hereafter, the analysis investigates how the external scientific affairs, which become 

increasingly important, will materialize in the future of personalized medicine. However, in 

order to fully understand, we must first grasp the complexity of discovering and developing 

personalized medicine, and particularly how personalized medicine calls for changes in the 

pharmaceutical R&D process. 
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4.4 Personalized Medicine Requires Great Changes in the R&D Process 

The R&D process for producing personalized medication is complex, even more complex 

than producing conventional medications due to the added intricacy in genetic biomarkers for 

patient targeting. Therefore, personalized medicine is highly resource extensive as new 

technologies must be developed, much data must be analysed, and new molecular entities 

must either be discovered or incrementally modified, adding personalization characteristics. 

To illustrate the interconnectedness of molecular entities, technology and data we present 

figure 6. The solutions to the perfect interaction among the factors are many, however, the 

process will be long and the factors are filled with intricacy. 

 

 
     Figure 6: R&D Model of Personalized Medicine 

 

 

The pharmaceutical R&D process has previously been described in section 2.3.1, illustrating 

both the complexity of drug discovery and development and the necessity to closely monitor 

R&D cost. These abilities are still core competence areas for successful pharmaceutical 

companies, however, with the shift towards personalized medicine, some previously 

discovered molecular entities will be suitable for further development, as data analysis on 

patient variability, eventually produces targeted biomarkers to personalize exiting molecular 

entities. 

4.4.1 Data 

Getting access to the data needed to identify biomarkers and the subsequent analysis to 

identify specific relationships, between biomarkers, diseases and patient variability, is 

complex. Nevertheless, it is the main driver of the personalization of medications, and 
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constitute: “the most influential factor of the shifting R&D process [to personalized 

medicine] is the collection and analysis of patient data. The data needed for personalized 

medicine is very sensitive and the amounts of data needed are extensive. Hence, the process 

of gathering the essential data will be very long and complex as it will cover DNA, genetic, 

and cultural areas etc.” Finn Valentin (FV), Professor from Copenhagen Business School, 

explains (appendix O). 

Basically, this requires great changes of the private (and public) research agenda. The 

majority of traditional research is occupied with discovering and developing technologies to 

target diseases across large patient populations, and thus, is not occupied with patient 

predisposition, which is a cornerstone of personalized medication. Hence, to fully unfold the 

paradigm of personalized medicine, vast reconfigurations of both public and private research 

must be initiated. This need has already been identified several years ago, but the necessity 

and actuality of this phenomenon, often called translational research, is becoming 

increasingly apparent. Translational research involves the exchange of information between 

private and public research institutions. Private institutions possess technologies and 

platforms to discover and develop NMEs through clinical research programmes, whereas, 

public institutions have access to information on patient disposition. Therefore, public 

institutions have access to the vast amount of information to personalize conventional 

medications. However, this reservoir of information must be further expanded. Introducing a 

global Civil Registration System (CRS), creating links between national CRS, or even 

introducing CRS in countries without, are examples on how to gain access to, and pool 

personal data, on medical history, age, culture etc. However, the ethical discussion on 

sensitive patient data has traditionally impeded the actual global pooling of information. 

4.4.2 Technology 

The data on patient characteristics must be developed, however, the supporting technologies 

to drive the discovery and development of personalized medications must also undergo 

further development. 

Pharmaceutical companies are forced to think creatively in order to produce technologies on 

how personalized medicine is best discovered and developed. Within a short period of time, 

the technologies driving pharmaceutical R&D have advanced extraordinarily, primarily due to 

the development of ‘-omics’ technologies, e.g. proteomics, the study of functions and 

structures of proteins and genomics, which is the study of genomics to determine the entire 

DNA sequence of organisms. In addition, the increased collaboration between pharmaceutical 
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companies and biotechnology companies has fostered increased interest and research in 

related technologies. The industry depends on such advancements of technologies, in order to 

produce personalized medicine, and consequently, to stay competitive in an ever-changing 

environment. Though technology development has been progressive, it is important to state 

that the way in which pharmaceutical companies utilize new technologies, is truly where there 

are possibilities of gaining additional competitive advantage. PAV explains: “Within the 

personalized medicine model, the first important factor is to get the technology straight” 

(appendix M). PAV explains that most companies in the pharmaceutical industry already have 

the extensive capital to invest in technology development, hence, the industry’s challenge lay 

not in raising financial capital, but in investing capital in the correct technology-portfolio of 

companies and projects. Many companies research in different, and somewhat competing 

technologies, and the investors (pharmaceutical companies) must chose to invest in the 

technologies, which are believed to drive future innovation. Hence, the capital invested in 

new technology must reflect the potential opportunities to drive personalized drug discovery 

and development. “These [the investors] will be the companies that will achieve an important 

role in the competition for market-share, in the future” PAV elaborates (appendix M).  

PAV explains that the recent tendency is for pharmaceutical companies to be involved in 

external development processes of new technologies, at a very early stage, by utilizing in-

licensing options according to specific royalty agreements and milestone payments. This is 

done in order to take first mover advantage on new innovations created by external 

companies. 

A combination of external scientific affairs and technology development seem to be a 

potential possibility, which generates greater opportunities for international collaboration. 

This will in turn generate companies, based solely on creating technologies for personalized 

medicine. 

4.5 Appropriating External Innovations 

Having analysed how the shift into personalized medicine requires vast changes in the 

pharmaceutical R&D process, we found that the data on e.g. patient predisposition and 

technologies to support the discovery and development process of personalized medications, 

must be further developed. Moreover, we found that external scientific affairs becomes 

increasingly important to drive this development, therefore, this analysis explores how 

pharmaceutical companies appropriate external innovations. 
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To analyse the different means of configuring pharmaceutical R&D organization to 

appropriate external innovations, we find it useful to differentiate between pharmaceutical 

drug discovery and pharmaceutical drug development. The pharmaceutical drug discovery 

will be driven be increased partnering with public/federal institutions, collaboration between 

pharmaceutical and biotechnology companies, and internationalization of research. Secondly, 

the pharmaceutical drug development is driven by an increased collaboration with Contract 

Research Organizations (CROs). Hence, the previous model of the R&D function of 

personalized medicine expands. See figure 7 below. 

 

 
    Figure 7: Future R&D Model of Personalized Medicine 

4.5.1 Pharmaceutical Drug Discovery: Partnerships with Public/Federal Institutions 

Prior to any drug development comes the initial drug discovery. Therefore, before analyzing 

the future of organizing drug development, we analyse the different means of organizing 

pharmaceutical drug discovery. Furthermore, before analyzing the importance, and 

organization of collaboration with public/federal institutions, when engaging in R&D of 

personalized medicine, it is significant to differentiate a public-private partnership from a 

federal/academic-private partnership. 

Public-Private partnerships are not-for-profit collaborations between a public organization 

and a private pharmaceutical company, utilizing open-source to undertake medicine 

development for abandoned diseases, such as malaria and other diseases more common in the 

developing world (Barton, 2008). Public-Private partnerships are useful for transferring 

research conducted in public institutions onto the market, which is not necessarily for profit, 

since much public research is often driven by clinical needs more than commercial 



Master Thesis, 2009  Pernille Andersson   
M.Sc. International Business  Morten Hallager 

 

 81 

opportunities. Furthermore, the knowledge created in the open-source process, is freely usable 

to the participants of the partnership. This generates great possibilities for getting access to 

the information reservoir on patient data for pharmaceutical companies (Barton, 2008). 

Forming a Public-Private partnership facilitates risk sharing, as it protects the private partner 

from investing an extensive amount of capital (which is already invested in public science), 

hence, it can prevent drops in shareholder value, if research projects fail to produce successful 

medications. Therefore, Public-Private partnerships shares risk among partners, all while 

granting important information for drug discovery (Barton, 2008). 

In contrast, Federal/Academic-Private partnerships are for-profit cooperation and are often 

termed Cooperative Research & Development Agreements (CRADAs), though primarily in 

the USA, (Barton, 2008). Academic has been added to the title, as many universities 

participate in such partnerships, and not all universities are federally owned. Thus, in contrast 

to Public-Private partnerships, Federal/Academic-Private partnerships are primarily 

concerned with research driven by commercial opportunities combining risk and rewards 

between the partners. The public partner often provides a unique technology, whereas the 

public partner most often provides development, manufacturing and project management 

capabilities. 

Over the last two decades, a rapid progression in interest for federal research programmes 

from the private pharmaceutical industry has emerged, as the federal research programmes 

can supply private companies with fundamental scientific innovations. This situation can 

structure the establishment for commercial product development by pharmaceutical 

companies. As Dr. Cheryl L. Barton describes: “Federal-sponsored, private-sector drug 

research and federal-private research agreements are complementary, and all of these R&D 

strategies are essential in order to utilize and develop innovative technologies and medicine 

for the future” (2008, p. 50).  

As of today, CRADAs are solely an US market based organization, however, as the 

pharmaceutical industry becomes increasingly global, a potential globalisation of the 

CRADAs seems possible, potentially through a global research fund. 

The CRADAs are spun out of the Bayh-Dole Act, which was founded to inspire translational 

movement of research, from federal institutions to private companies. The Bayh-Dole Act 

empowers the federal institutions to provide the private companies with exclusive license-

options to the federal innovative technologies (Barton, 2008). Dr. Cheryl L. Barton 

furthermore clarifies that several publications have manifested the importance of the 

Federal/Academic-Private research collaboration, in the processes of developing new 
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technologies and products, which have had a constructive effect on the pharmaceutical 

industry (2008). 

The founding of CRADAs facilitates the government to produce basic research, in parallel to 

the pharmaceutical industry, through commercialization and licensing, hence, the government 

can generate revenue for complementary research (Barton, 2008).  

In this analysis, most attention will be given the for-profit Federal/Academic-partnerships, as 

the foundation of this thesis is to investigate how the shift in the R&D process influences the 

productivity crisis, and thereby generate profit to the pharmaceutical industry. 

Pharmaceutical companies collaborating with federal institutions are commonly known. As 

mentioned, the industry changes towards personalized medicine, hence, there will have to be 

more extensive partnership formations than seen before, due to the wide-ranging data needed 

to produce successful personalized medicines. 

FV supports this assumption of an increase in partnerships between public research 

institutions and private companies: “I think that we will see an increase in collaboration, 

however, it will be a multifaceted partnership. On top of this, new and very unusual 

corporation patterns in the internal public research will occur. We see the leading forces of 

global, private research organizations, organize the research towards collaboration with 

public institutions”, FV explains (appendix O). The public institutions have the means to 

gather the essential information through patient journals, doctors and physicians, the CRS etc. 

However, in order to fully utilize the data provided, the correct tools and technologies are 

essential. Therefore, translational research plays a vital part in the R&D process, as it 

generates the interconnection of basic research with clinical research. The American National 

Institutes of Health (NIH) invest great sums of money in translational research, to transfer 

innovations from basic science into clinical research for commercial exploitation, FV explains 

(appendix O). This interest in translational research is beneficial for the evolvement of 

personalized medicine, as this interaction of translational research between basic research and 

clinical research is fundamental for its success. 

Thus, increased collaboration between public/federal and private organizations is expected, 

however, the question on how these partnerships will be configured remains. 

FV expects that new businesses will emerge and exploit business opportunities and facilitate 

the translational research from public to private. “We will most likely see a rise in new 

intermediary business concepts, which will act as tools and instrument-developing companies 

that will connect the huge amounts of information in the different areas” (appendix O). This 

comment definitely generates ideas of new business creation, both for private, public and 
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upcoming companies, and furthermore, the newfound interest in patient data analysis and 

basic research, results in an increase in the strategic value of public research. Having the right 

technologies to combine this information, generated by the public institutions, with molecular 

entities, generated by private organizations, act as encouragement and can increase 

competitive advantage (appendix O). 

“Another option is that the federal institutions take over the lead”, FV describes (appendix 

O). As the federal institutions possess the knowledge of patient data, they can raise the 

necessary capital, develop or acquire the technology required to personalize existing 

molecular entities, and thereby commercialize on basic research. Hence, not willing to engage 

in partnerships with private partners. 

If the federal institutions start to acquire or develop the needed technology, they too can start 

to develop or in-licence drug candidates, and start a federal company, which can compete 

with the already established pharmaceutical companies. As they progress in the research of 

patient data and technologies, they can start to connect the information, and that will in time 

become more strategic relevant (appendix O). “If we connect this evolvement with the other 

signs of crisis in the system, e.g. the difficulty in acquiring venture capital for taking on the 

risks of going up-stream, in the set of opportunities from this new situation, we see the ‘valley 

of death’ phenomenon. It seems evident that the federal/academic research institutions will 

seize the opportunity, and move further and further down-stream, hence, enhance the 

tendency we saw before the Bayh-Dole Act, towards a stronger commercialized agent or 

incubator agent, instead of just the inventor”, FV predicts (appendix O). This prediction is 

based on the assumption that the federal/academic research raises strong assets and financial 

resources, for pursuing the commercial opportunities. This phenomenon is already occurring 

at many of the most regarded and financially supported American medical schools, FV 

elaborates (appendix O). 

The next step in the shift in the R&D process is a solution to how to unite information on e.g. 

patient predisposition and technologies, to support the R&D of personalized medicine. In 

other words, how will the intermediary organization be configured? As mentioned earlier, this 

is where competitive advantage can be created and is a crucial step to overcome.  

The discussion of the assumptions and premises for this implementation is ongoing in the 

industry, and questions are raised as to whether it requires employees, educated in both 

research, medical, and technological know-how. However, if groups of different skilled 

people are united, then the knowledge spill-over will most likely be wide-ranging, hence, 

resulting in the people educating each other in the different areas. “There are some major 
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problem areas concerning the structuring of the interdisciplinary issues in this matter”, FV 

states (appendix O). 

As of now, it is too early to determine the prospects of the types of companies that might 

emerge from this given situation. The era of personalized medicine is still on the preliminary 

stage of development, and new indications keep rising and so will many new questions. It is 

certain that personalized medicine will be the new era in the pharmaceutical industry, but how 

it will be shaped and what collaborations will prove successful can only be estimated. As FV 

explains: “One can imagine that all the parts and pieces from the exploding opportunity-set 

of the biotech revolution, has generated many small specialized companies, some creating 

tools, some platforms, some specialize in the certain receptors, and others specialize in a 

specific disease area, so there are many types of specialization. And from this development of 

today, might rise companies specializing in patient variable information” (appendix O). 

4.5.2 Pharmaceutical Drug Discovery: Pharma‐Biotech Collaboration 

As seen in the present situation in the pharmaceutical industry, the trend of collaborating with 

biotech companies, to develop new technologies and/or molecular entities, will undoubtedly 

progress in the future. LG confirms this ongoing trend, explaining that BMS also in the 

future, will utilize biotech initiatives in parallel to their own drug development, by uniting 

biotechnologies with pharmaceutical science (appendix K). He predicts that an amount of the 

innovations, which BMS will utilize, will be external innovations, hence, developed outside 

the company’s own R&D organization (appendix K). 

However, PBJ from DS points to the fact that at the moment, there are many economically 

pressured biotech companies, which might result in many takeovers by pharmaceutical 

companies, as the biotech companies cannot afford to reject investments (appendix N). “The 

situation has occurred from the free-market logic, which rules the pharmaceutical world of 

today”, PBJ explains (appendix N). The pressured situation of the biotech companies, results 

in greater pressure from the larger pharmaceutical companies. Financially, they take the 

pressure exactly to the border, such as Merck Serono (Swiss pharmaceutical company), who 

proposes competitions, in order to make (biotech) companies compete over who can create a 

new product the fastest, cheapest and holding the largest amount of data (appendix D). “It 

almost becomes an auction, where biotech companies put in an offer on the competition. That, 

in my opinion, is almost border-line in an ethical way”, PBJ says.  
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4.5.3 Pharmaceutical Drug Development: Outsourcing to CROs 

After having explored the different means of appropriating external drug discovery 

innovations, the analysis now investigates how the pharmaceutical drug development is 

driven by an increased collaboration with CROs. 

LG states that external sources of innovation unquestionably will increase in the future, and 

that CRO’s will count for a great part of these external innovations. As explained by Alison 

Sahoo, CROs are excellent at reducing the timeframe of bringing a product onto the market, 

along with other key advantages, such as long-term cost savings, possessing experts and 

specialized personnel within the given research area, and offer flexibility in the process 

(2006).  

CROs are individual service organizations, ranging from large international organizations to 

small niche-market specialty organizations, offering support primarily to the pharmaceutical 

industry and the biotech industry. Companies outsource clinical trials to CROs, who provide 

research to enhance and endorse the R&D process through elements, such as product 

development, formulation, data management, biostatistics, and preparation of materials to be 

submitted to the FDA. The extent of the service differs in accordance to the requests of the 

client. As the complexity and competition of R&D has increased over the last decades, CROs 

have become core establishments, with service offerings evolving from providing primary 

preclinical services to full-development services. 

The main reasons for collaborating with a CRO, are the advantages companies can gain based 

on the CROs expertise within clinical research, a skilful labour force, and resources to 

accelerate the development process. Today, pharmaceutical and biotech companies are 

estimated to outsource approximately 25% of all clinical trials to CROs, and the number is 

expected to increase to approximately 35% over the next five years, and at the moment, CROs 

represent almost 50% of the labour force concerned with research for human drug 

development (www.acrohealth.org). 

CROs have become more popular within the last five years, as companies have focused more 

on core competences, due to the increase in competition and pressured revenue, also causing 

outsourcing to become more common (www.mva.org). This increase in outsourcing can also 

be credited to some of the external factors described previously in the literature review, which 

can generate profit pressure and R&D inefficiency. As the world finds itself in a recession, it 

is most likely that a continuing increase in outsourcing to CROs will occur, as this can be a 

cheaper and more efficient solution to overcome the R&D productivity crisis. 
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Furthermore, industry analysts have estimated the global CRO industry to be approximately 

US $17,800 billion in 2007, and the industry is expected to increase at a 15% annual rate 

(www.mva.org).  

“I believe that the pharmaceutical companies, in the future, will enhance the success rate 

when choosing the right CRO for collaboration. In this way, CRO services become an 

international product, a product previously traded regionally and sometimes even bilaterally. 

In the future, this product will be traded globally and multilaterally”, PAV says (appendix 

M). PAV continues by explaining that the development in technology also will have an 

influence on how the market for CROs will expand more globally (appendix M). “However, 

CROs are not a new phenomenon, they have been utilized for years. One have to do what one 

does best, hence, some CROs have specialized in core competences shared by many 

pharmaceutical companies” (appendix M). 

4.5.4 Pharmaceutical Drug Development: Internationalisation of Research 

The pharmaceutical industry is becoming increasingly global and large pharmaceutical 

companies spread not only marketing facilities, but also more strategic operations, such as 

research domiciles across the world. This internationalization of research will presumably 

proceed in the future, since the need for internationalization is essential for survival of 

particularly smaller companies. This is because most pharmaceutical companies operate in 

highly specialized niche markets, and potential partners are not necessarily situated locally 

but globally. Moreover, the BRIC countries (Brazil, Russia, India, and China) provide 

business environments, where labour-intensive industries flourish, due to the less expensive 

wages. In particular, this becomes important when manufacturing medicine. Moreover, 

countries such as India and China provide large pools of talent, due to the highly educated 

workforce. This can support the development of medicine. 

FV elaborates on this trend, claiming that small companies will collaborate with both national 

and international companies, and potentially create cluster-like alliance conditions to nurture 

additional growth. FV elaborates: “I think that we can start to see, that some companies 

create small alliances or clubs among themselves, where three or four small companies, 

which can be from different parts of the world, join together to share some of the enormous 

costs and risks present, when trying to mature a special information group” (appendix O). By 

utilizing such organizational configurations, companies will gain insights in their own 

specialized therapeutic area. “So we start to see companies join in cooperation with each 

other and federal/academic scientists, whose research most likely is sponsored and is used for 
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opportunity development within the given area of focus” FV continues (appendix O). 

Resulting in a completely new situation, which evolves around ‘club’ creation of small 

businesses. In this perspective, larger pharmaceutical companies will definitely benefit, since 

many companies (in particular biotechnology companies) are pursuing a great number of 

different research possibilities, hence, absorbing a large portion of risk, that pharmaceutical 

companies otherwise would have to take on. 

4.6 Conclusion 

To fully understand how the increasingly important external scientific affairs will materialize 

in the future, the analysis initially defined an R&D model for personalized medicine. By 

introducing ‘data’ and ‘technology’ the model illustrated the complexity surrounding the 

R&D of personalized medicine. 

Getting access to the data to identify biomarkers, and the subsequent analysis to establish 

relationships between targeted biomarkers, diseases and patient variability, emerge as the 

primary driver of the personalization of medications. This primary driver is analysed 

employing the term translational research, which involves the exchange of information 

between private and public research institutions. Private companies possess technologies and 

platforms to discover and develop medicine through clinical research programmes, and public 

institutions have access to critical information on patient disposition, thus have access to the 

vast amounts of information used to personalize conventional medications. However, this 

reservoir of information must be further expanded. 

The data on patient characteristics need development, and the supporting technologies that 

drive the discovery and development of personalized medications, must also be further 

developed. Hence, pharmaceutical companies are forced to think ‘out of the box’ to develop 

these technologies. Mainly these technologies are developed externally to the pharmaceutical 

companies, and the industry’s challenge lay not in raising financial capital, but in investing 

capital in the correct technology-portfolio of companies and projects. Therefore, the 

pharmaceutical companies must choose to invest in the technologies, which is believed to 

drive future innovation. 

Moreover, in the discovery process of personalized medicine, we anticipate an increase in 

partnerships between federal/academic research institutions and private companies. These 

partnerships will probably be facilitated by new forms of businesses, intermediary 

organizations, which facilitate the translational process of knowledge between private and 
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public. In addition, the collaboration between biotechnology companies and pharmaceutical 

companies seem to progress in the future. 

After having explored the different means of appropriating external drug discovery 

innovations, the analysis investigated how the pharmaceutical drug development is driven by 

an increased collaboration with CROs. The outsourcing of drug development is expected to 

progress in the future, since CROs are excellent at reducing the development time-horizon, 

long-term cost savings and offers more flexibility. 

Lastly we found, that the industry is becoming increasingly global and pharmaceutical 

companies are expected to spread strategic operations, such as research units across the world, 

since personalized medicine involves highly specialized niche markets, thus, potential 

partners are not necessarily situated locally but globally. 
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5.0 PART FIVE: Recommendations 

 

5.1 Introduction to Part Five 

External scientific affairs are believed to be a crucial factor in the transition towards 

personalized medicine, as it generates opportunities for competitive advantage. External 

scientific affairs unite experts and specialists from science, research and business, creating a 

prosperous situation for innovation and development. This prospect generates opportunities 

for establishing parallel processes, hence, constrict the timeframe and costs of the R&D 

processes.  

However, the transition towards personalized medicine evolves over a long-term period, and 

is very complex and unidentified, hence, several recommendations will be presented for its 

future success and achievement.  

5.2 Generating Successful Partnerships 

R&D processes are divided into two phases: the discovery part of the process and the 

development part of the process. Partnerships and alliances are created throughout both 

phases of the process, and with many different partners, with numerous diverse structures and 

outlines. Interacting in a partnership can be a very complex process, hence, there are many 

factors influencing the outcome of the partnership. In economic terms, the success of a 

partnership can be seen from the profit generated by the product produced in the partnership, 

however, from a business perspective there are various subjects to take into consideration, for 

the partnership to portray as successful.  

5.2.1 Trust 

Generating success in partnerships depends on how it is managed, and the way in which the 

partners foster the evaluation of the partnership. The most important factor in a successful 

partnership is trust, and in order for a partnership to be successful, a satisfactory level of trust 

between the partners is needed (Das and Teng, 1998), hence we recommend the partners to 

engage in a trust building process. Companies ought to illustrate a high level of trust towards 

international partners (Madhok, 2006a), as “A trust-oriented approach opens greater avenues 
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through the global scope, with eventual implications for competitive advantage” (Madhok, 

2006b, p.10). Trust among partners can be founded by two main characteristics. Competence 

based trust is achieved through the acknowledgement that the partners possess the essential 

resources and competences, to generate a successful outcome of the partnership. This can be 

achieved through conversations, due diligence and analysis of the partnering company. 

Character based trust is founded through reciprocated motives and compatible approaches 

towards subjects such as integrity, openness, discretion and consistency of behaviour 

(Johnson et al., 2008). Trust is intangible, however, it is an essential factor in the success of a 

partnership and therefore, we recommend that the companies involved, endeavour to generate 

a combination of competence based trust and character based trust, as both approaches posses 

vital characteristics for the success of the partnership. 

Furthermore, it can be claimed that trust is connected with financial performance. In their 

empirical study of international partnerships Lane et al. (2001) concluded that trust between 

parties in an external scientific affair was positively correlated (0.47) with the current 

financial situation of the company. Many other authors such as Das and Teng (1998), 

Fukuyama (1995) and Madhok (2006a, 2006b) seem to agree with this notion. Das and Teng 

(1998) actually go as far as to state that a high level of trust is a prerequisite for any 

successful external scientific affair.  

There are numerous explanations of the relationship between trust and financial success of 

externals scientific affairs. As argued by Madhok (2006a), Das and Teng (1998) and 

Williamson (1985) these include the lowering of transaction costs and increased 

organizational flexibility. As Das and Teng explain: “When partners trust each other, they 

are in a position to appreciate the benefits of contractual flexibility, which include faster 

response and more efficient environmental and inter-firm adaptation” (1998, p. 499). 

5.2.2 Clear Strategic Purpose 

A clear strategic purpose of the partnership must be established in advance, in order to attain 

the purpose of the partnership, and to achieve sustainable development towards the target. 

The strategic purpose will act as the foundation for the relationships fostered in the 

partnership, and in conjunction with the management contend with the inevitable problems 

that might occur in an external partnership, such as cultural and political discrepancies. 

Therefore, it is fundamental to have a clear strategic purpose and an interactive management 

to secure success. In order for a strategy to be successful, it must be compatible and transcend 

the national cultural differences present, especially when cooperating with companies 
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founded on very different cultural beliefs, as the cultural belief of a nation often describes the 

institutional foundation of the country, hence indicating required measures for success. 

A valuable indicator of the capability of the chosen strategy is Resource management. We 

recommend that a meticulous plan for the management of the resources are created, as this 

will hinder wrongful usage of the resources and optimize utilization of the resources invested 

in the partnership. As an example, it is recommended to spread the financial risk among the 

stakeholders of the partnership. This will generate a situation where the involved partners 

contain similar interest for success. However, as resource management is a multifaceted area, 

specialist consultants can act as an advantage in the process of defining the management of 

the resources. 

5.2.3 Define Expectations 

Once the contractual parts concerning strategy are in place, it is important to define 

expectations of the stakeholders in the partnership. Definition of expectations can facilitate a 

smoother path towards success, as it contours the strategy chosen to the partnership. In this 

regard, defining expectations signify exchange of information on performance among the 

partners, clear goals for the partnership, and governance and organizational engagements 

concerning the activities interconnecting or linking the partners. As partnerships, national or 

international, can be very complex, we will advise the partners to keep simplicity and 

flexibility as core factors in the strategy. This encloses openness towards change and 

evaluation of the processes (Johnson et al., 2008).  

5.2.4 Avoid Unintended Knowledge Transfer 

With the evolvement of federal/academic interference and participation in both the discovery 

-and development phases of the R&D process, an additional issue arises. The pharmaceutical 

companies must be precautious and watch out for complete knowledge and technology take-

over by the federal/academic institution. As the federal/academic institutions and 

organizations start to commercialize their own research, they too, can expand their R&D 

process and engage in complete medicine development, hence, generating additional 

competition to the pharmaceutical companies. This prediction is based on the assumption that 

the federal/academic institutions build strong assets and resources, to bring academic research 

to market, for pursuing the commercial opportunities (appendix O). Additionally, it is 

necessary to possess the needed capital to be success in this pursuit. This given situation is 

actually progressing at many of the extensive financed American medical schools (appendix 
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O). So, we recommend the pharmaceutical companies to be precautious and create contractual 

prevention against conquest of tangible and intangible assets.   

5.3 Safety and Efficacy Standards 

Internationalization of the pharmaceutical industry generates new circumstances for 

interaction and collaboration with potential partners. Therefore, it is important to create joint 

guidelines for the regulation of medicine development, and to establish a cohesive safety and 

quality declaration for the development of medicine, in interaction with an external scientific 

partner. We recommend the pharmaceutical companies to implement the guidelines for 

medicine development created by the WHO, as the guidelines cover international standards 

for quality, safety and efficacy for medicine development (www.who.int).  

Organizations such as the WHO provides norms, standards, and guidance for the 

pharmaceutical companies to utilize, in order to secure safety and efficacy in medicine 

development, when collaborating with international partners, as the perception of safety and 

efficacy can differ from one national regulatory authority to another. These norms and 

standards posses knowledge and guidelines for the evolvement of science, technology and 

product development. Through international partnerships, safety and efficacy of medicines 

become a global responsibility. In order to obtain and sustain safety regarding the product, it 

is recommended to exchange information on the safety and efficacy surrounding the 

pharmaceutical product (www.who.int). Furthermore, efficacy, such as good clinical practice, 

can be obtained through “international ethical and scientific quality standards for designing, 

conducting, recording and reporting trials that involve the participation of human subjects” 

(www.who.int). 

As the pharmaceutical industry becomes increasingly internationalized, a greater need for 

global pharmaceutical norms and standards emerge. International norms and standards can be 

used as global tools to ensure safety and quality of medicines, and furthermore, this consensus 

can positively influence the time horizon and access to medicines. It is important to 

acknowledge that not all countries, and thereby potential partners, posses the same resources 

and capabilities, hence, it is recommended that the guidelines to ensure safety and efficacy 

development are perceived individually, from one partnership to another (www.who.int) and 

therefore, it can be recommended to implement the WHO guidelines in the contract. 

It is important to keep evaluating the guidelines, both from company side and from WHO’s 

side, in order to achieve the best possible solutions and guidelines. This can be done internally 
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in the pharmaceutical company, and through numerous World Health Assembly resolutions, 

and more recently in those on the Revised Drug Strategy. 

5.4 Internationalization of Research  

As the industry becomes more international for each day that passes by, so does the R&D 

process, and as a result of this progress, we will presumably start to see a new generation of 

companies evolve. These companies will act as intermediary facilitators, gathering the 

excessive amounts of global data essential to personalized medicine. Another option is 

scouting organizations, which can act as conciliators for large pharmaceutical companies, 

scouting for external scientific partners, such as biotech companies, CROs, federal/academic 

research etc. As of today, intermediary facilitators solely negotiate contracts between 

collaborative partners such as in strategic alliances. However, as the internalization 

progresses, the intermediary facilitators will additionally negotiate contracts on the data 

information necessary to create personalized medicine. 

The research for personalized medicine becomes increasingly international, and so does the 

technology development. This will mean that the technology, with great possibility, will be 

developed externally. This will generate an increase in competition, which will benefit the 

pharmaceutical industry in the long-term. Therefore, the pharmaceutical companies should 

chose to invest in the innovative technologies of tomorrow, and this is possible due to the 

internationalisation of technology development and increased competition. Moreover, as an 

increase in partnerships among federal/academic institutions and pharmaceutical companies is 

predicted, intermediary companies facilitating the transition of translational research will 

arise, hence possessing very valuable knowledge to the pharmaceutical companies.  

On this foundation, we will recommend the pharmaceutical companies to interact with the 

intermediary companies, as they can possess knowledge valuable for the future development 

of personalized medicine. 

Throughout the assignment, we have found that the industry has become extensively 

internationalized and global, hence, the pharmaceutical companies must implement a more 

international strategy, as it has units operating all over the world. As the industry transforms 

in the transition towards personalized medicine, which involves highly specialised niche 

markets, we will most likely see an increase in external scientific alliances and, therefore, find 

that potential partners are spread across the globe. Given this, we recommend pharmaceutical 

companies to keep evaluating their chosen strategy, in order to keep up with an ever-

changing, internationalized environment. This being when: implementing new technologies, 
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connecting the necessary data with the new technology and throughout the R&D process. By 

evaluating the strategy continuously, the pharmaceutical companies can analyse the given 

situation, and alter their strategic approaches towards the present and future situation, in 

accordance to the internationalization of the industry. 

5.5 The R&D Process of the Future 

As mentioned, the pharmaceutical R&D process consist of pre-clinical drug discovery and 

clinical development. As the internationalization process progress, this will influence both the 

discovery and the development aspect. 

5.5.1 Drug Discovery 

In order to adapt to the ever-changing internationalization of the pharmaceutical industry, and 

the transition towards personalized medicine, an alteration of the R&D process can prove 

useful.  

Key elements to improve the R&D process in the transition towards personalized medicine, is 

to reduce the timeframe and cost when researching the NMEs, and this can be done by testing 

the NMEs on humans in the earliest safe stage of the process. This will help to produce “a 

more holistic understanding of disease patho-physiology and epidemiology before embarking 

on expensive development programmes” (PwC, 2007, p. 29). 

It is important to acknowledge, that vital tangible assets in the development of personalized 

medicine, is to possess intellectual capital and understanding of disease mechanisms, and to 

identify that the R&D process can be utilized for several therapeutic areas, disease mechanism 

and biological pathways (PwC, 2007), by utilising the gathered patient data, technology and 

biomarkers.  

In order to succeed with the improved R&D process, it is essential to comprehend the milieu 

of the disease, such as: the nature and occurrence of the given disease, to which extent the 

mechanisms of the disease are acquiescent to therapeutic interference, and to understand the 

pertinent targets for therapeutic intervention. Furthermore, it is important to analyse the 

viability for development of biomarkers in order to categorize the patients, in accordance to 

the potential subtypes of the disease, outline the prospective therapies and create safety 

characteristics for each, and to identify the commercial feasibility of each therapy (PwC, 

2007). 

After achievement of thorough understanding of the composition of the given disease, the 

next step is to research the NMEs and biomarkers (PwC, 2007). 



Master Thesis, 2009  Pernille Andersson   
M.Sc. International Business  Morten Hallager 

 

 95 

This process will generate knowledge on “the relationship between molecular intervention 

and disease pathophysiology, as well as enabling it to create a more precise and sensitive set 

of biomarkers for determining disease subtypes, patient subpopulations, safety and efficacy” 

(PwC, 2007, p. 30). 

This approach has already been seen from Eli Lilly. Ordinarily, it takes approximately $25 

million and 40 months to establish proof of concept, however, Eli Lilly created an external 

research unit, called Chorus, and it produced proof of concept with a novel mechanism for 

just $2,7 million and with a research period of only 12 months (McAndrews, 2007), hence, 

decreasing both timeframe and costs. On this foundation, we will recommend the 

pharmaceutical companies to explore the new process, by generating greater knowledge of the 

physiology of the given disease and implementing the findings in an early stage in the 

process, based on the safety characteristics of the therapy.  

Furthermore, PWC found that the new process can “alter the balance of risk dramatically by 

enabling the industry to pursue many more leads than it can currently afford and develop 

them with a much greater probability of success” (2007, 30).  

As shown in our model figure 8 the R&D function model, technologies will play an important 

role in the new R&D process. It is therefore recommended to implement the new technologies 

with the knowledge gathered in the early stages of the process. “Semantic webs will, for 

example, enable scientist to move seamlessly, from one database to another, analyse 

disparate forms of data spanning multiple disciplines and organizations, and connect 

genomic, proteomic and metabonomic data with clinical data. They will also facilitate the 

mining and re-use of data from previous research projects and clinical studies to generate 

testable new hypotheses” (Lundstrom, 2005, p.1). 

Once the discovery aspect of the R&D process has been modified to meet the requirements of 

personalized medicine, the development process must also be customized. Again, this is done 

to make the development of personalized medicine more effective and less costly than the 

development of blockbuster medicine.   

5.5.2 Drug Development 

The development of biomarkers is utilized to identify the different layers of the given disease, 

hence, “stratifying patients with related but distinct conditions” (PwC, 2007, p. 32) in order 

to develop diverse treatments in compliance with the various patient subpopulations, in order 

to facilitate testing on patients with the specific conditions, and thereby decrease the number 

and size of trials necessary to verify efficacy. This supports the previous statement in this 
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recommendation, that utilizing biomarkers as accepted indicators of success, will enhance 

safety and efficacy in medicine development. 

Furthermore, mathematical models have been created by the US life science company, 

Entelos, a leading firm within virtual domains. It has created “mathematical models of 

various diseases, including CVD, asthma, obesity, diabetes and rheumatoid arthritis, which it 

is using to acquire a better understanding of disease, identify targets and test potential 

medications” (PwC, 2007, p. 32). 

Finally, utilization of remote methods for observing patients on a real-time basis, despite their 

geographical location, will permit the pharmaceutical companies to assess new medicine 

outside a clinical environment. 

5.5.3 New R&D Process 

The development process will be improved by the enhancements mentioned above. We 

recommend the new R&D process to appear accordingly to 9, as predicted by PwC (2007): 

 
Figure 8: The Optimized R&D Process of the Future 

Source: PwC, 2007. 
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Step one for the pharmaceutical companies will be to identify the necessary information 

needed, and to receive approval for ‘in-life testing’ of a new medicine (PwC, 2007). 

Secondly, a series of diminutive, “highly targeted clinical studies, using simulation, 

modelling and other technologies, to ensure that it understands the efficacy and safety of the 

product concerned, before submitting the data to the relevant regulatory agency” (PwC, 

2007, p. 32) will be performed, hence, portraying the traditional four-phase approach to 

clinical development as being superfluous.     

The results conducted from the process must be investigated by a regulator, and if it is found 

to be acceptable, the regulator will grant a ‘live-license’, which authorizes the pharmaceutical 

company to market the new medicine on a very limited basis (PwC, 2007). The third step will 

be to implement and perform in-life testing of the new medicine on a small patient group. The 

regulator can then extend and expand the license, in consistency with substantive increasing 

verification of the new medicines safety and efficacy. 

We have chosen to recommend this new process as it possess many advantages. First, it can 

decrease the development costs in clinical trials, and reduce the timeframe for development. 

This will create opportunities for faster recouping of invested capital if the development is 

successful. Furthermore it can limit the amount of invested capital, as failure will be detected 

much earlier in the process, and thereby generate possibilities for the pharmaceutical 

companies to adjust the price of the product, to the demand and situation of the environment. 

Additionally, the new process can ease the testing for ‘poly-pharmacy’ in wider populations 

(PwC, 2007). As seen from the treatment of different cancer diseases, the new process might 

influence a culmination “in the complete integration of clinical trials with clinical practice” 

(PwC, 2007, p. 33).  

5.5.4 Regulation 

The PwC estimates that by 2020, all new, accepted medicines will be approved on a “real-

time basis, with live-licenses contingent on the performance of extensive in-life testing, 

including trials in specific patient subpopulations, and a predetermined schedule for 

reviewing each set of results” (2007, p. 34). Therefore, PwC states that all, new medicine will 

have a “prearranged, fully automated pathway throughout its lifecycle, and its development 

will be a continuous process rather than ending when it is approved” (2007, p. 34). 

The FDA developed programme, Critical Path Initiative, has been created to invent new 

analytical tools for improving safety and efficacy, and thereby demonstrating fortitude to 

become involved in the development process of new medicine. Also, initiatives from 
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European side have been taken towards involvement in this transition. The European 

Commission and European Federation of Pharmaceutical Industries and Associations 

(EFPIA) have created the Innovative Medicines Initiative (IMI), which is a pan-European 

cooperation concerned with producing new medicine development tools (www.imi-

europe.org). 

Furthermore, European Medicine Agency (EMEA) has created and launched a new European 

Risk Management Strategy. This initiative requires all pharmaceutical companies to provide 

comprehensive data and information on “what they know, but also on what they do not know, 

about the risks associated with any medicines or manufacturing processes they submit for 

approval” (PwC, 2007, p. 35). Hence, it is recommended to examine and/or utilize theses 

initiatives in order to generate a soft transition to and development of personalized medicine. 

As personalized medicine is so complex, it will be vital for its success that the pharmaceutical 

companies create greater transparency. Otherwise, the danger of too many unforeseen 

problems will occur. PwC (2007) recommends interference from regulating organizations and 

institutions. Furthermore, all data generated shall be submitted electronically, and the 

pharmaceutical companies shall supply data on all their unfavourable clinical trials and 

processes, to a website managed by an independent, intermediary company, to which all 

prescribing doctors have access, so they too can follow the progression of new medicine 

development. Lastly, the pharmaceutical companies should receive revision and auditing of 

all their functions relating to everything from the R&D process to sales and marketing, from a 

third-party with no relation to the industry (PwC, 2007).  

The FDA and EMEA have already tried to ease the transition by creating the Joint Scientific 

Advice programme in September 2004, which is a collaboration forum to provide influenced 

companies with information to the development process, in order to prevent pointless 

duplications of clinical trials and to provide miscellaneous testing methodologies (PwC, 

2007). This project is still fairly new, however, in the future the project will probably evolve 

to become one global institution, responsible for regulating and auditing pharmaceutical 

companies worldwide.  

The evolution of the R&D process as we know it today, towards an R&D process suitable for 

personalized medicine, will take many years and will most likely progress as a logical 

incremental approach, taking few steps at a time, learning from the experiences. However, we 

do believe that personalized medicine will advance in the future.  
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5.5.5 Take it Easy!    

All being said, we recommend pharmaceutical companies to take it easy. The transition 

towards, and development of, personalized medicine is extremely complex and far from all 

essential parameters are accessible.  

A very vital parameter for the success of a transition of the R&D process towards 

personalized medicine, is a configuration of the implementation of the translational research 

database into the medical database. This configuration is very complex, and the solution will 

act as a competitive advantage to the company engineering it. As described previously, FV 

depicts the situation accurately by stating: “There are some major problem areas concerning 

the structuring of the interdisciplinary issues in this matter” (appendix O). 

Additional issues supports the ‘take it easy’ approach. Though the new R&D process for 

developing personalized medicine can, if successful, decrease the timeframe and costs of 

developing new medicine, the targeted treatments cover a far smaller group of patients than 

blockbuster medicine. This indicates that personalized medicine has a far more challenging 

economic model, as personalized medicine is build on the belief of “superior clinical results 

for the patient subpopulations whose distinct conditions they address” (PwC, 2007, p. 32). 

Additionally, biomarkers provide opportunities for value creation to the specific patients, 

hence, improve long-term compliance. Therefore, the pharmaceutical companies can 

generally command larger price premiums for personalized medication and it is adopted faster 

than conventional medicine in the market (PwC, 2007). 

From the literature review, evidence was conducted to prove that the pharmaceutical industry 

is faced with great pressures from several external factors, and that the industry needs 

changes, in order to generate profit and survive. This harsh premonition has already been 

accepted by the pharmaceutical companies, so the question now is: what changes are needed? 

Is it actually more profitable to push the present R&D model focussing on producing 

blockbuster medicine to the outer boundaries, or shall the pharmaceutical companies invest 

capital in a complex transition towards personalized medicine? 

As Niels Gerner Larsen (NGL), Board of Directors, Centre for Biotech Business explains: 

“There is no doubt that patients will generate most advantage, from the development of 

personalized medicine, which is specifically developed to smaller patient groups with a 

guaranty of medical efficacy” (appendix P). He elaborates by clarifying that from the 

perspective of the pharmaceutical companies, personalized medicine increases potential 

challenges, due to the extensive amount of data and new technology needed, and additionally 
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personalized medicine is considered as niche market medicine, hence, the potential market is 

much smaller than the market for conventional medicine (appendix P).     

“It can therefore make you second guess, that personalized medicine will not break through 

with the pharmaceutical companies, because who will develop products that are more 

expensive to develop, and have a smaller market opportunity than what exists today? 

Unfortunately, the problem area goes further, because the drive of development towards 

personalized medicine is not due to desire but a necessity” NGL states (appendix P). 

He elucidates on this issue by stating that: “First of all, I do not think that all pharmaceutical 

companies wishes to change their business model, as it has given them profit for many years, 

and replace it with a new and untried business model as personalized medicine. And 

secondly, I do not think that the companies who adopt the idea of personalized medicine ‘goes 

all the way’. I believe that we will see many companies having some research projects as 

traditional and some that are personalized medicine” (appendix P). 

On this basis, we recommend the pharmaceutical companies to take it easy! For example: take 

an 80/20% approach to the new situation. By maintaining the present R&D process 80% and 

engage in the transition towards personalized medicine the remaining 20%, through 

implementation of projects and agreements with external scientific partners. This can be done 

by having a logical incremental approach to the transition, by gradually changing visions, 

strategy and R&D process, in the direction of personalized medicine.  
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6.0 PART SIX: Conclusion 

 
A transition of dimensions is occurring in the pharmaceutical industry. R&D productivity has 

decreased over the last decades, and the blockbuster product centric strategy approach does not 

yield the innovation necessary to meet demand. This cause experts to declare R&D productivity 

crisis in the industry, and it is often argued that the industry must reinvent it self, in order to 

capitalize from emerging opportunities. Consequently, the paradigm of personalized medicine is 

evolving, hence, an era of greater level of personalization, via the creation of targeted therapies, has 

emerged in the last decade, as a competing rationale to drive pharmaceutical R&D.  

The demand for pharmaceuticals are projected to increase with an annual growth rate of 5-6% 

globally, and the trend towards greater demand for innovative and effective medicines to treat 

traditional and new illnesses is evident, thus, the pharmaceutical industry face new commercial 

opportunities to be realized by developing new innovative medicines.  

Motivated by the industry’s need for changes, the purpose of our thesis is to forecast future 

pharmaceutical R&D trends, by exploring both the historical and recent R&D processes, and the 

current R&D crisis. Hence, we presented our problem statement and research questions: 

 

• As the pharmaceutical industry experiences an R&D productivity crisis, the paradigm of 

personalized medicine emerges as a competing rationale to drive pharmaceutical 

innovation. How will the transition to personalized medicine influence the conventional 

R&D process? 

 

In order to answer our problem statement, we formulated and explored three research questions: 

 

- Is the pharmaceutical industry experiencing an R&D productivity crisis, in comparison to 

historical levels of R&D productivity? 

- What characterizes the current approach to pharmaceutical R&D? 

- What trends will characterize the future pharmaceutical R&D process? 

 

In the first part of our analysis, we investigated the historical R&D trends of the pharmaceutical 

industry, in order to determine whether or not the industry is experiencing a productivity crisis. 
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Through thorough reviewing of NSF and PhRMA estimates, we found that the US pharmaceutical 

industry is faced with higher R&D expenditures now than ever before, yet the pace at which the 

FDA approves new medicines, has not even remotely matched the sevenfold increase in R&D 

expenditures. Therefore, by employing conventional performance measures on R&D productivity, 

output per unit of input, and defining input as total R&D expenditure per year and output as amount 

of annual NME approvals by the FDA, the industry’s real R&D productivity curve showed a 

significant drop in productivity. 

Investigating the surrounding issues and factors, and by including qualitative measures on medicine 

quality, we found that employing solely conventional performance measures, when investigating 

the industry’s real R&D productivity, leads to an overestimation of the downward slope of the R&D 

productivity curve. Moreover, we found that the decrease is largely driven by the vast increase in 

cost related to late-stage drug failures, since the average R&D expenditure for successful NMEs 

must include the cost of failed R&D projects. 

In the second part of our analysis, we analysed the current pharmaceutical industry, in order to 

determine the status quo of the industry, and the effectiveness of the present R&D processes. 

By analyzing strengths, weaknesses, opportunities and threats of five pharmaceutical companies, 

we identified how a selection of pharmaceutical companies presently approaches pharmaceutical 

R&D. 

We established that the traditional blockbuster product centric strategy makes companies vulnerable 

to generic competition after patient expiry, due to the over-reliance on sales generated by only a few 

blockbuster products. This was reinforced by the fact that declining R&D productivity results in 

both higher R&D expenditures, and more importantly, the companies fails to launch new 

blockbuster drugs to substitute the declining sales. Therefore, we recommended therapeutic 

diversification, in order to counter the generic competition and to drive future sales, and 

additionally, it is broadly recognized by industry leaders and experts, that the high-growth market 

for biologics can be the industry’s way out of the productivity crisis. On this foundation, the 

contours of the future of pharmaceutical R&D seem to be therapeutic diversification into the market 

for biologics. 

The analysis provided necessary insights on the status quo of the R&D process of the selected 

companies, and created a solid foundation for an analysis of the future R&D process. Furthermore, 

we found evidence that a shift from the traditional blockbuster product centric strategy to a more 

personalized drug development seems apparent. 
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Therefore, the third part of our analysis examined the future trends of the R&D process. We found 

that alterations of the present organizational configurations are essential, in order to create a more 

effective R&D process, however, these alterations are influenced by the long time horizon in the 

pharmaceutical industry. Three main areas of alterations, where the transition into personalized 

medicine will be particularly evident, were identified. First, an enhanced focus on niche markets is 

necessary, due to the reduced yet more targeted patient groups. Second, a change from the 

traditional top-down management approach to a more flexible management structure is required, as 

multidisciplinary inter- and intra-organizational research groups seem to emerge from the transition. 

And third, we found that the transition towards personalized medicine involves an increased 

importance and utilization of external scientific affairs. From collaboration with external scientific 

affairs, the pharmaceutical companies can attain vital technology to drive future innovation. Hence, 

we anticipate that the industry’s spending on external scientific affairs will continue to increase. 

External scientific affairs were found to be of great significance to the evolvement of personalized 

medicine, and therefore, an in-depth analysis examined how these affairs will materialize in the 

future, based on an analysis of the complexity of discovering and developing personalized 

medicine, and in particular, of how personalized medicine calls for changes in the pharmaceutical 

R&D process. 

To fully understand how the increasingly important external scientific affairs will materialize in the 

future, the analysis initially defined an R&D model for personalized medicine. By introducing data 

and technology the model illustrated the complexity surrounding the R&D of personalized 

medicine. We identified access to the data to identify biomarkers, and the subsequent analysis to 

establish relationships between targeted biomarkers, diseases and patient variability, emerge as the 

primary driver of the personalization of medications. This can be done through translational 

research, which involves the exchange of information between private and public research 

institutions. The data on patient characteristics need development, and the supporting technologies 

that drive the discovery and development of personalized medications, must also be further 

developed. The necessary technologies for personalized medicine are generally developed 

externally to the pharmaceutical companies, and the industry’s challenge lay not in raising financial 

capital, but in investing capital in the correct technology-portfolio of companies and projects. 

Therefore, the pharmaceutical companies must choose to invest in the technologies that are believed 

to drive future innovation. Additionally, we foresee an increase in partnerships between 

federal/academic research institutions and private companies in the discovery process of 

personalized medicine. The future process of R&D will most likely facilitate intermediary 

organizations, which will ease the translational process of knowledge between private and public. 
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Additionally, the collaboration between biotechnology companies and pharmaceutical companies 

seem to further progress in the future. In addition to external scientific affairs, we found that CROs 

will posses a more significant role in the future. The outsourcing of drug development is expected 

to progress in the future, since CROs are excellent at reducing the development time-horizon, long-

term cost savings and offers more flexibility. Based on the foundation of increasing collaborations 

with external scientific affairs and CROs, we concluded that, as the pharmaceutical industry is 

globalizing, the pharmaceutical companies are anticipated to spread strategic operations, such as 

research units, across the world. 

Based on our findings from the analysis, we generated recommendations for the future success of 

the R&D process of personalized medicine.  

Our first recommendation was guidelines to generate successful partnerships. Interacting in a 

partnership can be very complex, hence, there are many factors influencing the outcome of the 

partnership. First or all, it is important to establish trust among the partners. After this, a clear 

strategic purpose of the partnership must be established, in order to attain the purpose of the 

partnership, and to achieve sustainable development towards the target. The strategic purpose will 

act as the foundation for the relationships fostered in the partnership, and in conjunction with the 

management contend with the inevitable problems that might occur in an external partnership, such 

as cultural and political discrepancies. 

Furthermore, it is essential define the expectations, as this can facilitate a smoother path towards 

success, as it contours the strategy chosen to the partnership. As partnerships, national or 

international, can be very complex, we advised the partners to keep simplicity and flexibility as core 

factors in the strategy. This encloses openness towards change and evaluation of the processes. 

Moreover, we recommend the pharmaceutical companies to implement the international standards 

for quality, safety and efficacy, as the internationalization of the pharmaceutical industry generates 

new circumstances for interaction and collaboration with potential partners.  

The internationalization of the pharmaceutical industry also generates intermediary companies, and 

we recommended the pharmaceutical companies to interact with them, as they can possess 

knowledge valuable for the future development of personalized medicine. 

Another recommendation was to keep evaluating the chosen strategy in order to keep up with the 

ever-changing, internationalized environment. 

Additionally, we recommended a new R&D process, as it possesses many advantages for 

developing personalized medicine, and can prove a beneficial factor for increasing R&D 

productivity. First, it can decrease the development costs in clinical trials, and reduce the timeframe 

for development. This will create opportunities for faster recouping of invested capital if the 
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development is successful. Furthermore, it can limit the amount of invested capital, as failure will 

be detected much earlier in the process, and thereby generate possibilities for the pharmaceutical 

companies to adjust the price of the product, to the demand and situation of the environment. 

Additionally, the new process can ease the testing for ‘poly-pharmacy’ in wider populations. 

Throughout our study, we have focused entirely on personalized medicine, as we definitely see it as 

the future of the pharmaceutical industry, however, all being said, we recommend pharmaceutical 

companies to take it easy. The transition towards, and development of, personalized medicine is 

extremely complex and far from all essential parameters are accessible. We recommend taking an 

80/20% approach to the new situation. By maintaining the present R&D process 80% and engage in 

the transition towards personalized medicine the remaining 20%, through implementation of 

projects and agreements with external scientific partners. This can be done by having a logical 

incremental approach to the transition, by gradually changing visions, strategy and R&D process, in 

the direction of personalized medicine.  

Based on the findings presented in our study, we believe that we have contributed to the subject by 

creating valid new information. However, one must remember, that the findings in our study are 

results of our adoption of the social constructivist philosophy, hence, the findings are results of our 

specific construction of reality. Consequently, the findings presented must not be generalized and 

projected to the entire pharmaceutical industry. 
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Appendix A: Terminology 

Biologics: A wide range of medicinal products that generally exhibit high molecular complexity 

such as vaccines, allergenics, somatic cells, gene therapy, tissues, and recombinant therapeutic 

proteins created by biological processes (as opposed to chemically). 

 

Biotechnology: is technology based on biology, agriculture, food science, and medicine. 

Biotechnology draws on the pure biological sciences and in many instances is also dependent on 

knowledge and methods from outside the sphere of biology. United Nations Convention on 

Biological Diversity defines biotechnology as: "Any technological application that uses biological 

systems, dead organisms, or derivatives thereof, to make or modify products or processes for 

specific use." 

 

BLA: A drug created by biological processes that has been approved by FDA in any other 

application submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act. 

 

Combinatorial chemistry: involves the rapid synthesis or the computer simulation of a large 

number of different but structurally related molecules. It is the synthesis of molecules in a 

combinatorial fashion that quickly can lead to large numbers of molecules. 

 

EMEA: European Medicines Agency. Regulatory institution in EU that must approve new 

medicine for marketing. Oversees many post-marketing practices of the pharmaceutical industry. 

 

Etiology: is the study of causes of a given disease and its origin. The word is most commonly used 

in medical and philosophical theories, where it is used to refer to the study of why things occur, or 

even the reasons behind the way that things act. 

 

FDA: Food and Drug Administration. Regulatory institution in the United States that must approve 

new medicines for marketing. Oversees many post-marketing practices of the pharmaceutical 

industry. 

 

Generic competition: competition originating from drugs that are produced and distributed without 

patent protection. 
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Generic drug: A drug that is produced and distributed without patent protection. 

 

IND: Investigational New Drug Application. FDA regulatory document allowing clinical trials to 

proceed on an investigational medicine or investigational use of an approved marketed medicine. 

 

Molecular biology: is the study of biology at a molecular level. The field overlaps with other areas 

of biology and chemistry, particularly genetics and biochemistry. Molecular biology is concerned 

with understanding the interactions between the various systems of a cell, including the interactions 

between DNA, RNA and protein biosynthesis, as well as learning how these interactions are 

regulated. 

 

NDA: New Drug Application. An application to the FDA for approval of new medicine in the 

United States. 

 

NME: A drug that contains no active moiety (molecule or ion) that has been approved by FDA in 

any other application submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act. 

 

Pathogens: is a biological agent that causes disease or illness to its host.  

 

Personalized medicine: the personalization of medicines to create targeted therapies based on 

patients individual characteristics, including age, gender, height/weight, diet, environment, etc. 
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Appendix B: Statistics on Historical Industry R&D Expenditures 

 PhRMA NSF World Bank 
Year R&D expenditure Real R&D 

expenditure (2008) 

R&D expenditure Real R&D 

expenditure (2008) 

Inflation 

2008 38,427 38,428 N/A N/A   3.85% 
2007 36,608 37,999 N/A N/A   2.85% 
2006 33,967 36,246 38,813 41,415   3.24% 
2005 30,969 33,872 34,798 38,059   3.39% 
2004 29,555 33,425 31,444 35,560   2.68% 
2003 27,064 31,618 15,959 18,644   2.27% 
2002 25,655 30,540 14,186 16,887   1.59% 
2001 23,502 28,649 10,137 12,357   2.83% 
2000 21,363 26,459 12,854 15,919   3.38% 
1999 18,471 23,654 12,236 15,669   2.19% 
1998 17,127 22,526 12,566 16,526   1.55% 
1997 15,466 20,666 11,586 15,481   2.34% 
1996 13,627 18,518 9,769 13,275   2.93% 
1995 11,874 16,620 10,202 14,280   2.81% 
1994 11,101 15,927 9,625 13,809   2.61% 
1993 10,577 15,569 9,123 13,429   2.96% 
1992 9,312 14,118 7,934 12,029   3.03% 
1991 7,928 12,381 6,947 10,848   4.25% 
1990 6,802 11,070 5,917 9,628   5.39% 
1989 6,021 10,327 5,512 9,453   4.83% 
1988 5,233 9,407 5,900 8,314   4.08% 
1987 4,504 8,427 4,095 7,662   3.66% 
1986 3,875 7,511 3,657 7,089   1.91% 
1985 3,378 6,674 3,481 5,873   3.55% 
1984 2,982 6,103 3,310 6,773   4.30% 
1983 2,671 5,701 2,896 6,181   3.22% 
1982 2,268 4,997 2,473 5,447   6.16% 
1981 1,870 5,376 N/A N/A   10.35% 
1980 1,549 3,997 N/A N/A   13.58% 
1979 1,327 3,887 N/A N/A   11.22% 
1978 1,166 3,807 N/A N/A   7.62% 
1977 1,063 3,734 N/A N/A   6.50% 
1976 983 3,679 N/A N/A   5.75% 
1975 903 3,576 N/A N/A   9.20% 
1974 793 3,425 N/A N/A   11.03% 
1973 708 3,394 N/A N/A   6.16% 
1972 654 3,334 N/A N/A   3.27% 
1971 626 3,296 N/A N/A   4.30% 
1970 566 3,106 N/A N/A   5.84% 

Notes: Table numbers are in $ million USD. NSF only publishes statistics on R&D expenditure from 1982. 

Source: Pharmaceutical Research and Manufacturers of America (PhRMA) and National Science Foundation 

(NSF). 
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PhRMA Annual Membership Survey, 2009, in Pharmaceutical Industry Profile, 2009, http://www.phrma.org 

/files/PhRMA%202009%20Profile%20FINAL.pdf 

http://www.nsf.gov/statistics/infbrief/nsf08313/ 

http://www.nsf.gov/statistics/infbrief/nsf07335/ 

http://www.nsf.gov/statistics/infbrief/nsf07335/ 

http://www.nsf.gov/statistics/nsf07314/pdf/nsf07314.pdf 

http://www.nsf.gov/statistics/nsf07314/pdf/nsf07314.pdf 

http://www.nsf.gov/statistics/nsf05305/pdf/secta.pdf 

http://www.nsf.gov/statistics/nsf05305/pdf/secta.pdf 

http://www.nsf.gov/statistics/nsf05305/pdf/secta.pdf 

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=10 

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=11  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=12  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=13  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=14  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=15  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=16  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=17  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=18  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=19  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=20  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=21  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=22  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=23  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=24  

http://www.nsf.gov/statistics/iris/search_hist.cfm?indx=25  
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Appendix C: Approval Rates for NMEs and BLAs 

Year 
Priority 
Review 

Standard 
Review Total Source 

1970 8 4 12 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1971 7 3 10 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1972 5 5 10 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1973 12 5 17 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1974 11 6 17 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1975 10 5 15 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1976 13 11 24 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1977 10 11 21 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1978 13 9 22 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1979 4 11 15 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1980 3 10 13 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1981 13 14 27 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1982 8 20 28 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1983 5 19 24 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1984 9 14 23 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1985 17 13 30 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1986 12 8 20 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1987 9 12 21 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1988 10 10 20 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1989 10 13 23 http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm 
1990 12 11 23 http://www.fda.gov/cder/rdmt/pstable.htm 
1991 14 16 30 http://www.fda.gov/cder/rdmt/pstable.htm 
1992 11 15 26 http://www.fda.gov/cder/rdmt/pstable.htm 
1993 13 12 25 http://www.fda.gov/cder/rdmt/pstable.htm 
1994 13 9 22 http://www.fda.gov/cder/rdmt/pstable.htm 
1995 9 19 28 http://www.fda.gov/cder/rdmt/pstable.htm 
1996 18 35 53 http://www.fda.gov/cder/rdmt/pstable.htm 
1997 9 30 39 http://www.fda.gov/cder/rdmt/pstable.htm 
1998 16 14 30 http://www.fda.gov/cder/rdmt/pstable.htm 
1999 19 16 35 http://www.fda.gov/cder/rdmt/nmecy99.htm 
2000 9 18 27 http://www.fda.gov/cder/rdmt/nmecy2000.htm 
2001 7 17 24 http://www.fda.gov/cder/rdmt/nmecy2001.htm 
2002 7 10 17 http://www.fda.gov/cder/rdmt/nmecy2002.htm 
2003 9 12 21 http://www.fda.gov/cder/rdmt/nmecy2003.htm 
2004 17 14 31 http://www.fda.gov/cder/rdmt/nmecy2004.htm 
2005 15 5 20 http://www.fda.gov/cder/rdmt/InternetNME05.htm 
2006 10 12 22 http://www.fda.gov/cder/rdmt/InternetNME06.htm 
2007 8 10 18 http://www.fda.gov/cder/rdmt/InternetNME07.htm 
2008 9 15 24 http://www.fda.gov/cder/rdmt/NME_Approvals1.pdf 
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Appendix D: R&D Productivity Index Curve 

Year PhRMA (R&D) NME TOTAL NME/R&D Index Baseline 
2008 38,428 24 0,624547853 16,16538027 100 
2007 37,999 18 0,473696676 12,26084897 100 
2006 36,246 22 0,606963527 15,71023929 100 
2005 33,872 20 0,590458196 15,2830263 100 
2004 33,425 31 0,927449514 24,00548492 100 
2003 31,618 21 0,664178632 17,19115694 100 
2002 30,540 17 0,55664702 14,40788038 100 
2001 28,649 24 0,837725575 21,6831303 100 
2000 26,459 27 1,020446729 26,41256283 100 
1999 23,654 35 1,479665173 38,29866689 100 
1998 22,526 30 1,331794371 34,47127763 100 
1997 20,666 39 1,88715765 48,84593051 100 
1996 18,518 53 2,862080138 74,08017424 100 
1995 16,620 28 1,684717208 43,60609707 100 
1994 15,927 22 1,381302191 35,75270505 100 
1993 15,569 25 1,605755026 41,56229259 100 
1992 14,118 26 1,841620626 47,66728054 100 
1991 12,381 30 2,423067604 62,71706647 100 
1990 11,070 23 2,077687444 53,77747666 100 
1989 10,327 23 2,227171492 57,64662212 100 
1988 9,407 20 2,126076326 55,02994224 100 
1987 8,427 21 2,491990032 64,50100866 100 
1986 7,511 20 2,662761283 68,92113789 100 
1985 6,674 30 4,495055439 116,3470183 100 
1984 6,103 23 3,768638375 97,54492326 100 
1983 5,701 24 4,209787757 108,9633398 100 
1982 4,997 28 5,603362017 145,0336869 100 
1981 5,376 27 5,022321429 129,9944196 100 
1980 3,997 13 3,252439329 84,18397131 100 
1979 3,887 15 3,859017237 99,88422948 100 
1978 3,807 22 5,778828474 149,5753437 100 
1977 3,734 21 5,623995715 145,5677558 100 
1976 3,679 24 6,523511824 168,850231 100 
1975 3,576 15 4,194630872 108,5710291 100 
1974 3,425 17 4,96350365 128,4720195 100 
1973 3,394 17 5,008839128 129,6454528 100 
1972 3,334 10 2,99940012 77,63447311 100 
1971 3,296 10 3,033980583 78,52953074 100 
1970 3,106 12 3,863490019 100 100 

      Notes: Baseline 100.  

      Indexed productivity is calculated using this formula: 

      

€ 

Index =
NME

R& D(t0+1)
NME

R& D(t0)
*baseline

t0 = baseyear =1970
baseline =100
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Appendix E: Pfizer Conference Notes 

 

 
 

 

 
 

 

 
 

 

 

0

Seeking Innovation. Creating 
Value. 

Collaborating Together.

Medicon Valley A lliance Meeting

5th May 2009

Business Development

www.pfizer.com/partner ing

1

About Pfizer
Business Development

www.pfizer.com/partner ing

2

! Pfizer Inc Revenue in 2008: $48.3 billion; essentially flat year over year  despite US LOE of Norvasc, 
Zyrtec and Camptosar

! R&D expenses: $7.5 billion
! Animal Health Sales in 2008: $2.8 billion, 7% growth

!"#$%"#&%'()#*#+(,-*(#.,/0*1)

* #1 in terms of sales

Source: IMS MAT 1Q08

#2 in Japan
$3.6B

#1 in Australia
$1.0B

#1 US
$19.0 B

#4 Africa / Middle East
$0.8B

#2 in Europe
$13.6B

#1 in Latin America
$1.9B

3

!"#$%#&'($)*$+,'$-)'./0

TM

SPIRIVAMACUGEN

REBIF

ARICEPT

!"#$%&'()'()$*+,-'./$012'3'(1#$.4$5,.'1(.#

4

!Broad expertise across 10 therapeutic areas

"11 products with sales over $1billion*
"14 products ranked #1*

!Among the largest, most admired Field Force globally
"#1 in US 13 years in a row

!100 million patients treated annually

!Demonstrated expertise and commitment to working 
collaboratively with our partners

*IMS Mat 2Q2008

!"#$%&'()"'*+,*#(-"#(.(/*.0+,%*#(!"#01

5

Our Five Key Strategies

! Refocus and optimize the patent protected portfolio

! Find new opportunities for established products

! Grow in emerging markets

! Invest in complementary businesses

! Instill a culture of innovation and continuous 

improvement

!"#$%&'($)*#+&#,

Applying Innovative Science 
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More than
300

Discovery
Projects

In Reg.
2

Phase III
25

Phase II
33

Phase I
40

Total

100

! Accelerating Pipeline with sharpened focus on 

key disease areas

! Strong flow of medicines expected to progress from 

Phase II to Phase III

! 12 Phase III starts from March 2008 to March 2009

Current Pipeline

For reference use only, not for external 

distribution. Updated Apr 2009

7

!"#$%&'()*%+"#,

-.')/'0)1"#23'##)432$)5$("+$"('

Business Units

Development
Sales & 

Marketing

Manufacturing

Medical

Research

Biotherapeutic and 

Bioinnovation Center

Business Units and Leaders:

! Primary Care Business Unit: Olivier Brandicourt

! Specialty Care Business Unit: Paul Richardson

! Oncology Business Unit: Garry Nicholson

! Established Products Business Unit: David Simmons

! Emerging Markets Business Unit: Jean-Michel Halfon

! Animal Health Business Unit: Juan-Ramon Alaix

Business Development

8

!"#"$%&'()%*$+,-$.,/+0(
12$334(5,263"4(728/9"%":

! Our new Research organization, led by Rod MacKenzie, is now responsible for programs from idea to 
positive Proof of Concept. It is composed of smaller Research Units led by empowered and 
accountable Chief Scientific Officers (CSOs)

! Research Units include:

! CVMED
! Neuroscience
! Inflammation/Immunology
! Oncology
! Allergy & Respiratory
! Pain
! Antibacterials
! Vaccines
! Regenerative Medicines
! Indications Discovery 
! Genitourinary
! Antivirals

! Our Research & Development Organization is supported by Partner Lines including

! Pharmaceutical Sciences 
! Drug Safety
! Development Operations
! Regulatory Affairs and Quality Assurance

9

Strategy
! Deliver a world class pipeline of high value biotherapeutics

! Create and maintain an industry-leading competitive advantage 

through technology innovation 

! Lower clinical attrition and decrease development time 

Delivering a steady pipeline of biotherapeutics, based on key biologic 
modalities and novel, validated disease targets

! 1st Horizon: Monoclonal Antibodies (MAbs)
! 2nd Horizon: Peptides using alternative scaffold (CovX-bodies)
! 3rd Horizon: RNAi & Anti-sense
! 4th Horizon: Stem Cells 

!"#$%&'(#)*+%&,-%.*#/0',12'(#)#11)3,*#)1'4%1*%&5'
6'71#8.%9':11)3,*#3%';*&,*%<='*)'>0*,?@#0+'A%,2%&0+#-'#1'(#)BC

Mission
! Propel Pfizer to the forefront of 

bioinnovation and into the top-tier of 
biotherapeutics companies

10

! Single share of voice driven approach to field force deployed 

across Europe & US

! Multiple field force deployment models, tailored to meet local market 

conditions (Deployment differs in open vs. closed access)

! Customer segmentation by brand ! Customer segmentation across Primary Care

! National strategies and national planning that informed local 

execution 

! !"##$%#&'&()*&+%#,-)#%.)(/&0%/1,2#&+*&%)1+%0("&%34,00,.-"56%5#)1171*%

to inform strategies

! Centralized marketing budget and review committee process ! Earmarked local marketing funds and review committee latitude 

needed to pursue local promotional opportunities

! Standard set of marketing offerings 

for each brand

! 38&1"6%,9%-":0,.&(%,99&(71*:%9,(%&)-;%4()1+<%+&5#,$&+%71%#,-)##$%

appropriate configuration

From To

Centered on 
Micro-markets

Customer Centric Nimble

Adaptive

Adept at Finding 
Opportunities 

Focused Innovative

!"#$%"&'(%")*
+,"'-).'/0",10,")'+22)"3'/0"456'7)5)2#03

11

!"#$%&'()*+&,#*-./%0#//*10%(2*
3#'%4#,*#5(,&6,7%0&,)*4&'.#*%0*(8#*(,#&(9#0(*6:*/#,%6./*$607%(%60/

Products

!"#$%&!

Pharmacy

Academic

medical 

centers Scientifically-oriented 

specialists

Customers

Spirit of a start-up

Entrepreneurial

Customer-

focused
Agile

Innovative

Culture
Deliver Extraordinary 

Value
! Maximize our current portfolio 

through strong customer focus

! Successfully develop all 

pipeline assets

! Build our portfolio by 

becoming a partner of choice
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Partnering with Pfizer
Worldwide Business 

Development

www.pfizer.com/partner ing

17
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!"#$%&%'())*+),#+%+(%-.,/*0.,%1(23*#4%
!"#$%&'()*&+),

Co-Promotion, 
Co-Development

Research 
Alliances

Out Licenses

Venture 
Investments

*Represents a sampling of creative deal structures Pfizer has completed. Deals listed may fit into more than one category noted above

Adolor

Boehringer 
Ingelheim

Bristol-Myers 
Squibb 

Eisai 

Eyetech

Medivation

Serono

Bioren

BioRexis

Coley

CovX

Encysive

Esperion

Idun 

Meridica 

PowderMed 

Rinat

Serenex

Eisai

Insite
Archemix

Abgenix

Direvo

FivePrime

Hydra

Icagen

Medarex

Melior

MorphoSys

Noxxon

Renovis 

Scripps

Tacere
Mergers & Acquisitions

Aureon

Avid Radio-
pharmaceuticals

Aviir

Entelos

Evolution Benefits

Genomic Health

Handylab

HD Biosciences

M2s

Nodality

Supplyscape

Incubator

Fabrus

RGo

Wintherix

Licenses

Bayer 

Celldex

Cytos

FivePrime

Incyte

Kosan

Quark

Rigel

Schwarz

Scil

Sigma Tau

Taisho

Tacere

TransTech

Xoma 

!"#$$%"&$'()$'*

+,&-.'/#0')-,(*

19

!"#$%&'()"'*+,*#(+"(-#"'#*..(/..*+.0(
-#"'#12.(1&3()*4,&"5"'%*.

!"#$%&'%()*+,&*%-*%

Diabetes

Inflammation & 
Immunology

Oncology

Pain

Psychosis

Biotherapeutics

Vaccines

Science & Technologies 
(Discovery Platform 
Lines, Drug Safety R&D, 
Pharmacokinetics, 
Dynamics and 
Metabolism)

Asthma

COPD

Genitourinary

Infectious Disease

Ophthalmology

Smoking Cessation

Thrombosis

Transplant

Ex-US Opportunities

Areas of Interest Types of Relationships

Licensing

Co-Development / Co-
Promotion

Alliances

Venture Investments

M&A

Out Licensing

See appendix for additional detail.

20

!"#$%&'%()*+#,')&"()-$&"'.&$%"#/0)
12&3.4%')+5)6789):$7+$7;/)<%&4'

Pain
! Adolor: delta opioid receptor agonist
! Icagen: sodium ion channels
! Rinat: RN624
! Renovis: VRI antagonists
! Hydra Biosciences: TRPV3

Diabetes

! Bayer: BAY 74-4113

! CovX: platform 
technology

!"#$%&'%()*+,&*%-*%

! Medivation: dimebon

! Rinat: RN1219

! Transtech: TTP-4000/TTP-488

Oncology
! Celldex: CDX-110
! Serenex: HSP-90 Inhibitors
! Coley: vaccines
! CovX: platform technology

Inflammation

! Incyte: CCR2 antagonists 
(RA)

Schizophrenia

! Taisho: mGLuR agonist

21

!"#$%&'(!%)*(+,

Our Commitment to You: Open communications, transparency 

and flexibility ! the core of every partnership

Our Goal is Simple: Evaluate your asset as if it were our own.
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!"#$%"&#'("&)*+,-'"$--*.$/$)(01$"#*2$&1

Jamsheed 
Banaji

Frank 
Overtoom

Stephen 
Schleier

Brian 
Pruitt

Vacant
Alberto 
Bianchi

Vacant

Business 
Unit (BU) 

focus
All

Primary 
Care

Specialty 
Care & 

Vaccines

Emerging 
Markets

Emerging 
Markets

Emerging 
Markets

Emerging 
Markets

Regions 
(within 

Business 
Unit)

Japan

Europe, 
Canada, 
Australia 

New 
Zealand

Europe, 
Australia 

New 
Zealand

Central & 
Eastern 
Europe, 
Russia, 
Turkey, 
Israel, 
Caucar

Asia
Latin 

America

Africa and 
Middle 
East

All IBD members have a secondary Therapy Area focus

!"#$%&##'(&)&*+,-&%.'/+0'.1&'2%3+*+45'6%7'8#.69*$#1&7':0+7"3.#'!;<#'$#'16%7*&7'4*+96**5
27

!"#$"%&"'()%*+%,'-.%
!"#$%&'(

Allergy & Respiratory

Chris Brown

chris.d.brown@pfizer.com

Cardiovascular

Ann Barry

ann.barry@pfizer.com

Gastrointestinal

Chris Brown

chris.d.brown@pfizer.com

Genito-Urinary

Jeff Hurtig

jeffrey.hurtig@pfizer.com

Infectious Disease

Anti-fungals/Anti-virals

Alex Chanas

alex.chanas@pfizer.com

Infectious Disease

Anti-infectives/Anti-bacterials

Cyndi Green

cynthia.d.green@pfizer.com

Inflammation

Richard Griffiths

richard.j.griffiths@pfizer.com

Metabolic & Endocrine Disorders

Wick Johnson

wick.johnson@pfizer.com

Bob Knowles

robert.knowles@pfizer.com

Neuroscience

(Neurology/Psychiatry)

Tom Heffner

thomas.heffner@pfizer.com

Oncology

Elizabeth Bachert

elizabeth.l.bachert@pfizer.com

Ophthalmology

Stacy Evans

stacy.evans@pfizer.com

Pain

James Kenney

james.p.kenney@pfizer.com

For BBC Business Development,

please contact

Polly Murphy

Vice President

polly.a.murphy@pfizer.com

Science & Technology

Ruth Keir

ruth.keir@pfizer.com

Asia

Alex Fowkes

alex.fowkes@pfizer.com

For Venture Investments, please contact:

Barbara Dalton

Vice President

barbara.dalton@pfizer.com

For Externalization Opportunities, please contact:

David Rosen

Executive Director

david.k.rosen@pfizer.com

For New Business Development, please contact:

Tony Scullion

Senior Vice President

tony.scullion@pfizer.com

For International Business Development, please contact:

Jamsheed Banaji

Senior Director International Business Development

jamsheed.banaji@pfizer.com

For acquisitions & divestitures please contact:

Doug Giordano

Vice President

doug.giordano@pfizer.com

28

! Pfizer remains committed to partnering opportunities ! neither the 

current climate nor the proposed Wyeth acquisition changes this

! The current climate offers some unique investment opportunities

! Pfizer remains flexible on deal structure and terms ! each deal is 

different

! Hopefully the previous slides have given you an indication of the 

breadth of type of opportunities we would consider

! We look forward to hearing from you

!"##$%&'$()'*"%%+(,'*-.#$,+
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Appendix F: Industry Average 2008 

Company   Net Revenue 

Healthcare 
R&D 
expenditure Net Income 

R&D 
Expenditure/Net 
Revenue 

Net Income/Net 
Revenue 

Industry 
Average 14,171 1,227 2,704 13,2% 13,9% 
Pfizer(with 
Wyeth) 71,130 11,318 14,111 15,9% 19,8% 
Johnson & 
Johnson 61,095 N/A 10,576 N/A 17,3% 
GlaxoSmithKline 45,447 6,373 10,432 15,1% 19,3% 
Bayer 44,664 3,770 6,448 8,4% 14,4% 
Hoffmann–La 
Roche 40,315 N/A 8,135 N/A 20,2% 
Sanofi-Aventis 39,997 N/A 10,150 N/A 25,6% 
Novartis 39,800 N/A 11,946 N/A 30,0% 
AstraZeneca 29,559 N/A 5,959 N/A 20,2% 
Abbott 
Laboratories 29,527 2,688 4,880 9,1% 16,5% 
Merck & Co. 23,850 4,678 7,808 19,6% 32,7% 
Bristol-Myers 
Squibb 19,977 N/A 2,165 N/A 15,3% 
Eli Lilly and 
Company 18,634 N/A 2,953 N/A 15,8% 
Amgen 14,268 3,366 2,950 23,6% 20,7% 
Boehringer 
Ingelheim 13,284 1,977 2,163 14,9% 16,3% 
Baxter 
International 10,378 0,614 1,397 5,9% 13,5% 
Takeda 
Pharmaceutical 
Co. 10,284 1,620 2,870 15,8% 27,9% 
Genentech 9,284 1,773 2,113 19,1% 22,8% 
Teva 
Pharmaceutical 
Industries 8,408 0,495 0,546 5,9% 6,5% 
Astellas Pharma 7,850 1,435 1,122 18,3% 14,3% 
Daiichi Sankyo 7,158 1,459 0,671 21,9% 10,6% 
Novo Nordisk 6,520 1,063 1,086 16,3% 16,7% 
Eisai 5,583 0,926 0,604 16,6% 10,8% 
Merck KGaA 5,175 0,772 1,258 14,9% 24,3% 
Alcon 4,897 0,512 1,348 10,5% 27,5% 
Sinopharm 4,700 0,498 1,249 10,6% 26,6% 
Akzo Nobel 4,694 0,741 1,449 15,8% 30,9% 
UCB 4,426 1,024 0,491 23,1% 11,1% 
Nycomed 4,264 N/A -0,105 N/A -2,5% 
Forest 
Laboratories 3,442 0,941 0,454 27,3% 13,2% 
Solvay 3,268 0,533 1,026 16,3% 31,4% 
Allergan 3,063 1,056 -0,127 34,5% -4,1% 
Gilead Sciences 3,026 0,384 -1,190 12,7% -39,3% 
CSL 2,788 0,161 0,454 5,8% 16,3% 
Chugai 
Pharmaceutical 
Co. 2,787 0,467 0,328 16,8% 11,8% 
Biogen Idec 2,683 0,718 0,218 26,8% 8,1% 
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Bausch & Lomb 2,292 0,197 0,150 8,6% 6,5% 
Taiho 
Pharmaceutical 
Co. 2,069 0,244 0,132 11,8% 6,4% 
King 
Pharmaceuticals 1,989 0,254 0,289 12,8% 14,5% 
Watson 
Pharmaceuticals 1,979 0,131 -0,445 6,6% -22,5% 
Mitsubishi 
Pharma 1,945 0,403 0,208 20,7% 10,7% 
Shire 1,797 0,387 0,278 21,5% 15,5% 
Cephalon 1,764 0,403 0,145 22,8% 8,2% 
Dainippon 
Sumitomo 
Pharma 1,763 0,350 0,193 19,9% 10,9% 
Kyowa Hakko 
Kogyo 1,698 0,268 0,108 15,8% 6,4% 
Note: Table numbers are in million USD. 

Source: Global 500:  http://money.cnn.com/magazines/fortune/global500/2008/index.html 
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Appendix G: GlaxoSmithKline Conference Notes 

 

 
 

 

 
 

 

 
 

 

 

Introduction to the

Center of 

Excellence for

External Drug

Discovery (ceedd)

Industry philosophy in 1990s: Big is better

GD Searle

SK&F

Pharmacia

Upjohn

Marion

Roussel

Rorer

Glaxo

Sandoz

Sanofi

Rhone Poulenc

Beecham

Wellcome

Hoechst

Ciba-Geigy

Warner Lambert

Consolidation

Big is better: Industrialise Drug Discovery
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Is Big Better?

% NME approvals

Source: Tufts CSDD, 2007

2000 2004

Small Pharma & Biotech

Big Pharma

33% 71%

67%

29%

The trend continues:

In 2006-07 a total of 103 drugs were 

approved by the FDA: 65% originated 

from the Biotech industry 

Czerepak & Ryser

Nature Reviews Drug Discovery

March 2008

Industry Philosophy Today:

! "#$%#&'()%'*+*&&,-#./%0*))*-1

2 3'45&)-#,.#&,)#6'%67%4-5$%4#&+68*-/%46*&'()%96-:

! Access the innovation in Biotech

2 Risk/reward sharing alliances

2 ;<=)*-',.#&,)#6'(%67%4-5$%4#&+68*-/

! GSK approach: ceedd formed in 2005
2 Center of Excellence for External Drug Discovery



Master Thesis, 2009  Pernille Andersson   
M.Sc. International Business  Morten Hallager 

 

 129 

 
 

 

 
 

 

 
 

 

 

 

 

 

Who are the ceedd

Develop a portfolio to deliver a pipeline

of new drugs with reimbursable 

!"#$#!%"&'())*&)*&!)$!+',-

-./&creating novel business

*(%0+1)(23&1#,4&+5,+($%"&%""#%$!+3-

-%$6&%!!+33#$7&$)8+"

technologies with the potential

for transforming R&D

A dedicated, multidisciplinary team of ~20 experts

MISSION

Typical Alliance structure

! Alliance company pursues multiple programs from an agreed 
starting point through to clinical PoC retaining its independence

through development

! GSK has exclusive option to in-license programs at clinical PoC 

(or, by agreement, at other milestones before clinical PoC)

! No research funding ! milestone driven, risk sharing

Target 
Identification

Screening & 
Lead Opt

Preclinical Clinical

Alliance partner + ceedd

Starting points at any stage along path

PoC

GSK

GSK Option for 

exclusive WW license

The ceedd approach..

Works with 
Alliance 
Companies

!"#$%&'()&*$

clinical PoCs that 

transition to our late 

stage development 

organisation 

Forms 
risk/reward 
sharing 
alliances

!#+"(#,$-./&%$%&.'$

structure, global 

reach with EU & US 

dedicated teams

Our success is dependent on your success

Looks for 
innovative 
science

!(,%&+&,%&,"$

R&D unit operating 

across multiple 

therapy areas

Why work with the ceedd?

! Leverage our experience

! Gain a team of Champions

! Access the best of GSK

! Drive the growth of your company

Alliances in the ceedd portfolio

Expertise in ion 
channels and 
transporters

World class 
expertise in 

nicotinic receptor 
pharmacology

In-depth 
expertise in 
chemokine 
receptors

High quality 5 
million 

compound 
library

Expertise in 
cancer stem 

cells

Expertise in 
modeling the 

3D structure of 
GPCRs

Fit within GSK family

! Business Development 

involved with licensing, 

mergers and acquisitions

! Venture Capital arm, in 

operation for many years, 

provides potential for funding in 

the same way as any other 

venture capital group 

! works across multiple 

therapy areas, 

external portfolio, 

prefer option at PoC

! Center of Excellence for 

Drug Discovery/ Discovery 

Performance Unit

single therapy area, 

internal portfolio

GSK groups you are likely to engage with

SR One

BD

ceedd

CEDD/
DPU GSK
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What are we looking for?

Companies with:

! A leading position in a specific technology or 

therapeutic area based on first class science

! A robust drug discovery platform

! A portfolio of assets or targets relevant to the 

platform

! Ideally, the capability of developing 

compounds to proof of concept

! A strong management team

We are looking for

innovation wherever

it may originate

Learn more at

www.ceedd.com

What our Alliances say

GSK came into this agreement respecting our accomplishments as a 

small discovery-based company. That attitude, along with our 

!"#$"%&'()!'*+,-#'!"#).!%"#'/01'"2$"!3"0%"4'$5/6"1'/'7/8)!'!)5"'30'

determining that  the CEEDD structure was the right one for us

Paul Hastings, President & CEO, OncoMed

*+,-#'9::;;'#&!.%&.!"'.03(3"#'&<"'#&!"0=&<#')('>)&<'$/!&0"!#?'@&

allows ChemoCentryx to expeditiously advance compounds through

proof-of-concept at which time GSK may exercise its option and

deploy its late-stage clinical development and commercial expertise.

We believe this is a successful deal structure coming of age

Thomas J. Schall, Ph.D., Chief Executive Officer, ChemoCentryx 
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Appendix H: Daiichi‐Sankyo Conference Notes 

 

 
 

 

 
 

 

 
 

 

 

Peter Blume-Jensen, M.D., Ph.D.

Increased Japanese Interest 

in Medicon Valley

Meeting Medicon Valley

May 5, 2009

Peter Blume-Jensen. M.D., Ph.D.

Executive Director, External Scientific Affairs

Peter Blume-Jensen, M.D., Ph.D.

Outline

! Daiichi Sankyo, a pharmaceutical company expanding its global 

presence

! Challenges for our industry in a changing regulatory and health 

insurance environment

! Medicon Valley experiences and opportunities

Peter Blume-Jensen, M.D., Ph.D.

Daiichi Sankyo 2015 vision

!"#$%&#'()*+-discovery-$),-./-('0$12&.34

5-&#,6&/,$.'$7'8"#$%&#'9:&)1&';..$<&/$)'=$(-#>

!Global

"Company continuously focusing on pharmaceutical business 

and the creation of innovative pharmaceutical products

!Drug-discovery oriented company

Thrombosis, Diabetes, Cancer, 

Autoimmune disease/ rheumatoid arthritis

!R&D Core Disease areas

"Company conducting business from major bases around the world.

!Franchise diseases areas

Hypertension, Bacterial infections, 

Dyslipidemia / Atherosclerosis

Peter Blume-Jensen, M.D., Ph.D.
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1$ = 100 Yen

Daiichi Sankyo pharmaceutical business

Peter Blume-Jensen, M.D., Ph.D.

Daiichi Sankyo relative to its Japanese peers

! "#!!! $#!!! %#!!! &#!!! '#!!! (#!!! )#!!!

Dainippon Sumitomo

GSK

Mitsubishi + Tanabe

Eisai

Novartis

Chugai

Pfizer 

Daiichi Sankyo

Astellas

Takeda

(US$ Millions)

Daiichi Sankyo is No. 3 in terms of Rx sales in 2007.

$1 = JPY 100 Source: IMS Japan Peter Blume-Jensen, M.D., Ph.D.

Daiichi Sankyo global network

Daiichi Sankyo Inc.   2,873 people
incl.

Daiichi Sankyo Pharma Development 

Daiichi Sankyo Research Institute 

12 affiliates in

Germany, UK, France, Spain, Portugal, 

Italy, The Netherlands, Belgium, Austria, 

Switzerland, Turkey and Ireland

Affiliates in Brazil(293) and 

Venezuela(140)

Daiichi Sankyo Co.,Ltd.
6,007 people

Luitpold Pharmaceuticals Inc. 

500 people

Daiichi Sankyo Europe GmbH
2,137 people

Group Company Employees: 28,827 world wide

Affiliates in China(952), Taiwan(161), South 

Korea(90), Thailand(43), Hong Kong, India

Daiichi Sankyo Healthcare 

Co., Ltd.  402 people

Ranbaxy Group
12,000 people

as of December 2008
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Peter Blume-Jensen, M.D., Ph.D.

Daiichi Sankyo global R&D locations

3

R&D Division

Shinagawa!Kasai!Fukuroi

1,500 people

Pharmaceutical technology 

Headquarters

Hiratsuka!Shizuoka!Onahama

400 people

Asubio Pharma

300 people

Daiichi Sankyo 

Research Institute (DSRI)

Edison, NJ

7 people* "Research Inquiry#

Daiichi Sankyo Inc.

Edison, NJ 260 people

"Development#

Daiichi Sankyo 

Development

London

30 people"Development#

Daiichi Sankyo Europe GmbH

Munich 100 people

"Development, 

Pharmaceutical technology#

Daiichi Pharmaceuticals

Beijing

20 people

"Development#

Shanghai Sankyo 

15 people

"Development#

U3 Pharma 

Martinsried 25 people*

"oncology, mAB#

as of $%&'( 2008
*as of November 2008

Peter Blume-Jensen, M.D., Ph.D.

Key locations in EU

Headquarters

Affiliates

Plant sites 

BrusselsBrussels

ZurichZurich

ViennaVienna
MunichMunich

LondonLondon
AmsterdamAmsterdam

PfaffenhofenPfaffenhofen

ParisParis

AltkirchAltkirch

MadridMadrid

LisbonLisbon

RomeRome
IstanbulIstanbul

DublinDublin

14

Peter Blume-Jensen, M.D., Ph.D.

Non-proprietary drugs

Emerging 

countries

Proprietary drugs

Developed 

countries

Complementary business with Ranbaxy

Peter Blume-Jensen, M.D., Ph.D.

! Largest pharmaceutical company in India

! Enhanced sales operations in Eastern Europe and Asia

! Significant coverage in Africa

Operation in

57 countries

23 countries (current)

Dramatic enhancement of global reach

Obtain leading presence in emerging countries

Peter Blume-Jensen, M.D., Ph.D.

Strong history of R&D innovation and success

Inventor of the Statin class
Pravastatin: dyslipidemia

Leading in new Quinolone class
Levofloxacin: broad-spectrum antibacterial agent

!"#$%&'"()*+,best-in--&$"".ARB
Olmesartan: hypertension

Peter Blume-Jensen, M.D., Ph.D.

$1,087 $995

$605

$1,447 $1,892
$2,125

$1,041

$749

!"

!#""

!$%"""

!$%#""

!&%"""

!&%#""

!'%"""

!'%#""

!(%"""

)*+&"", )*+&""- )*+&""./01

Olmesartan

Pravastatin

Levofloxacin

$1,245

$
(m

il
li

o
n

)

$ 3,423

$ 3,728 $ 3,725

Daiichi Sankyo global products sales trend

1$ = 100 Yen
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Peter Blume-Jensen, M.D., Ph.D.

! #: Only developed in Japan
!Regarding the items developed globally, only the most advanced stages are described. 
!The underlined (in blue) items are the projects with highest priority.

!"##$%#&'"()*+&,#,-.#(-&/"0-a-1."($-2

(as of December 2008)

U3-1287

AMG162 

(osteoporosis) (#)

CS-600G (#)

DB-772! CS-866CMB (#) Prasugrel(ACS
-MM)
DU-176b
CS-8635
CS-866DM (#)

SUN 11031 SUN Y7017 (#) DL-8234(#)

CS-0777

Prasugrel (ACS-
PCI)
CS-866AZ (#)

Phase 1 Phase 2 Phase 3 Application

Cardiovascular 

diseases

Glucose Metabolic
diseases

Infectious diseases

Cancer

Immunological /
allergic disorders

Bone/Joint 
diseases

Others

CS-011

CS-1008

ARQ197

DE-766 (#)

CS-7017

AMG162 (bone 

metastasis) (#)

Levofloxacin inj (#)

CS-8958

CS-1036 (#)

Levofloxacin  

High-dose (#)

SUN 13834

Peter Blume-Jensen, M.D., Ph.D.

Ismail Kola & John Landis

Nature Reviews Drug Discovery 3, 711-716 (August 2004)

Overall clinical success rate for oncology from FIM to registration is ~5%

Alarmingly high attrition rate for our industry!

Success-rates from first-in-man to registration

Peter Blume-Jensen, M.D., Ph.D.

Attrition is increasing

Approximately 3,400 drugs in development in 2008

Approximately 1/3 of these for oncology indications

Peter Blume-Jensen, M.D., Ph.D.

Reasons for attrition (1991!2000)

Ismail Kola & John Landis

Nature Reviews Drug Discovery 3, 711-716 (August 2004)

!Insufficient efficacy key contributor (~30%) for attrition (primarily Ph II)

!Toxicity is responsible for ~20% of attrition (primarily Ph I and II)

Peter Blume-Jensen, M.D., Ph.D.

1987 1993 2001

0

100

200

300

400

500

600

700

800

900

$
 M

M

*Source: Tufts CDD

Average Annual 
Growth 1987-

2001
(CAGR)

10.1%

1987 1993 2001

0

100

200

300

400

500

600

700

800

900

$
 M

M

*Source: Tufts CDD

Average Annual 
Growth 1987-

2001
(CAGR)

10.1%

Attrition and drug development costs increasing

Pre Clinical Candidate defined as having acceptable in vitro/in vivo efficacy , potency and selectivity and in vitro ADME profile

NCE Probability of Success by Phase:  1990s

Source:   SDG, London;  GW Journal of Innovation, Vol 1, Issue 3, 1995; PRTM estimates

Probability of Success
by Phase

25 ! 50% 60 ! 70% 50 ! 60% 65 ! 90% 90 ! 95%

Cumulative Success

5 ! 16%6 ! 18%7 ! 20%15 ! 35%25 ! 50%

1-2 NCE
Approved

25-35 Pre-clinical 
Candidates per 

year

Registration 
to Approval

Pre-clinical Phase 1 Phase 2 Phase 3

Pre Clinical Candidate: acceptable in vitro/in vivo efficacy, potency and selectivity, ADME-PK, and initial safety 

NCE Probability of Success by Phase:  1990s

Sources:   SDG, London;  GW Journal of Innov, vol 1, 3 , 1995; Nat. Rev. DD, 3, 711-716, 2004; Tufts CSDD 2008

Probability of Success
by Phase

25 ! 50% 40 ! 75% 30 ! 40% 40 ! 75% 60 ! 95%

Cumulative Success

2 ! 10%2 ! 11%5 ! 14%15 ! 35%25 ! 50%

1 NCE
Approved

25-50 Pre-clinical 
Candidates per 

year

Registration 
to Approval

Pre-clinical Phase 1 Phase 2 Phase 3

!The average clinical development time is still ~8 years (Tufts CSDD, 2009)
!The average DD costs to Market now ~1.2 Billion US$ (Tufts CSDD, 2009) 
!Up to 60% attrition due to lack of efficacy and mechanistic tox. Highest in Ph II.

!Need for shortened clinical development time
!Need for companion diagnostics and efficacy prediction
!Need for approaching new mechanisms

Peter Blume-Jensen, M.D., Ph.D.

Innovation gap in pharma on the rise

Source: Burrill & Company, US Food and Drug Administration (From Essex Woodlands Health Ventures)
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Peter Blume-Jensen, M.D., Ph.D.

Source: Office of Health Economics (From Essex 

Woodlands Health Ventures)

In-house 

discovered more 

successful

In-licensed more 

successful

Success rates of in-licensed vs. in-house compounds

100%

147%

114%

138%

In-house Pre-clinical Phase I/II Phase III

Peter Blume-Jensen, M.D., Ph.D.

0

100

200

300

400

500

600

1980 1990 2000 2010

Internal Products M&A Licensing Deals Drug Discovery Deals

34%

23%

34%

9%

Source: Wood Mackenzie 2003 (From Essex 

Woodlands Health Ventures)

2001
17%

Equal growth 

contributors

Partnered product sales of continued importance

Sales from in-licensing and M&A total 57%, whereas in-house sales total 34%

Peter Blume-Jensen, M.D., Ph.D.

R&D challenges 2020 and beyond

! Personalized medicine capabilities

! Companion diagnostics for efficacy prediction and patient stratification

! Shortened clinical trials with increased POS

! Fewer failed treatments for marketed Tx

! !"#$%#&$'()*"#)+%,&-./0"12&3+0$45&"%6&)%%+7"#)+%&89!

! New, innovative products addressing new mechanisms for unmet needs

! Externally-acquired products and technologies increasingly important

! Synergy and complementation internal and external

! Generics competition

! External partners

! Infrastructure, IT, communication

! Transparency, quality, high standards

! Efficiency, sizeable scale

! Accessibility, global reach

! Innovation, emerging modalities

! Fit (culturally, operationally, capability-wise)

Peter Blume-Jensen, M.D., Ph.D.

Medicon Valley Life Science Cluster visit

!Daiichi Sankyo visit to Medicon Valley November 20-21

!Thomas Jonsson organized and coordinated visit to companies of interest

!Efficient site tour visits, great overview of cluster capabilities and organization

Peter Blume-Jensen, M.D., Ph.D.

Medicon Valley Alliance: Pros 

! Highly organized infrastructure, small area, easy company access

! Extensive communications/IT infrastructure network, optimal information flow

! Time-efficiency and transparency in site visits and activities 

! Ambassador program greatly facilitating and very positive experience

! Despite short operations, impressive track record:

! Significant # of innovative start-up companies

! High success rate for Ph IIb transit

! !"#"$%&'()*$+,-in--&%++.'%/0'(1"+,-in--&%++.'2332$,4/*,*"+'$"#*"5"0

! Integration with academic hospital networks, government, and investment community

! Incubator opportunities through affiliated biotech organizations (COBIC, other)

! Homogenous, uniformly high level of educational and operational standards

Peter Blume-Jensen, M.D., Ph.D.

4

10
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12 12

9
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!"#$%&'()*++",(-$&."%/(0.*1.230
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Peter Blume-Jensen, M.D., Ph.D.

0

50

100

150

200

250

300

350

400
Product Pipeline - European Countries 2007

Pre-clinical

Phase I

Phase II

Phase III

Total

!"#$%&'$()$'%*+,$,(-.$'./0+.1$'(2)(3(/&),$4(4.5().

Medicon Valley total

Peter Blume-Jensen, M.D., Ph.D.

Medicon Valley Alliance: Pros 

! Highly organized infrastructure, small area, easy company access

! Extensive communications/IT infrastructure network, optimal information flow

! Time-efficiency and transparency in site visits and activities 

! Ambassador program greatly facilitating and very positive experience

! Despite short operations, impressive track record:

! Significant # of innovative start-up companies

! High success rate for Ph IIb transit

! !"#"$%&'()*$+,-in--&%++.'%/0'(1"+,-in--&%++.'2332$,4/*,*"+'$"#*"5"0

! Integration with academic hospital networks, government, and investment 

community

! Incubator opportunities through affiliated biotech organizations (COBIC, other)

! Homogenous, uniformly high level of educational and operational standards

Peter Blume-Jensen, M.D., Ph.D.

Academic Research Incubator/Seed Venture Development Exit/Market

12 universities 

15.000 peer review articles 

pro anno

150.000 university students 

and 6.500 scientific 

employees, 

Close to 200 inventions 

disclosures (life science)

More than 50 patent 

applications (life science)

Extensive governmental 

commitment to research 

and development

Numerous governmental 

research institutes, 

biobanks, health 

registers, and 

government based 

investment funds.

Denmark and Sweden 

invest app. 3.1% of their 

GDP in R&D

Several well functioning 

tech transfer units, 

Science parks, and 

incubators

Dedication to life science 

research and 

development

Large poll of private 

research  and service 

organizations,

Including experienced IP 

specialists,  management 

consultancies and 

business development 

organizations. 

Strong private equity 

resources and 

investment culture

More than 210 venture 

capital organizations 

and registered business 

angels 

High dedication to life 

science investments. 

Strong base of life 

science biotech 

companies ! currently 

more than 100 

companies

Currently more than 

180 compounds in 

clinical development

More than 10 biotech 

startups in 2008

Strong track record of 

international 

partnerships and 

alliance with 

international pharma

Numerous public traded 

biotech companies as 

well as companies 

mature for IPO

!""#$%&'$(#)*+$,-..-/0$

10234$,50563,307$8.-93$

:;-30;3$/0.<=

>/43$7?50$%&'$@*+$

,-..-/0$:7-..$7/$A3$-0B3:732

C3B345.$;/4"/4573$502$

6/B340,3075.$B307143$

9102:$

More than 100 medtech 

companies involved in 

areas such as dialysis, 

hearing aids, diabetes, 

ostomy and acute 

respiratory care

Currently 25 corporate 

pharma headquarters 

with a total of nearly 50 

indication in clinical 

development 

!"#$%&'()*++",(-./("'0$1&'2"'3

With kind permission by Peter Villadsen

Peter Blume-Jensen, M.D., Ph.D.

! Short track record:

! many early-stage, smaller volume companies

! Several first-in-class technology platforms

! "#$#%&'()*+#-trick-,*+-.(*,#%&/0*+1

! Expertise well-developed in protein engineering and therapeutic antibodies

! Self-sustainability limited, outside investment for further development and exit

! Global reach:

! Special market considerations

! Socialized medicine and Health reimbursement system

! )2*+*,*'-.3(4&,0/&'(0+$#1/5#+/1(6%*5(6#78(5&9*%(:&+;1<$#+/=%#(6=+>1

DIVERSIFY INVESTMENTS, BALANCE TECHNOLOGY AND MODALITY CHOICES

! Is the interest of few, larger investment banks and companies disproportionately 

influencing the areas of expertise and technologies?

Medicon Valley Alliance: Challenges

Peter Blume-Jensen, M.D., Ph.D.

Pharmaceutical sales forecasts by drug type (2009)

Source: Wall Street research as of January 30, 2009

Top sales growth predicted for vaccines and therapeutic antibodies!

Peter Blume-Jensen, M.D., Ph.D.

Oncology clinical candidates in development (1995-2007)
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Peter Blume-Jensen, M.D., Ph.D.

Phase transition probability for Oncology (1995-2007)

Peter Blume-Jensen, M.D., Ph.D.

Oncology trials by modality 2008

61%
23%

5%

4%
2%

1% 1% 3%

Small Molecule Monoclonal Antibody

Vaccine Protein

Peptide Antisense

Small Molecule with Liposomal Delivery System Other Nucleic Acid

Source: Biomed Tracker

Peter Blume-Jensen, M.D., Ph.D.

Conclusion

OPPORTUNITY/CHALLENGE:

! Promote differentiated R&D alliance model for early stage target/platform 

collaborations with international Pharma (vs classical in-licensing model)

! Geographical and financial specifics dictate in-licensing and M&A interest. 

Non-restrictive investment terms from leading investment banks critical for 

outside access and interest and to diversify approaches, modalities, and 

technologies

! Innovative model for cluster: global reach, Ambassador program, integrated 

!"#$%&'$()'($*+)$!'!)%,+#-$+.$-/'0+%"1+2'%3*4
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Appendix I: Bristol‐Myers Squibb Conference Notes 

 

 
 

 

 
 

 

 
 

 

 

1 1 

biopharma 

2009 COMPANY OVERVIEW 

the next generation 
2 

3 4 

Best of Pharma Best of Biotech 

!!Innovative small molecule 
capability 

!!Deep clinical and 
regulatory expertise  

!!Financial strength and 
scale 

!!Commercial expertise and 
geographic reach 

!!Discovery innovation 
focused on specialized 
diseases 

!!Agile / entrepreneurial 
culture 

!!Leveraging expertise of 
partners 

!!Monetizing pipeline value 

5 

Next-Generation 
BioPharma 

Best of Pharma Best of Biotech 

 Agile, Entrepreneurial and Accountable Culture 

6 
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7 

All Life Sciences Deals (1996-2008) 
Source: PharmaDeals® 

© PharmaVentures Ltd 2009 – all rights reserved. 

Product licensing deals are down in 2008 

© PharmaVentures Ltd 2009 – all rights reserved. 

A Downturn Across All Phases in 2008 
Source: PharmaDeals® 

© PharmaVentures Ltd 2009 – all rights reserved. 

Licensing Deal values* remain high  
Source: PharmaDeals® 

*Upfront and milestone payments only 

© PharmaVentures Ltd 2009 – all rights reserved. 

Drug Pipeline Needs Drive Deal Activities 
Source: PharmaDeals® 

© PharmaVentures Ltd 2009 – all rights reserved. 
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14 15 

As of December 31, 2008 

16 17 

Marketed Product 
Development 

Full Development 
(Registrational, Filed) 

Exploratory Development 
(Preclinical, Phase I, Phase II) 

As of January 15, 2009 

BMS Priority Disease Areas for Licensing  
Prefer Clinical Drug Programs   

Affective 
Disorders Alzheimer’s / 

Dementia 

Oncology 
Autoimmune 

Disorders  

Solid Organ 
Transplant Rejection 

HIV / AIDS Hepatitis 
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21 

22 

Please visit www.bms.com/products for the Full Prescribing Information for all products listed above, including boxed WARNINGS for 
ABILIFY®, ATRIPLA™, and ERBITUX® and boxed WARNINGS for AVAPRO®  regarding use in pregnancy. 

* Figures represent peak sales 

** Total molecule sales IMS 4Q 2008 MAT 

*** Total sales for sustiva franchise 

Cardiovascular Neuroscience 
Virology /  
Inf. Disease Oncology 

$749M 

$1.6B 

$1.3B $8.1B** 

$2.8B 

$2.5B 

$3.5B** 

Metabolism 

Paraplatin® 

$2B+ 

$578M 

$905M $1.2B*** 

23 

Establishes  
relationships 
and manages 
the Alliance 

Resolves  
conflict and  
establishes 
alignment 

Manages 
change and 

directs  
governance 

Alliance Management – Making the Deal Work 

 Partnerships have been core of company strategy for decades 

 Formal AM function established in 1999 

 Ensures the deal succeeds after the ink is dry 

 Single point of contact for all alliance-related issues 

 Alliance Manager appointed for each partner – the designated ‘diplomat’ 

!! Establishes and manages long term relationships with partner 

!! Manages all governance aspects of relationship 

!! Builds/maintains internal and external alignment and resolves conflict 

!! Ensures implementation of alliance decisions in letter and spirit 

 Alliance Management reports to President & COO of the company 

24 25 



Master Thesis, 2009  Pernille Andersson   
M.Sc. International Business  Morten Hallager 

 

 141 

 
 

 

 
 

 

 
 

 

 

M&A Activity is Down not Up in 2008 
Source: PharmaDeals® 

© PharmaVentures Ltd 2009 – all rights reserved. 

M&A Deal Values are higher in 2008 
Source: PharmaDeals® 

© PharmaVentures Ltd 2009 – all rights reserved. 

Deal Drivers Remain the Same 
Source: PharmaDeals® 

© PharmaVentures Ltd 2009 – all rights reserved. 

29 

30 

Trademark Information 

Italicized product names are trademarks of Bristol-Myers Squibb 
Company or one of its divisions or subsidiaries.  ABILIFY is a 
trademark of Otsuka Pharmaceutical Co., Ltd.  ERBITUX is a trademark 
of ImClone Systems Incorporated. AVAPRO, AVALIDE and PLAVIX are 
trademarks of sanofi-aventis.  ATRIPLA is a trademark of Bristol-Myers 
Squibb & Gilead Sciences, LLC.  PRAVACHOL is a trademark of Daiichi-
Sankyo, Inc. 

Updated:  March 25, 2009 
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Appendix J: Sanofi‐aventis Conference Notes 

 

 
 

 

 
 

 

 
 

 

 

1

Sanofi-aventis overview

Strengthening life, everywhere

! a global healthcare company
n°1 in Europe and in BRIC-M (Brazil, Russia, India, China

and Mexico)

! " 27.6 billion net sales in 2008

! Nearly 100,000 employees

! growth built on a regional approach backed by a 

comprehensive portfolio of innovative medicines and 

technologies, mature prescription medicines, consumer health 

products (OTC) and generics 

a complete range of 
products and a regional 

approach to markets.

Sanofi-aventis overview

Strengthening life, everywhere

Research inspired by life

! a R&D structure which promotes a culture of sharing 

expertise and experience among multicultural teams

! "4.5 billion invested in R&D in 2008

! 7000 clinical research sites throughout the world

! 19,300+ R&D employees in more than 25 sites

! 65 products in development

! therapeutic fields of excellence and expertise : thrombosis, 

cardiovascular, metabolic disorders, vaccines, oncology, central 

nervous system and internal medicine. 

Innovation in all 
its dimensions.

Our ambition

Growth

from innovation,

global expansion 

and diversification

Competitiveness

in terms of 

market presence, 

growth and 

efficiency

Innovation

driven by

patient needs 

and value creation 

for payers

into a

Global

Healthcare

Leader

Strategy

built 

region by region

Our ambition

into a

Global

Healthcare

Leader

Growth from 

innovation,

global expansion 

and diversification

Our ambition

Growing in R&Dinnovation
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Our ambition

Growing in R&Dinnovation

Our ambition

innovationGrowing in R&D

1. Portfolio Prioritization
Conduct a detailed objective review of our R&D pipeline

2. Decision Making
Reposition our efforts where necessary

3. Partnerships
Reallocate resources to external R&D partnerships

4. Organization
Implement a new R&D organization to encourage innovation

5. Strategy
Focus R&D strategy on key technologies and disease areas

Our ambition

innovationGrowing in R&D

1. Portfolio Prioritization
Conduct a detailed objective review of our R&D pipeline

2. Decision Making
Reposition our efforts were necessary

3. Partnerships
Reallocate resources to external

R&D partnerships

4. Organization
Implement a new R&D organization to encourage innovation

5. Strategy
Focus R&D strategy on key technologies and disease areas

Chris Viehbacher
Sanofi-aventis CEO

We would like as 

many as half of sanofi-

!"#$%&'()*+,-./%')&$)

development to 

eventually come

from outside sources!

!

"

How do we create value in partnerships ?

creativity

& flexibility

Venturing into new 

scientific and 

therapeutic areas

Adapting to the 

market
More than 20% of the compounds 

of our portfolio were developed 

through partnerships.

How do we create value in partnerships ?

diversity

& long term

relationship
Looking 

for diversity

Building trust

and confidence

More than 30% of our pharma 

2008 net sales come from products 

developed through alliances or 

partnerships.

How do we create value in partnerships ?

top management

commitment

& team dedication

Pioneering together

Streamlining our 

decision-making 

processes

Our top management dedicate 

20% of their time to exploring 

new business opportunities
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External Innovation team
dedicated to Partnering within R&D organization  

Access to
External

Innovation

External
Innovation 
Evaluation

Scientific
Information 

and 
Intelligence

Boosting sanofi-aventis 

access to external 

innovation

Research Partnerships Contracts in 2008

67%

A Model for a Productive R&D Partnership 

Aflibercept (VEGF Trap)

Phase 3 oncology program 

moving forward

4 Phase III studies enrolling

Colorectal cancer Phase II study 

recruiting

Over 1,600 patients already 

treated with aflibercept

in clinical trials

Antibodies

Goal is to bring average of 2

to 3 new antibodies into clinical 

development each year

One antibody in Phase I 

plus 2 additional INDs(1) filed

IL-6R Antibody (Phase I)

Dll4 Antibody (IND(1) filed)

Selective Anti-NGF Antibody 

(IND(1) filed)

Global strategic collaboration 

Secured access to therapeutic human antibody platform

Examples of Sanofi-aventis participation
in Public-Private Partnerships 

! Public-Private Partnerships to generate R&D 
collaborative projects with Pharma, Biotechs, 
and Academics 

Competitiveness 
clusters

! A pan-European Public-Private Partnership 
addressing recognized bottlenecks in the 
R&D process

Innovative 
Medicines 
Initiative

! Collaborations with academiaAcademia

We are partners of projects devoted to cancer, infectious diseases, !"#$%&'%()*+

Disease and vaccines: Medicen

Cremec: Models in Oncology

BioType: Molecular and cellular biotyping   

Nanogalenic: Nanovectors for oncology

TransAl: Model in Primate and biomarkers at different  
*,-.%*+/0+!"#$%&'%()*+1&*%-*%.

Cancer Bio Santé Toulouse

RadiAn: Radiosensitisation and Angiogenesis

MYCA: Mycobacterium & CAncer

EuroBioMed (ex Orphème)

NivaChik: Nivaquine & Chikungunya.

InnoMaD: Innovative antiMalaria treatments and 
Diagnostic

DiatrAl: Diagnostic & Treatment of AD

BioValley (Alsace)

dScreen: Screening for new drugs searching

LyonBiopôle 

Projets GAP: Pendemic flu

Micro-vax: New Administration device

© IGN

Participation of sanofi-aventis to 6 Health
Competitiveness Clusters in France

Contribution of sanofi-aventis to
Innovative Medicines Initiative

IMI is a public-private partnership between the European Community

and the European pharmaceutical industry.

Focus on fields of high industrial and policy relevance 

and building on European Technology Platforms

Re-invigorate the European bio-pharmaceutical sector

Enhancing access to innovative medicines for patients
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Contribution of sanofi-aventis to
Innovative Medicines Initiative

Our scientific priorities in 2008 

10. New tools for the development of novel therapies in 

psychiatric disorders 

11. Neurodegenerative disorders 

12. Understanding severe asthma 

13. COPD patient recorded outcomes 

14. European Medicines Research Training Network 

15. Safety sciences for medicines training programme 

16. Pharmaceutical medicine training programme 

17. Integrated medicines development training 

programme 

18. Pharmacovigilance training programme 

1. Improve Predictivity of Immunogenicity 

2. Non-genotoxic carcinogenesis 

3. Expert systems for in silico toxicity prediction 

4. Improved predictivity of non-clinical safety evaluation

5. Qualification of translational safety biomarkers 

6. Strengthening the monitoring of the benefit/risk of 

medicines 

7. Islet cell research 

8. Surrogate markers for vascular endpoints 

9. Pain research 

Examples of R&D agreements with academia

Institute of Hematology and 

Blood Diseases Hospital in 

Tianjin, China

Generation of Mabs directed to AML 

stem cells 

Shanghai Institutes

for Biological Sciences,
China

Partnership agreement for the 

discovery of breakthrough drugs for 

neurological diseases, diabetes, and 

cancer

Salk Institute, 
USA

Regenerative Medicine Program

(3 years)

University of Johns Hopkins,
USA

Non-inflammation targets for asthma 

and allergy (3 years)

University of Pennsylvania,
USA

Selection of Monoclonal Antibodies 

directed to AML Stem Cells  (3 years)

What can we offer you?

Development 
capacity

Clinical & 
regulatory 
expertise

Manufacturing 
know-how

Sales & 
Marketing 

reach

Our interests ?

! "##$%$&'&((&)*+%,-.//#01#+

! Grow our expertise, especially in biotechnology & biotherapy

! Maintain our leadership in our key therapeutic areas

! Expand our range of therapeutic areas 

TO

Key takeaways

The new pharmaceutical paradigm is stimulating the development of

novel models of drug discovery which involve private and public 

partners.

As a foundation to progress, successful partnerships require a mix

of technical and personal skills.

Partnerships & alliances expand our expertise through access 

to new technologies and enrich our portfolio with innovative compounds

in all stages of development.

BY WORKING TOGETHER,

!"#$%&%'()"&*+)&PASSION FOR INNOVATION
TO MAKE A DIFFERENCE IN ,(#-".#%$&!-/"%!
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Appendix K: Interview, Lubor Gaal, Bristol‐Myers Squibb 

Do you recognize a shift in R&D trends – from blockbuster to personalized medicine? 

Yes. Sure. I see a trend there. 

What kind of initiatives is trendmaking? What initiatives do the company take? 

You can see biomarker initiatives in parallel with drug development. Combining technologies from 

biotechnology and pharmaceutical science. 

How do you see the future development of R&D process within the sector? 

Now we experience a shift from blockbuster to personalized medicine. Many claim this shift to be 

radical- but I believe it is gradual. We will not completely bury a business model that has made us 

prosperous. Probably there will go 10-12 years before personalized medicine is fully integrated, 

because it must follow the drug development cycles. We don’t really know how to capture the 

personalized drugs. There might be something so currently we are simply looking for biomarkers 

but we do not know which biomarkers to be looking for. 

When our current approach to R&D was effective we did not talk about personalized medicine so 

we have not developed the technologies yet. Give us 10 years and the next trend, which at the 

moment seem to be personalized medicine, will probably be more profound to every company. It 

takes a long time – because the development is long. Before we see the next trend we need to see 

how current trends will affect the situation – and we still need time to fully see the current effects. 

Give us time. It takes long time. 

How will you gain access to external innovation? In- and outlicencing? 

External sources of innovation will definitely become increasingly important. We will gain access 

to these sources through many different approaches. Especially CRO’s will be utilized more 

because they are willing to take some risk. Innovation outside our R&D organization we would like 

to have access to like antibody companies and other platforms. It is clear that in the future we will 

work together with biotech companies. 
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Appendix L: Interview, Philip Celeste, Sanofi‐aventis 

How do you recognize the shift in R&D processes from blockbuster to personalized medicine? Do 

you see a shift from blockbuster to personalized medicine? 

I would say yes – of course. 

How does it affect Sanofi-aventis? 

That’s a very difficult question to answer.  

Have you done anything to change to R&D processes towards personalized medicine? Have you 

taken any initiatives? 

Yes of course. We have internally initiatives towards personalization and how to .... initiatives to 

collaborate internal and external to companies or academic groups .In these areas. 

How do you gain access to external knowledge? 

Personalization is made through collaborate. 

What do you think the future of R&D will look like? 

I would say R&D would be more efficient. We will not reduce investment to save cost. More 

efficient. 

Will Sanof-aventis refocus their portfolio to be more specialized?  

We will not refocus our drug development portfolio.  

Will the industry see more in or out-licensing? Or will we keep the trend with M&A? 

I think we will see more in-licensing with companies from inside the industry and outside. 
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Appendix M: Interview, Peter Aksen Villadsen, Medicon Valley Alliance 

... In the third part of the analysis, we look at the future trends, and in that connection, we would 

like your help to generate some empiricism. We would especially like to know something about the 

phenomenon: personalized medicine – to which extent is it existing and is it present already, or will 

it break through in the future?  

I see to primary factors present, which have a special influence on the subject in matter. One is that 

the technology has advanced exceptionally, in a very short time, e.g. personalized medicine has 

become more realistic, as it now becomes possible in relation to drug delivery, in relation to 

diagnostics, but also in relation to the amount of capital invested in a single disease area. 

Furthermore, the governments have become better at presenting incitements for research based 

personalized medicine. For example, the FDA has created a number of fast-track programmes. 

Previously, you knew of programmes as the orphan drug pathway and pediatric pathway. The FDA 

has recently implemented numerous different programmes, which allows for shorter (approval) 

processes towards the market for personalized medicine. 

Transferring to personalized medicine is a huge value to the society in contrast to the traditional 

blockbuster model, simply because targeted medicine is far more optimal, in a healthcare economic 

perspective. 

In addition to the factors, being that technology has become better and that the government is 

capable of dealing with these issues, so additionally to this we have the fact that the pharmaceutical 

companies have problems with their pipelines as they become smaller and smaller. Data does not lie 

and you always discuss if it that issue was connected with the many projects, carrying the pipelines 

in the old days when pipelines were larger. They were ‘filling’ projects, where the companies knew 

the risks of them not being carried through, and thereby saying that the reason why the pipelines are 

so small is because the pharmaceutical companies have become better at focusing on their ‘start’ 

projects. However, it is hard to read this from the books, but there is no doubt that the 

pharmaceutical companies, and here I ma talking about the 30-40-50 biggest companies with patent 

expiry within the nearest future, which means that they will have rethink their cash-flow side and 

market side. Therefore, I believe that the two tendency springing from this, and personalized 

medicine is one of them – and I would like to come back to this – because I actually believe is not 

secondary. At the moment, the primary tendency is they big tendency to buy compounds already in 

clinical phase 2. 10-15 years ago, it was normal to compounds in clinical phase 3, but that tendency 

has changed, and you actually see that the compounds are bought already in clinical phase 1 and 
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sometimes even pre-clinical phases. The pharmaceutical companies have always bought projects 

and pre-clinical projects, but the fact that they now buy the complete project and acquire the 

company is new. Previously, it has been in late stage biotech companies, where an actual M&A 

happened.  

So now we see more development partnerships with external partners? 

Exactly, that is my point. The tendency at the moment is that the companies create partnerships 

very early in the development work, where the pharmaceutical companies have options of in-

licensing or royalty and milestone payments over a shorter timeframe. And what does that have to 

do with personalized medicine? The thing is that they have a certain space in the budget to 

incorporate companies that are a little ‘off’, where the risk is a bit higher, because it is cheaper to 

lose. The companies have a certain capital at hand, and the art is to spend the money on a portfolio 

of companies and projects, that reflect the risk which weigh out the capital originally invested. So I 

am certain that personalized medicine is the future for the companies investing in that area. And 

those are the companies that in the future will generate important and meaningful roles in fight for 

market-shares. 

Recently, there has been great discussion about the phenomenon personalized medicine, but also 

that the technologies carrying this phenomenon have a need for further development, in order to 

produce the patient targeted medicine. When will the personalized medicine model be implemented 

in the pharmaceutical companies? 

Firts of all I would think that it already have happened, to a certain extent. For example with dosing 

of medicine, which is already far developed within personalized medicine. You have a molecular 

combination in medicine, but this concerns the dosing of the given medicine, how you manage 

dileverables and the right amount of the active compounds the patient needs. There is a number of 

technologies and medicine where the dosage and the correct diagnostic test is closely related. That 

is close to market, but the term is still many years in this industry. 

However, if you analyse this from another perspective, for example stem cell, which is most 

commonly used in connection to personalized medicine, then we are exceptionally far from the 

goal, and in this industry that is many, many years. Here we haven’t even seen clinical trials yet, 

and here you still have a number of challenges, and especially extra challenges in the shape of 

ethical guidelines, which are different from country to country. 

But the answer is that fully implemented personalized medicine lies far out in the future, but the 

concept of personalized medicine we know already. I would wish I had a really good example: such 

insulin, administration of insulin. You can say that the companies working with insulin – Ely Lilly, 
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Novo Nordisk are good at creating devices and products that help patients administer their insulin 

usage – and that probably mean personalized medicine in regards to the dosage. 

Novo Nordisk has the flex-pen and insulin pumps. That is the low tech part of it and the more you 

get over in that perspective, that diagnostics technology is united with the molecular combination of 

active compounds that the patient needs. This part becomes more and more sophisticated and ends 

up in the very high-tech technology with stem cells – so we have a long way to go. 

 

Will you try to elaborate a little on how the personalized medicine method will influence the R&D 

process? 

I cannot provide a very specific answer to this, because it is connected with a degree of probability, 

and it is the same with personalized medicine, because we do not know yet if a given therapeutic 

area, and the technologies in development, will succeed. But if I have to give a general answer, and 

this is only something I think, is that the companies will move away from very heavy research 

organizations, where the innovation process has taken a very big starting point in the stringent 

regulative processes which they have to report to the authorities, over to taking a back-to-basics 

approach to technology. It becomes a lean innovation process, and the blockbuster model will 

change, and the first thing is to get the mechanism to work. In big-pharma, you have the mechanism 

that starts with the clinical trials, and this is where it is important to document whether the 

compound has an effect and high safety. Within personalized medicine model, the first important 

factor is to get the technology straight. 

On the other hand, as I said in the beginning, the government will have a completely different 

approach, especially in 3-5-6 year, when some of these compounds start to get tested, then the 

government will have different approach towards approval of the procedures of this kind of 

medicine. 

You can say that, in accordance with the companies trying to create personalized medicine to the 

patients then the government will become more personalized towards these companies accordingly.  

 

If we try to go back to the beginning in regards to organization configurations and ways in which 

you create partnerships. How will the companies strengthen their pipeline in regards to external 

innovation? Will personalized medicine paradigm change the traditional approach to M&As? 

Yes, to some extent but I will start a different place. If you dissect the biotech term, you will reach 

an amount of sub-categories, depending on who you ask of course. Biologicals, small molecules, 

and terms as diagnostics, deliverables and process optimization, and I picture personalized medicine 

as a sub-categories. It is a combination of these sub-categories and technology that makes it 
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personalized. The big pharma-companies have the ability to create an effective research and 

development of a given compound, but the technology that makes the compound personalized must 

be found externally. And this is most likely not something they can find in their own region, but 

something they will find at an international partner. An international partner that has a unique 

platform, which can be used by company X, but also by company Y and Z. From this reason alone, 

the traditional M&A model will not be suitable, neither for big-pharma that have a compound to 

personalize, nor to the technology company. It could be that there is a pharmaceutical company will 

be the technology to gain competitive advantage, in order to prevent competitors from utilizing the 

technology. That is one thing, another thing is that big-pharma presumably shall use different 

technologies to match big-pharma´s therapeutic areas. So, we are talking about a number of 

companies, whereto the technology surrounding personalized medicine will be outsourced.  

It is the same as when diagnostic companies create new medicine by optimizing, improve and 

secure the way to create diagnostics. We will see companies that create technology platforms to 

base personalized medicine upon, in the same way in the future. 

If we move focus a bit away from the discovery process to the development process and the drug 

development cycle. How will the future look for the CROs who are willing to take on a part of the 

risk? 

We now move a little away from personalized medicine. This is not necessarily about personalzed 

medicine. CROs are, in economic theory, the sign of good information flow between CROs and the 

sponsor company – the pharmaceutical company. The CRO knows the protocol. The process 

happens when the pharmaceutical company sends a request for information to the CROs, so the 

CROs can see the exact information of the given study. This way, the CRO companies know the 

risk profile fairly well. So, whether the CRO takes on an extremely large risk – I do not think so. I 

believe that the pharmaceutical companies, in the future, will enhance the success rate when 

choosing the right CRO for collaboration. In this way, CRO services become an international 

product - a product previously traded regionally and sometimes even bilaterally. In the future, this 

product will be traded globally and multilaterally.  

They already are to some extent, but it will become much more global in the future and where the 

price of CROs services will be significantly lower. I believe so. I believe that the information 

technology advances will result in CROs services become traded more internationally. It is of 

course important to mention in this relation, that there is a difference in talking about clinical CRO 

services, where patient are physically present, and where companies analyse data. Did that answer 

you question?  
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Yes, partially. We would like to elaborate a little on the relationship between pharmaceutical 

companies and CROs. Can CROs be part of bringing down the risk, by taking on the research 

costs? 

Yes, in some countries. Especially the large, German pharmaceutical companies are good examples, 

as they have very strict rules regarding employment of staff. Let us take an easy example: if we 

have a large pharmaceutical company that might have 30 ongoing projects, meaning that their 

products are in clinical development. If there is one potential project that might become a really 

good product to market, but the risk of continuing the development is really high – then they can 

out-license as many as the costs as possible to an external partner, where the company can break the 

contract, in contrast of the development study was kept internally in the pharmaceutical company. 

However, CROs are not a new phenomenon, they have been utilised for years. One have to do what 

one does best, hence some CROs have specialised in core competences shared by many 

pharmaceutical companies. A company like Quitiles – the worlds largest CRO with thousands of 

employees, goes against the argument regarding staff employment, because the are such a heavy 

organization and they must potentially fire many employees if the development studies do not 

progress successfully. But some of their competitive advantage is that they have core competences, 

which the pharmaceutical companies cannot match. 
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Appendix N: Interview, Peter Blume Jensen, Daiichi Sankyo 

We study at CBS and write our thesis on the development in the trends within R&D, in order to 

make the R&D processes more efficient. So we are looking at what pharmaceutical companies do in 

relation to R&D in order to overcome the R&D productivity crisis. What projects have been 

initiated? 

That is a very interesting subject. So in reality, what you ask is if strategies are created to counter 

the productivity crisis and increase the productivity in general, also improve the overall R&D 

efficiency? 

Yes 

Yes, definitely. There are several areas to address. As a part of the subject you have on a global 

level, there is also the subject of health insurance. And Obama’s initiatives of introducing, what is 

called generics. That is all a part of the picture you are trying to create. But I will say that there are 

at least three areas, where people can see that the entire industry has changed, to try to counter the 

productivity crisis and the lack of blockbusters, and because (…) enclosures have been caught up 

many places. The issue that companies are forced into – and that is specifically in the oncology 

area, which is my main area – that is to accept that oncology is a highly specialised niche market 

which demands very high and well-developed capabilities within personalised oncology and 

personalised medicine. The greatest challenge is the efficacy prediction for drugs – e.g. the ability 

to select the group of patients with specific cancer traces that will have a positive effect from the 

given drug. This situation is something that will have great consequences throughout the entire 

organisation, with regards to how a company structures the path from basic research, through 

translational research, all the way up to face 2b – the proof of concept in the clinic […] which is 

where you get the ultimate proof that your drug works on patients 

If you have to change the success of drugs then... The whole industry has accepted that the way to 

move forward is personalised medicine, and then it is a huge treasure to figure out how it is done. 

There are so many different solutions and it is a very challenging area which require many 

resources and necessitates a lot of know-how 

This leads on to another main area that I would like to point out. That is mergers and acquisitions, 

in-licensing and external scientific affairs. So a way to solve the problem of the productivity crisis 

is to, besides building internal capabilities within personalised medicine and to become better at 

selecting the patients that responds to your drugs, then the other development tendency there is, is 

within global external scientific affairs, which is the area I work in. And one of the reasons I took 
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this job is that over the next 10-15-20 years, it will become more and more important in relation to 

internal research. As of know, a great amount of statistics show how much more successful in-

licensed compounds are, in contrast to the compounds developed entirely internally. The rate of 

success is much greater for external drugs than internal drugs. Then we can discuss how that might 

be. One of the possibilities is of course that we are really good at being critical towards other 

people’s research, where we do not have our own blood, sweat and tears involved. Another reason 

can be that there are political issues – however, this is again related to what I am saying here – 

when you build up something internally, then especially within basic research, such as R&D 

leadership – the ones who lead the projects will fight for the projects to progress forward and you 

have put so much effort into it, so you try to see how the future might look.  

So, it is the area within external innovation, where we fill our pipeline with external products, and 

we must also look at the companies which eventually can change our competitive advantage, within 

the specific areas and there are lots of recent examples of mergers and acquisitions. For example, 

one of our competitors, Takeda, which is the largest Japanese company, has recently bought 

Millennium pharmaceuticals, and with that purchase, they bought an entire pipeline and in reality a 

whole cancer pipeline, and then all of a sudden, they became a cancer company – and they entered 

the world map as a cancer company with that purchase. So that is a trend that will definitely 

continue. 

But there is also another trend and that one you are totally aware of – it is the mega-merger-trend 

that is going on at the moment, e.g. Merck merging with Scheering-Plough and Pfizer purchasing 

Wyeth, and so on and so on. That is not about being better within one area, but about 

competitiveness, because these companies are based on the strengthening of their entire pipeline, 

and in that process there are of course many challenges and the restructuring can take up to 1, 2, or 

3 years, so there are many problems present in this process. But a company like Pfizer has done it – 

had almost said too many times – sp they know how it is done. So that is the other. And the third 

and last area to counter the productivity crisis, is a change in the industry – it has become very top-

down and it is more internally infrastructural, however, at the same time, a lot of integration 

between multidisciplinary groups are occurring. You try to compromise them and create parallel 

processes where you bring people with different skill-sets together. For example within external 

scientific affairs – the model that Lee has build and Merck and some of the other big companies is 

that their external scientific affairs have become a huge supported group. Financially, they receive 

enormous amounts resources from the companies and that is because the statistics say that the 

success-rate is greater for external products than internal products. 57% of revenue is generated 

from external products while internally produced products amount to 36% of revenue generated, 
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and the rest is credited to other factors such as patents, royalties etc. You can say that the external 

products brought into the industry are almost twice as efficient, seen overall from the industry, and 

that is remarkable. This is results in the large companies say: This is business. Let us bring the best 

scientist and researcher together with the best business people and then create a virtual laboratory in 

our external scientific affairs, where we might have some external activities in Shanghai and 

Singapore, and then do systems biology research there, where it is the external scientific affairs 

managers who are the alliance managers for these activities. This is cheaper and more effective. 

You know the wages are lower and so on and on top of that they are very skilful and well-educated. 

So there are many examples where companies chose external solutions as they are cheaper and 

better instead of the internal solutions. This is an examples where it almost becomes like virtual labs 

– kind of like laboratories without walls. These are the three main areas where I would say that the 

industry changes. 

We find it very interesting that you talk about mega-mergers, due to all the recent talk of biotech 

companies. 

As of know, many biotech companies are extremely pressured. The situation has occurred from the 

free-market logic, which rules the pharmaceutical world of today (this might change with Obama) – 

but there has been a free-market mechanism and generates a situation where the wealthy 

pharmaceutical companies pressures as far as they can – they push it to the extreme boundaries. For 

example, Merck has created a competition where they tell companies that they would like to see 

who can create a product within the given area, cheapest and containing the most data, it almost 

becomes an auction, where biotech companies put in an offer on the competition. That, in my 

opinion, is almost border-line in an ethical way 

There must be a great amount of risks associated with offering such research, from the logic of 

short time and lowest costs? 

Yes, but the process is not necessarily short. It might take two years, but the idea is that they forces 

companies into a rock-hard competition. This is what happens internally in such crisis times, e.g. 

Merck is a good example and other companies such as Pfizer. They have had enormous 

restructurings within the last couple of years, where they peel off people, and this happens in 

companies that are known for their loyalty, like Merck and certain others. This totally changes the 

way they behave and people becomes numbers, and they look at how they have to cut down and 

then they get laid off. So there is another problem, but that is outsider your area, but that is the 

loyalty to the companies. If you treat employees like that, then you have very little loyalty in return. 

A consequence of that is high employee turn-over, especially in USA, but probably less in 

Denmark. In the USA it is not normal that people work 1 year one place and 1 year another and so 
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on in different states as the distances are so huge – greater than inside Europe, e.g. from one job one 

year to another job another year – from coast to coast. And that is a consequence of how the 

industry is forced to tackle the crisis that is right in front of them. So there is a lot of things going 

on, but the original theme was how we try to improve the efficiency and productivity, and then you 

mentioned strategic alliances. That I would like to say more about then. For example, Daiichi-

Sankyo is an example of a strategic alliance, we have chosen a couple a years ago, that therapeutic 

antibodies is an area that we definitely will build, and a germen company from Munich has been 

acquired for that specific reason. There we bought a small company as a start up company with a 

good academic founder – Axel Ulrich, and then you have a small antibody – therapeutic antibody – 

biotech in southern Germany. So that is an example of a strategic alliance, where you do not buy a 

large company that can make all sorts of things possible, but instead find an area that we would like 

to strengthen. So the strategy is definitely that the given product has fit with our overall pipeline. 

This is something that happens in all companies and that is also a trend and there is definitely more 

activity in this area. There is so much creativity that is being put into this, so over the last five years 

this area has changed a lot. The creativity that is being put into how we create these strategic 

alliances is much more advanced than just five years ago. 

When you can see that the biotech companies have financial problems, do you then think that the 

cooperation between federal and private companies becomes a greater area? 

Do you mean that small biotech companies are forced to receive financial support from public 

funds? 

Yes that too, but also that biotech companies start to create small collaboration clubs, plus the 

government starts to finance more federal research and that ultimately will result in the government 

cooperating strongly with the pharmaceutical industry. Both because the government see a 

possibility in the development of basic research, but also because they through these companies can 

commercialise their own research. So do you think that big-pharma will collaborate closer with the 

federal partners? 

Whether it is collaboration or forced interaction one can discuss, but we are forced to interact with 

the governments, because we try to hinder a lot of the government initiatives such as within the 

healthcare sector, as here in the USA with lower prices because the whole business has very little 

profit margins pr. Compound. So we see new product tracing going on and the forecasting types of 

activities within the companies have become relatively more important in decision analysis groups. 

They have much more to say in the large pharmaceutical companies than they did 5-10 years ago 

and also because forecasting has become a very important tool to strategically counter the 

consequences.  
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Appendix O: Interview, Finn Valentin, Copenhagen Business School 

…In this part of the analysis we look at the future trends. We identify whether personalised 

medicine is already present, will arrive in the future and how it will be done. This is what we would 

like your input to. 

That sounds like product strategies, both in your formulation of the productivity gab and in 

accordance to what the previous strategic answer has been. So you say that you look at R&D 

organisations, so you acknowledge, that it mainly will consolidate with the answers surrounding 

blockbuster drugs, and then in the future will become personalised medicine, however, in some 

strict sense of the way it does not concern personalisation. That I would instead call product 

strategies. That definitely has great influences on the R&D organisation. It is not quite clear to me 

from what you say, because you can say that from the different product strategies, how can you 

connect to the R&D organisation in different ways, and from what angel should you pursue it? 

 

What look at extensively, is the relation to the initiatives taken by the companies in order to make 

their R&D more efficient. Have they developed or adopted new technology, have they cooperated 

with other companies, have they in-licensed or out-licensed products? 

That is somewhat things that have been done from the already existing product strategies – the 

blockbuster regime. So within this regime, great changes have happened in the R&D organisation. 

And you ask a new question about personalised medicine, so the question is how that will affect the 

R&D organisation… 

 

We can turn the question around and ask, do you think there will be changes in R&D in connection 

to the shift from blockbuster medicine to personalised medicine? 

Yes, there are many reasons to think that, and it will happen in different dimensions, in that way 

that the information about patients and the insight into patient variability will become very critical 

information in such a regime. Those relations will not necessarily be internal in the pharmaceutical 

company’s research, as opposed to the former work-share with the small biotech companies – they 

too do not have the needed information. So we will most likely see clusters within the different 

disease areas, information banks that connect different (most likely) genetic markers with 

disposition for different variants of the medicine. It is a pretty rough information complexity. We 

must have genetic variants, the question is how they express themselves in person related varians, 

and we must have information on how they influence the perceptibility towards medicine 

differently. How exactly to organise the development and analysis of this knowledge, I do not think 
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any one would put their head on the block to answer that question. But you can say it will not just 

grow out of the already existing work-share surrounding medical research. You can say roughly that 

it has been a question of whether we have had a basic research that has given us insight into the 

foundational bio-molecular and genetic factors, where you create the idea that the factors have 

therapeutic value. But exactly how these mechanism, and on what ways, is far from clear – and it is 

also not clear when you start preclinical projects to try to figure it out. There has been a direct 

opportunity out-take and dictation of the foundational molecular biology – e.g. the research 

conducted on universities around the world and specifically in the sectors of the universities that has 

a basic orientation towards their research and in the biotech companies that concentrate on specific 

bio-molecules, for example 7TM, which specialises in a special receptor and what you can do with 

that receptor. That work-share, that actually most likely is a basic science push, will be modified.  

Because the extremely large amount of information we get concerns something else that patient 

acceptability, it will most like mean great changes in the organisation of public research. 

 

There is a great agenda surrounding the subject called translational research, which is the whole 

question of how to connect the insights of clinical results and problems, together with basic 

research, in order to exploit the options present. And especially because the clinical needs must be 

agenda setting.   

 

So you predict a greater collaboration between federal research institutions and private research 

institutions? 

Yes, but I think that we will see an increase in collaboration, however, it will be a multifaceted 

partnership. On top of this, new and very unusual corporation patterns in the internal public 

research will occur. We see the leading forces of global, private research organisations, organise the 

research towards collaboration with public institutions. 

NIH gives great sums of money to award translational research, that emphasises the organisations 

connections between basic and clinical research. That is why entirely new types of information will 

arise and the question will be how the business opportunity landscape will be shaped from this? We 

will most likely see a rise in new intermediary business concepts, which will acts as tools and 

instrument-developing companies that will connect the huge amounts of information in the different 

areas – something will be tools and device developing, to connect these huge amounts of 

information with each other. 

Another option is that the federal institutions take over the lead, and that they in that way can 

control and be on top of this huge amount of information – but we must also remember the person 
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sensitivity in all of this. One can imagine that all this federal research will move forward with a 

greater strategic meaning, because it is within this, that basic cause and effect connections will be 

tied, or more likely, can be connected in this stream of information, if you have the right tools and 

devices. 

Exactly how the landscape or opportunity architecture can create different effects – a possibility is 

that the federal research, to a higher degree, starts to take initiative a play the ball down the field.  

So foundationanlly seen you get this too – as to the football metaphor of playing further up the field 

than just creating bsic research related opportunities. They will connect information together that 

will be more strategically relevant, directly for the type of medicine development going on. 

If we connect this evolvement with the other signs of crisis in the system, e.g. the difficulty in 

acquiring venture capital for taking on the risks of going up-stream in the set of opportunities from 

this new situation, we see the ‘valley of death’ phenomenon. It seems evident that the 

federal/academic research organisations will seize the opportunity and move further and further 

down-stream, hence, enhance the tendency we saw before the Bayh-Dole Act, towards a stronger 

commercialised agent or incubator agent, instead of just the inventor. 

 

On the hand, this can only be done if the federal/academic research builds strong assets and 

resources, that creates possibilities for these options, that makes it have many functions for example 

to target discovery and validation, as we know internally from biotech pharmaceutical companies 

only. However, these investments are much more expensive, but it is actually a pattern that we see 

on the big, financed, American medical schools. And some places, we also see the privately owned 

and sponsored universities move towards this direction. It happens in Edinburgh and it happens in 

Cambridge in England, and in Stockholm at Karolinska Institutet. For example in Edinburgh, they 

build a huge hospital on the same level as the upcoming Skejby Hospital in Denmark, which from 

the beginning is thought of as being a far more business strategic minded project. So there is a large 

building, that only operate with translational research and it is closely connected with companies 

such as incubators and science parks, where the company can receive help. It is almost the same 

mission as the foundational part of initiatives such as Bric and Cobis in Copenhagen. But you can 

say that there the missing piece in the Danish version, is how you obtain the collaboration with the 

federal/academic medical science research – which is a much more aggressive and orchestral other 

places in the world.  

 

So you have to find out how to connect the two databases? 



Master Thesis, 2009  Pernille Andersson   
M.Sc. International Business  Morten Hallager 

 

 160 

Yes, and all the researchers from clinics who are used to read and analyse screenings on cancer 

development and reactions from chemotherapeutical treatments, they have to start to talk to 

molecular biologists. So there are ongoing debates of what are actual necessities. Does that mean 

that we must have privately educated, sp we will have people who can possess knowledge in both 

the medical and chemical research areas. These things are being combined on personal level or can 

they handle that we have both specialists and developers interfacing between them. There are some 

major problem areas concerning the structuring of the interdisciplinary issues in this matter. 

 

So if we understand you correctly, then the future is influenced by two sorts of collaboration deals – 

between private-private actors and between federal-private actors. Will you please try to elaborate 

on the differences between these two ways of organising the collaboration? 

Well, that is like looking into a crystal ball, and there is no foundation for being precise. A part of 

this looks like the changed organisation of the federal/academic research, is where we can start to 

see the indicators of how the large, resource strong medical schools go about it. But is still in 

process. Columbia has in recent times rebuild and strengthened translational research, and also 

Karolinske Institute, Edinburgh and Cambrigde are building stronger sectors for translational 

research. It is too early to see what types of companies will appear. The opportunity set appearing is 

another, but to see patterns in it is too soon. 

One can imagine, that all the parts and pieces from the exploding opportunity-set of the biotech 

revolution, has generated many small specialised companies – some creating tools, some platforms, 

some specialises in the certain receptors, and others specialises in a specific disease area – so there 

are many types of specialisation. And from this development of today, might rise companies 

specialising in patient variable information 

 

 

Is that then the future, that companies specialise in the therapeutic pipelines? And will that result in 

a narrower product area? 

It will most likely be like that in the beginning. What happens when scientific areas and scientific 

bound technologies develop, is that they over time becomes more connected and dependent on each 

other, so the tools, methods and analysis, will be more generalised and can be used for several 

areas. So biotech is an area where the same methods for DNA characteristics can be used for 

something else, like the usage of pigs to develop medicine. So, eventually a development will occur 

in these technologies and they will become more generalised, and in combination with this, many 

initial differentiation advances will disappear. My guess is that we will see, initially, a greater 
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specialisation, and then later on when the things are better connected, we will most likely see a 

more connected configuration of genes, combinations, codes, and there will be spill-over 

advantages when researching in the same things. There will also be large incitements in placing this 

research internally in the company. We have good studies showing this logic.  

 

You mention that internalisation of research will be essential – what about the traditional 

organisation configurations such as in-licensing. Will that also be an option in the future?? 

I would say that, that is one of the aspects. I think that we can start to see, that some companies 

create small alliances or clubs among themselves, where three or four small companies, which can 

be from different parts of the world, join together to share some of the enormous costs and risks 

present when trying to mature a special information group – well aware that they will take out the 

profits, in different commercial directions within different therapy areas. So we start to see 

companies join in cooperation with each other and federal/academic scientists, whose research most 

likely is sponsored and is used for opportunity development within the given area of focus.  

 

So this is an entirely new combination? 

Yes you can say that. There are, without say anything of how general it will be, then sometimes 

when I see those new combinations, I get the feeling that it is a new type of cluster-like creation, 

surrounding an opportunity-set of interest.  

 

Exactly what you are talking about right here – does that describe that the biotech industry in 

Denmark and the rest of the world is having financial difficulties. It is hard for them to generate 

capital for R&D activities – is it an opportunity or threat to the pharmaceutical industry? 

What is happing at the moment with the lack of capital is that many development lines are being put 

aside. It is hard to generalise about it, and whether it is an opportunity or threat. There is no doubt 

that much of what was created during the IT bubble was created to easily, and there were created 

concepts that were too early defined and took on too much insecurity. On the other side we see that 

the strange work-share that has evolved, where a great number of biotech companies pursue a huge 

amount of opportunities, and kind of absorb a large part of the insecurities, which the 

pharmaceutical companies then do not have to take on, generates a situation where the 

pharmaceutical companies can stand on the commando bridge and hand pick whom ever they like. 

You can ask, because the question has not been asked in the research, and that is probably a good 

idea, you can ask if the productivity crisis that you look at, if that to a larger extent has been helped 
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to become smaller by biotech companies? How much is caused by the extremely high variability in 

what have been tested by the biotech companies? 

So if what happens now shapes as what has happened previously, then this variability will probably 

be much smaller. And that would be a very interesting question, that these things that most 

commonly are sold now have been used to close the productivity gab for the large pharmaceutical 

companies – to what an extent has it come from acknowledge biotech companies, preferred by the 

market and investors, or has it come from things that have evolved quickly, with a much greater 

insecurity surrounding it, and have the others shaken their heads, but still let it continue for 1-2-3 

years and then grabbed it anyway because it proved to be the right thing? Said in another way, a 

variability despite the fact that the market has tried to shot the productivity gab. You can also ask, 

has the capital and management selected the right companies, which have been good at closing the 

productivity gab? When we look out, the large companies that have done good, for example 

Genentech, but we have to look at a wider perspective and more quantitative, and I would not be 

surprised if it shows that many of the products that were used to close the hole has come from 

companies, which the investors shook their head at. And if that is the way it is, if we had that 

picture,  we would know more about the variability that is being shut down – whether it is hurting 

the overall development or not. 
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Appendix  P:  Interview,  Niels  Gerner  Larsen,  Copenhagen  Business 

School 

We would like to start this interview with an elaboration of the term personalised medicine. Is this 

the future of the pharmaceutical industry? 

That is a good question. The pharmaceutical industry is financially pressured at the moment, as 

huge sums of money are used to produce new medicine at the same time as the commercialisation is 

decreasing. This problem is huge and changes must happen. The industry cannot survive in its 

present function. However, that is nothing new and the industry has already accepted it. The 

question is then what changes are necessary? Must you go to the outer boundaries and exchange the 

present research processes and go through a total shift from the blockbuster model to the 

personalised medicine model, or should you just modify the existing model slightly? This problem 

area can be looked at from different angles. There is no doubt that patients will generate most 

advantage, from the development of personalised medicine, which is specifically developed to 

smaller patient groups with a guaranty of medical efficacy. But seen from the pharmaceutical 

companies’ perspective, personalised medicine means far greater more challenges than traditional 

blockbuster medicine, as you must have access to large amounts of data and new technology, and at 

the same time, the market for a specific medical product is smaller than the area for traditional 

medicine. It can therefore make you second guess, that personalised medicine will not break 

through with the pharmaceutical companies, because who will develop products that are more 

expensive to develop, and have a smaller market opportunity than what exists today? Unfortunately, 

the problem area goes further, because the drive of development towards personalised medicine is 

not due to desire but a necessity. The pharmaceutical companies that I mentioned in the beginning, 

could not keep up their innovation capability and are therefore financially pressured, hence I see, 

and many other analysts by the way, a shift towards new business opportunities. And the most 

obvious of these is personalised medicine. So to answer your question, yes, I see personalised 

medicine as the future, but it springs from need, not desire. 

 

Okay, and in what way will that influence the present R&D process? 

I do not think reality is all black and white. First of all, I do not think that all pharmaceutical 

companies wishes to change their business model, as it has given them profit for many years, and 

replace it with a new and untried business model as personalised medicine. And secondly, I do not 

think that the companies who adopt the idea of personalised medicine ‘goes all the way’ – I believe 
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that we will see many companies having some research projects as traditional and some that are 

personalised medicine.  

At the same time, it is something that lay so far out in the future that I can only estimate how it will 

affect the traditional R&D model. Obviously, there must be in-depth patient studies, to find the 

biomarkers necessary to develop personalised medicine, and it will of course prolong the innovation 

process extensively – if it must be kept internally in the companies. However, what we have seen 

the last ten years, with an increasing interest for biotechnology, then there seems to be a trend, 

where the large, capital intensive pharmaceutical companies, increasingly buys knowledge and 

innovations from external partners. This can be federal institutions, which to a high extent possess 

critical data about patient response, for example, in Denmark we have such data, which have been 

collected through the CPR register since the beginning of the 1970’s. It can also be smaller 

companies that have developed critical technology platforms that are necessary in order to adapt 

this data with biomarkers – for example biotech companies. That is why the capital intensive 

companies will interact more extensively with both federal and private institutions to reach access 

to this data and information.   

 

Can they not generate this data and information themselves and in that way keep the knowledge 

unique, hence creating an ongoing foundation for competitive advantage? 

Both yes and no. That is a good observation –if the pharmaceutical companies have had, or can 

develop this data and information, then they have a unique competence, which could generate 

barrels of gold. However, it is not that easy. Traditionally around 5.000 to 10.000 people are 

involved in clinical trials throughout the three phases, and of course this gives the companies 

critical data of patient responsiveness. Nonetheless, this patient group is very small compared to the 

enormous amounts of journal data as for example the Danish CPR register has build up over the last 

40 years. That is why it will take many years with large expenses for collecting these data. With this 

in mind, I believe that the pharmaceutical companies will utilise the resources that are already more 

or less accessible. And here I mean that clearly there are, and must be, some guidelines for the 

usage of such person sensitive data. This opens up a big ethical discussion of how much companies 

must commercialise on such information, and with regards to biomarker technology, which are 

necessary. Yes, the pharmaceutical companies can actually develop these technologies. Ford can 

also start to create scooters and motor cycles. There is nothing stopping them. The competences that 

are more or less necessary are already present in the pharmaceutical companies, however, as you 

have acknowledged and viewed we have seen a trend within the last decade that pharmaceutical 

companies cut to the bone and only focus on their core competences. Pharmaceutical companies are 
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good at drug discovery and development, e.g. to perform research programmes in regards to 

protocols and keep the costs relatively low. They are not good at developing new technologies. 

Small companies, who are spinouts of geeky professors, develop such technologies – and of course 

he can become rich from this adventure. That is how small companies develop such technologies. 

These companies grow over three to eight years to a maximum size of approximately 100 

employees and after that they traditionally get acquired by pharmaceutical companies – if their 

technology platform is good enough. This is not something that I am making up, you can see for 

your self, that the number of pharmaceutical companies acquiring biotech companies has increased 

over the last ten years. That is only to buy up technology, which pharma has chosen not to focus on. 

So instead of keeping the costs internally, they are now kept externally. And for this I actually have 

an extra comment – it is noticeable to witness an actions-like market for biotech companies. 10-15 

years ago, pharma lobbied a lot to create better biotech possibilities to entrepreneurs, and they were 

very successful at it, so now a whole wood of biotech companies have surfaced through the last 10-

15 years, and from that many have become rich, for example Genmap. In the meantime, the market 

has changed and now the new biotech companies lack money and are forced to sell to the highest 

bid. That is why technology flies around our ears and changes owner all the time – because it can be 

bought somewhat cheap. That is why I believe that more pharmaceutical companies can buy 

technologies that are more or less related to their core area – only because there is this huge sale. So 

in a market with a financial crisis I believe that we will see technologies change hands through 

acquisitions, but in a more normalised market I believe that we must wave goodbye to the 

traditional acquisitions. To a greater extent we will see new sorts of partnerships between small and 

large companies, where the investor, pharma, facilitates development studies of related theories 

developed externally. With option of in-licensing, there are milestone payments and in this way, 

technologies are developed in partnerships between pharma and for example biotech companies. 

 

Will you elaborate a little on CROs role in the future? 

CRO’s – hmm. As mentioned we will see an increased interaction between pharma and other 

private and federal partners to develop necessary innovations that can facilitate personalised 

medicine. In this way, both partners are used primarily to the discovery part of pharmaceutical 

innovation. In contrast hereto, CROs are used to reduce the costs of the development part. You wait 

with contact to the CRO until you have passed the discovery phase – of course with large insecurity 

– as that is exactly what the development part must help to overcome. So I do not think the role of 

the CROs will change dramatically in the transition from blockbuster to personalised medicine. But 

if we talk generally of the future, I believe that we will see an increase in the usage of CROs. There 
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are many different kinds of CROs – some that only operate with phase one studies and others that 

sell full clinical offerings. They are extremely good at it and they have competences within drug 

development. So I think that pharmaceutical companies in the future will use CROs more to tap into 

these resources in acknowledgement of the fact that CROs might be better at controlling this 

innovation process. In the mean time this opens up to new considerations. Traditionally, 

pharmaceutical companies have been good at conducting research and develop medicine in relation 

to tight budgets and timeframes. But in the future we will see a new trend in the innovation process 

– that large parts of the innovation process will either be out-licensed or developed in partnerships 

or even bought complete. Then a critical analyst can ask – what happened to the pharmaceutical 

core competences? And to this I will answer, well, one has change radically from ‘management of 

internal drug development’ to ‘management and collaborations’ – a successful pharmaceutical 

company is one that succeed in having the right partners and succeeds in utilising these different 

partners, to create medical products within a relative time horizon and budget. 
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Appendix Q: Interview, Chris Hitchcock, Pfizer 

Do you see a trend from traditional blockbuster medicine towards personalized medicine? 

Yes I do. 

How do you see it? 

It is reflected in an awkward way. One aspect is attaining early gene insight information on patient 

population. When doing very early studies we must try to understand how the medicine work based 

on the target line information and how it is related to the disease. SO it is much more emphasis on 

track-find patients into the world genes-society. That is true in many therapeutic areas. Particularly 

pain for example. (…)There are already many areas focused on this such as CNS and oncology. So 

if you ask one example of it, another would be developing diagnostics that are very truthful based 

on patient data. So there is much more into this now than early diagnostics. We now have 

commercialized diagnostics that would be launched. 

Do you see CRO’s as part of the solution for personalized medicine? 

No. CRO’s are just a culture for doing clinical studies. They don’t have any technology on 

personalized medicine. 

The research part is outsourced to CRO’s? 

No. The research aspect is very rarely outsourced. Not research but clinical development is 

outsourced.  

How about relationships to governmental institutions/federal academic research, - do you think 

that will become more popular in order to produce personalized medicine? 

I think it already is. We have a number of external collaborations with an organization as (…) that 

is an academic and governmental innovations. Where most of it occur so to speak at universities 

around basic research and identifying new targets, identifying genotyping patients, genetyping 

biomarkers. That is where most of the collaborative work will be. But it is already there- but it will 

increase. There is no doubt. 

We have read a lot of report stating that possibly federal research will become commercialized, 

which will become competitive advantage for pharmaceutical companies? 

I think the issue is you have to look at it a broader way. Do countries want new medicine? Do they 

want to prevent most treat diseases? If they do that is has to be done collaboratively. You have to 

acknowledge that governmental institutions are ready to share the risk by bringing them to market. 

And if there is no commercial incentive there, it is quit frankly not going to happen. Governments 

and universities cannot develop drugs. 
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How do you see the future trends in developing personalized medicine? Will we see more external 

scientific research? 

I think what you will see is a number of things. Firstly, it is very tough environment – all the low 

hanging fruit is picked. The threat from generic medicine. Personalized medicine (…) So the trends 

you will see in the industry has to with much studies to identify what a patient worth. It will be 

much discrimination in terms of targets (…) and it will do anything to drive down cost. What that 

will look is M&A increasing of complex organizations to drive down cost. Joint-ventures between 

pharmaceutical companies to facilitate new inventions. But all these things are already happening.  

It is just a continuation of what we are already seeing today? 

Yes it is, but I think it will have a profound effect.  

When do you see personalized medicine a reality? 

Personalized medicine is already here. The classic example is breast-cancer where patients are 

screened to determine the characteristics of the tumor, to personalize medical treatment. It is 

already here and working. It is not future – it is actually happening right now. We will just see more 

of it. It is happening in the antibiotics world, the anti-bio world, where patients are screened for 

resistance very early on. SO personalized medicine has actually been around for a very long time. 

Do you have any recommendations on how this should be done? What do you think are smart 

element to take into account when companies engage in personalized medicine? 

The biggest issue is really the act on governmental healthcare. Because what personalized medicine 

does is really (…) it identifies populations of patient who are in risk of a particular disease. If 

governments are then obliged to treat those patient early, or prevent diseases, so the biggest impact 

is on government obligation in regards to healthcare. Because insurance companies will also have 

access to this information. The only way around it is to change how healthcare is funded within 

countries. I don’t think you can rely on private healthcare as you see in the US with personalized 

medicine. In any economic analysis it is much more cost-effective to prevent any given disease than 

treating patients, so therefore public healthcare must do it. 
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Appendix R: Interview, Shelagh Wilson, GlaxoSmithKline 

How do you recognize the shift in R&D processes from blockbuster to personalized medicine? Do 

you see a shift from blockbuster to personalized medicine? 

Yes, I most certainly do. The shift has already begun, and is evolving as we speak. 

 

Have GSK done anything to change to the R&D processes towards personalized medicine? Have 

GSK taken any initiatives? 

GSK has created a web, CEDD, of small, specialized teams. My team CEEDD (Centre of 

Excellence for External Drug Discovery) is responsible for delivering molecules with clinical proof 

of concept into the GSK late-stage development organisation. This is done through a network of 

external alliances with world-class biotech companies.  

 

How do you gain access to external knowledge? 

We work directly with biotech companies to carry programmes from target, to clinical proof of 

concept. 

 

What do you think the future of R&D will look like? 

I think we will start to see new patterns with the R&D process. We (CEEDD at GSK) are part of the 

new approach towards R&D, as we are part of a set up with small entrepreneurial drug discovery 

centres. I think we will se many small units as us, which have our own budget and freedom to trail 

opportunities present to us. 

 

Will the industry see more in -or out licensing? Or will we keep the trend with M&A? 

That is a hard question. We definitely see more in –and out licensing, however, I also think that 

M&A’s will occur in the future.   

 

 


