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Abstract 
With an increasing importance of innovation as a strategic tool, globalization of R&D and  

technological advances, the companies are forced to focus more on their innovation capabilities 

and many times look for the ideas outside of their company’s boundaries. Over the years, there has 

been an increase of interest in the idea of “openness”, as companies are realizing that in order to 

stay ahead of a competition, they cannot innovate in isolation. 

This has been particularly true for pharmaceutical companies. Rising R&D costs, decreasing R&D 

productivity and patent expiration have made the old R&D model – blockbuster model – 

ineffective. Such developments have pushed some companies towards exploring the open 

innovation concept and towards an adoption of open innovation models. These models offer several 

benefits that can help tackle the challenges that the pharmaceutical industry faces nowadays. 

AstraZeneca is one of the companies successfully implementing this approach in their operations 

and thus, this paper aims to observe the pharmaceutical landscape, to explore the open innovation 

models as well as how they can address these challenges. In particular, the concept of a center of 

excellence is studied in more depth as well as the advantages and disadvantages it offers are 

discussed. Finally, the main focus of the thesis is AstraZeneca as a case company. Their patent 

portfolio – patent applications more specifically, is being analyzed to look for any changes over 

the years. The results are then discussed in the context of changing environment, R&D productivity 

crisis in particular leading to the answer to the main research question as to how the establishment 

of centers of excellence could potentially serve as a solution to R&D productivity crisis. 
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1. Introduction 

The importance of innovation as a strategic tool has increased throughout the recent years. 

Globalization of markets and advancement of information technologies brought competition 

outside of countries’ boundaries and forced companies to focus more on their innovation 

capabilities in order to differentiate their products from competitors (Schilling, 2013).  

 

While older models of innovation emphasized the importance of internal R&D and recruitment of 

best talents as firm’s assets, most recent research suggests that collaboration outside of firm’s 

boundaries is a way to go for a firm to be successful innovator and to become a  market leader 

(Chesbrough, 2003; Schilling, 2013). Indeed, over the past years there has been a growing interest 

of different industries in the idea of "openness" with firms realizing that to stay ahead of 

competition they cannot innovate in isolation (Dahlander & Gann, 2010). Open innovation as a 

new paradigm, a term coined by Chesbrough for the first time, suggests that the companies should 

make use of both internal and external ideas by opening up and collaborating with others on their 

innovative efforts to improve their performance (Chesbrough, 2003). 

 

The pharmaceutical industry in particular have for a long time resisted the idea of opening up, 

despite the challenges, such as stagnating research and development (R&D) productivity, that the 

industry have been facing for several years. However, the increasing pressure of time saving and 

cost reduction might have caused that the concept of open innovation has started to spread and 

pharmaceutical companies have started to see its potential (Schuhmacher, et al., 2013). Several 

pharmaceutical companies have launched initiatives to reap the benefits of using external sources 

for innovation process (Remnant & Lesser, 2014). According to Wang et al. (2015), a 

pharmaceutical company can choose several R&D external innovation models. While the 

traditional pharma-academia early discovery collaborations and licensing, acquisition & mergers 

are the most common, few companies have chosen to experiment with other open innovation 

models as a way to overcome this R&D crisis. 
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While the establishment of centers of excellence is relatively young concept in pharmaceutical 

industry, several companies including Bayer, Sanofi, AstraZeneca, Novartis and Pfizer have 

already tried this approach. Its attractiveness lies on building and strengthening the long-term 

relations with premiere academic and scientific institutions, while accessing the best scientific 

knowledge and talent as well as decreasing the costs of R&D. Companies most often co-localize 

their employees close to such institutions to ensure better collaboration (Wang et al. 2015). At 

AstraZeneca, one of the biggest pharmaceutical companies in the world, several of the external 

innovation models are being used – apart from the traditional forms and open crowdsourcing, they 

have also experimented with a model of establishing the centers of excellence.  

 

The aim of this paper is to first briefly observe what the current state of pharmaceutical industry is 

and what problem is open innovation addressing, when looking at the old pharmaceutical R&D 

model and R&D productivity crisis. Secondly, the concept of centers of excellence establishment 

is being explored in more depth using AstraZeneca and their patent portfolio as an example to 

analyze whether this approach could potentially be one of the solutions to tackle the pharma R&D 

challenges.  

 

1.1  Problem statement 

How could establishing the centers of excellence be used as a potential 

solution to the R&D crisis in the pharmaceutical industry with a particular 

focus on AstraZeneca?  

Sub-question 1: What are the benefits and challenges of centers of excellence? 

Sub-question 2: How has the AstraZeneca's patent portfolio changed in recent years and how 

does that relate to the establishment of centers of excellence? 
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When it comes to open innovation, the knowledge intensive companies are interesting to observe, 

as despite the advantages that open innovation offers, such firms tend to “stick” with the closed 

model. In particular, a pharmaceutical industry have for a long time resisted the idea of including 

externals in their innovation process. As innovation is their main driver for a growth (Schuhmacher, 

et al., 2013) and for staying ahead of their competitors, it is understandable that the companies are 

trying to protect their ideas.  

However, the past years have brought several challenges for pharma companies to face such as 

patents expiration and stagnation in R&D productivity (Gassmann & Reepmeyer, 2005; 

Chesbrough, 2011; Arlington & Davies, 2014; Remnant & Lesser, 2014), which may have caused 

some of the companies to change their models and to start to search outside of their boundaries. 

There are different reasons for companies to incline towards the open innovation paradigm. Most 

often, the sharing of risks and costs is what motivates companies to collaborate. However, some 

want to gain an access to new areas of knowledge in form of complementary knowledge and assets, 

and others strive for elimination of problems with capacity management by gaining more flexibility 

(Arlington & Davies, 2014). 

 

While there has been done some research observing the industry as a whole in the context of open 

innovation, it may be interesting to look at one potential external innovation model in particular. 

Thus, this thesis aims to provide a brief overview and understanding of the old R&D model of 

pharmaceutical industry as well as its current state. In addition, the concept of open innovation is 

discussed and how it addresses industry’s challenges. In particular, the open innovation model of 

Centers of excellence shall be explored in more depth. The discussion of advantages and 

disadvantages of Centers of excellence is followed by an analysis of AstraZeneca as a case 

company. First, the patent portfolio and its changes over the years is observed followed by the 

discussion of how these changes may relate to establishment of centers of excellence. The thesis 

concludes with an argumentation as to how this approach could potentially be a solution to 

productivity crisis.  
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1.2  Delimitation 

This thesis focuses on the pharmaceutical industry and its challenges in regards the R&D 

productivity crisis and how open innovation can address them in a single firm setting. However, it 

is important to acknowledge that such industry may have many other problems that are not 

mentioned in this paper.  

Additionally, despite the different open innovation modes being mentioned throughout the paper, 

this paper centers around one specific mode – centers of excellence to be able to understand and 

analyze this topic in depth while answering the research question.  

Furthermore, the patent portfolio analysis is based solely on patent applications. While combining 

this analysis with an analysis of granted patents could provide interesting insights into this problem 

and uncover some trends that may not be noticed when analyzing patent applications only, such 

analysis is outside of this thesis’ scope.  

1.3  Structure of the thesis 

The thesis is divided into three sections – project identification, analysis, and conclusion as outlined 

in the figure below. 

 

The problem identification consists of the introduction with a problem statement followed by the 

Methodology, which includes the research strategy, research design, discussion of quality of the 

research as well as description of a method of patent applications analysis and data collection 

• 1. Introduction including 1.1 Problem statement

• (2. Methodology)

• 3. Literature Review

• 4. Pharmaceutical industry and R&D crisis

Problem Identification

• 5. Centers of Excellence - advantages and disadvantages

• 6. AstraZeneca - company description

• 7. Patent applications analysis and its connection to Centers of Excellence
Analysis

• 8. Discussion and Conclusion - How could establishing the centers of 
excellence be used as a potential solution to the R&D crisis in the 
pharmaceutical industry with a particular focus on AstraZeneca? 

Conclusion
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section. Afterwards, the brief literature review of research done on the concept of open innovation 

and this concept in a pharmaceutical setting is offered as well as a review of research of geography 

proximity to be later used in a context of centers of excellence establishment. Finally, the overview 

of the pharmaceutical industry, and its trends and challenges is provided as well as R&D 

productivity crisis is discussed. 

Analysis forms the main part of the paper. Chapter 5 addresses the first sub-question of this thesis. 

The focus is on the centers of excellence and in particular on their advantages and disadvantages.. 

In Chapter 6, the case company – AstraZeneca – is introduced. The patent application analysis and 

its connection to the establishment of centers of excellence constitute Chapter 7. Finally, the thesis 

concludes with Chapter 8, where both the discussion of the findings and the conclusion are 

provided. 
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2. Methodology 

In this chapter, chosen research strategy and research design are discussed to provide the overview 

of the methodological approach used in this thesis in order to answer the research question at 

hand. Furthermore, the description of a method of patent applications is offered to show how the 

data has been used followed by the description of data collection process. Finally, the Methodology 

chapter ends with a discussion of research quality – concepts of validity and reliability in 

particular.             

2.1  Research Strategy 

There are multiple types of research strategies and each represents a different way of collecting 

and analyzing the empirical evidence. Yin in his book suggests that there are three conditions that 

help determine, which strategy is the most suitable for a specific research problem – namely the 

type of research question posed, the extent of control over behavioral events and the degree of 

focus on contemporary events (Yin, 2009). The case study is defined 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, 2009, p. 13). While there are some situations, when multiple or all 

research strategies may be relevant, in this specific situation, the thesis deals with the “how” 

question about contemporary events over which the researcher has little or no control and therefore, 

the caste study strategy has been selected. 

The case study as a research strategy offers several benefits. First, it provides an opportunity to 

understand the complex issue through detailed and in-depth analysis using rich set of data (Yin, 

1984; Stake, 1995). By using the case study strategy, a researcher can use a variety of 

methodologies and sources (Stake, 1995). Another advantage it offers is its proximity to real-life 

situations and a possibility to apply different concepts and theories (Saunders, et al., 2009).  

On the other hand, case study have also received some criticism. Case studies are often accused of 

providing the biased findings and having a lack of objectivity (Saunders, et al., 2009). Therefore, 

it is important for a researcher to treat and report all the evidence fairly. It should be noted that 
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such a problem may occur with other types of research strategies as well – such as with experiments 

and surveys/questionnaires (Yin, 1984). In addition, there is a debate about the case study and 

generalization (Yin, 2009) – as to what extent the case study based on one or few cases can provide 

the information that can be applied to other cases and situations.  

2.2  Research Design  

Research design functions as an overall strategy chosen to combine different components of a study 

to ensure that it effectively addresses the research problem (De Vaus, 2001). There are several 

types of case study designs. According to Yin (2009), the primary distinction when designing a 

study is between single- and multi-case designs. The main reason for choosing this research design 

was that it was judged to be the most suitable design for this analysis. Single case studies are 

considered to be a great method to observe and analyze different situations and phenomena within 

single settings. While this thesis also offers general insights into a pharmaceutical industry and its 

current situation; it is built as a single case study that explores AstraZeneca and their approach 

towards open innovation. In particular, the focus is on changes in AstraZeneca’s patent portfolio 

over the years as well as their decision to establish centers of excellence as a reaction to a changing 

environment.  

Furthermore, this thesis is characterized as exploratory. In contrary to explanatory, this thesis does 

not aim to explain the specific relationships or why the phenomenon happened (Tellis, 1997). 

Rather it explores how the actions of one company could serve as a potential solution to a concrete 

industry-wide problem. Thus, this thesis does not attempt to generalize the findings to other 

industries or companies. Rather it aims to serve as an example of how a specific example of open 

innovation model could be potentially used as one of the solutions to the pharmaceutical R&D 

crisis. 

2.3  Data Collection 

Case study can be a mixture of qualitative and quantitative evidence. While the interviews and 

direct observations may have provided relevant insights that could strengthen this thesis’ findings, 

it has not been possible to include them in this thesis. However, to surpass this issue, diverse set of 

data has been collected using different sources to offer as unbiased and objective picture of the 



~ 9 ~ 

 

researched phenomenon as possible. In addition, as Yin (2009) suggests there is no need to always 

include direct and detailed observation in a case study.  

Firstly, this Master thesis is founded on relevant existing literature and academic papers in the 

context of open innovation and pharmaceutical industry. Articles from several respected journals 

have been used to create a solid theoretical foundation for this thesis. These include Strategic 

Management Journal, MIT Sloan Management Journal, Harvard Business Review, Research 

Policy, Drug Discovery Today and Regional studies among others. These are also used as a support 

when answering the first sub-question. 

The empirical evidence on pharmaceutical industry and AstraZeneca includes the reports created 

by consulting companies such as PwC, Deloitte or PA Consulting, articles from different websites 

such as Forbes and BBC as well as the home page of AstraZeneca, their annual reports and press 

releases. 

2.4  Method used for Patent Applications analysis 

Before describing how the patent applications of AstraZeneca have been analyzed, it is important 

to point to a debate about the use of patents in the analyses. There have been an ongoing discussion 

as to what extent patents can measure the company’s innovativeness and technological 

productivity.  

Some suggest that a patent captures the inventive output and it should not be used as an indicator 

of firm’s technological productivity due to three reasons. First, growth or decline in productivity 

numbers are not always connected to the invention and if so, it is only a fraction that links to 

patented inventions (Griliches, 1990). Furthermore, the effects of invention on productivity comes 

with a long time lag (Griliches, 1990; Narin et. al 1987). Finally, different inventions offer different 

economic value, which leads to another variance and thus, another obstacle to be overcome when 

using patents for analyses (Griliches, 1990) and thus, it is doubtful as to what extent it is possible 

to capture a current situation of a firm. 

On the other hand, others claim that a patent captures the inventive research input rather than output 

(Narin, et al., 1987) and that it serves as an index of firm’s inventive activity (Griliches, 1990). In 
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addition, Narin et. al (1987) raise the “question of synchronicity and lag”, i.e. whether one activity 

such as a patent application performed during one period can be meaningfully compared to another 

activity such as granting of a patent, which is measure during another time period. According to 

their research about pharmaceutical firms, which was based on Koenig’s research (Koenig, 1983), 

they suggest that it is indeed possible, as the quality and quantity of a research change relatively 

slowly over time. These findings go in line with the above argumentation that effects of patents on 

productivity require more time to be observable and thus, using patents for analysis should be 

focused on a longer time frame. 

Nevertheless, despite some concerns about the use of patents as indicators of firm’s innovativeness 

and technological productivity, they are the best there is at the moment. As Grichiles wrote: “…over 

longer periods of time patent numbers are an imperfect index of innovative output…” (Griliches, 

1990, p. 1701). 

For the purposes of this thesis, the patent applications have been used. The reason for choosing the 

patent applications instead of the count of patents was mostly due to fact that the time gap between 

the filing of application and granting a patent exists. Moreover, the trends in patent grants do not 

always follow the trends in patent applications – whether it is a change in policies, change in 

standards or other factors that have an impact on the time of granting a patent, (Griliches, 1990) 

and thus, the data would not capture the most current state of the company. As mentioned above, 

the patents (or as in this case patent applications) should be used for an analysis of a longer time 

period, therefore the time range for analysis has been set from 2000 to 2015. Year 2000 has been 

chosen due to the fact that AstraZeneca has been created in the late 1990. Finally, there has also 

been a concern that it may be difficult to use patents for analysis of large corporations due to the 

high number of their subsidiaries (Griliches, 1990). To tackle this problem, the list of 

AstraZeneca’s subsidiaries has been created and used when searching for patent applications. More 

details are provided below. 

For the patent portfolio analysis – patent applications in particular, the data from World Intellectual 

Property Organization (WIPO) have been retrieved and analyzed. The database includes all the 

patent applications filling from around the world. 
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The searched terms has been following: 

PAA:ABC AND AD:[xx.xx.xxx TO xx.xx.xxx], 

where PAA relates to queries to all applicant’s data and thus “ABC” represents AstraZeneca and 

the names of its subsidiaries having different name including: 

KuDOS Pharmaceuticals (acquired in 2005), Cambridge Antibody Technology (acquired in June 

2006 and merged with MedImmune in December 2007), Arrow Therapeutics (acquired in February 

2007), MedImmune (acquired in June 2007), Definiens (now under MedImmune since November 

2014), Novexel Corp (acquired in April 2010), Guangdong BeiKang Pharmaceutical Company 

(acquired in April 2012), Ardea Biosciences (acquired on June 2012), Amylin Pharmaceuticals, 

Spirogen (acquired by MedImmune in 2013), Pearl Therapeutics (acquired in June 2013), Omthera 

Pharmaceuticals (acquired in July 2013), Entasis Therapeutics (newly established subsidiary in 

February 2015) and ZS Pharma (acquired in December 2015). 

AD stands for application date and the “xx.xx.xxxx” represents the time range, which in this case 

was usually the whole year from 1st of January until the 31st of December in order to see the total 

number of all applications for the respective year.  

As the search results showed both patent application and granted patents, the PCT filter have been 

used. PCT stands for Patent Cooperation Treaty and by using this filter only the patent applications 

are visible. 

Data observed for each patent has been following: 

-Main IPC code: International Patent Classification (IPC) code represents the hierarchical 

categorization of patents according to the different areas of technology (WIPO, 2016). Most of the 

patent applications fall into several IPC categories, however for the purpose of this thesis only the 

main IPC code has been used to observe any trend changes in research (and patent portfolio) of the 

company. 
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-Applicant: Applicant is an entity that is applying for a patent and receives the IP rights. This data 

has been used to see, which entity from which country applies for a patents and what the patterns 

are over the years. 

-International filling date: Date of the filing of patent application. 

-Inventors: There are many inventors contributing to the AstraZeneca’s research activities. In 

particular, the origin of inventors has been observed to see which locations are the most “fruitful” 

when it comes to inventive activity as well as to be able to determine the extent of external 

collaborations. 

Furthermore, this thesis and its analysis is based on following assumptions: 

1. R&D crisis 

Despite the continuous debate, this thesis is taking R&D productivity crisis in 

pharmaceutical industry as given based on several articles published in academic journals 

as well as on the reports compiled by consulting companies. 

2. Patent applications  

For the analysis of AstraZeneca, their patent applications are being used as an indicator of 

their technological productivity. The reasoning of this choice is already elaborated on 

earlier in the Methodology chapter. 

3. Measure of external collaborations (open innovation) 

When analyzing and assessing the extent of the use of collaboration with externals (i.e. 

extent of the open innovation), the count of patent application has been used. In particular, 

the addresses of all the AstraZeneca’s subsidiaries (with and without the same name) within 

a given timeframe have been listed and then compared to the addresses of the inventors 

provided in the patent application. It has been assumed that if the address of an inventor did 

not match any of the addresses on the list, such an inventor was considered as an external 

collaborator. In a case of an inventor being affiliated with another organization such as 

university, research center or company, such an innovation has automatically been put into 

an “external collaboration” category. 
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2.5  Quality of Research 

According to Yin (2009), there are four tests commonly used to test the quality of empirical 

research. Three are concerned with validity, while the fourth addresses the issue of reliability. 

2.5.1 Validity 

Construct validity is to test whether the correct operational measures for the studied concepts have 

been established. This test aims to help with avoiding the problem of lacking objectivity in data 

collection and study findings (Yin, 2009; Tellis, 1997; Saunders, et. al, 2009). Any data collected 

and explanations provided are “…fundamentally interpretivist in character” (Easton, 2010) and 

thus prone to the bias. To tackle the problem with construct validity, the multiple sources of 

evidence have been used throughout the thesis to avoid a potential bias and to be able to provide a 

consistent overall picture of the observed case.  

While the internal validity tests whether the causal relationships have been established, it is 

characteristic for explanatory or causal studies and is therefore dismissed from this thesis.  

Finally, the external validity focuses on the study’s findings and to what extent they can be 

generalized. The findings of case studies are often accused of not being statistically generalizable 

(Yin, 2009). The aim of this exploratory study was not to generalize the findings. Rather the 

situation of a particular firm has been observed and described and from there, the assumptions and 

generalizations could be made to similar cases. However, any theory must be tested through 

replication (Yin, 2009) and thus, if study is successfully replicated using similar cases, some 

generalizations could be made. 

2.5.2 Reliability 

The concept of reliability is mostly connected to the testing of quantitative research, however it 

can be seen in qualitative research as well. While in quantitative research it tests the quality of 

explaining, with qualitative research it aims to test the quality of generating understanding 

(Stenbacka, 2001). While it may be more complicated to show, in general, this test focusing on 

showing to what extent the finding of the study are reliable and thus, whether if conducted by other 
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investigator the results would remain the same (Yin, 2009). Triangulation is usually the strategy to 

strengthen the validity and reliability of the study and as Patton (2001) says “…this can mean using 

several types of methods or data, including using both quantitative and qualitative approaches” 

(Patton, 2001, p. 247). Therefore, in order to raise the reliability of this thesis, both qualitative and 

quantitative data have been collected and the technique of patent portfolio analysis has been 

described in detail. 
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3. Literature Review 

“Framing an open innovation article today  

means more than just citing Chesbrough.” 

West et al. 2014 

In this chapter, the literature review is provided focusing on the concept of open innovation in 

general as well as an overview of the research of this concept within the pharmaceutical industry. 

In addition, the research on geography proximity is briefly mentioned, of which findings shall be 

used later in the thesis in the discussion of benefits and challenges of the centers of excellence.  

3.1  Open Innovation 

There has been an upward trend in the companies’ use of external resources in the R&D. While 

firms have worked with externals to some extent in a form of alliances and partnerships before, the 

change in a focus of R&D towards the external sources of innovation was needed to make the 

innovation process more efficient and bring the results faster (Enkel, et al., 2011). This concept of 

open innovation, considered to be an extension of resource-based view, has received the increased 

attention from both researchers and practitioners since the first mention of the term by Chesbrough 

in 2003 (Dahlander & Gann, 2010). With the growing interest in the topic, the idea itself has further 

been developed and even the definition of the term has evolved, extending the original one by 

emphasizing the purposefulness of pecuniary and non-pecuniary knowledge flows in and out of the 

company (West, et al., 2014):  

“We define open innovation as a distributed innovation process based on 

purposively managed knowledge flows across organizational boundaries, using 

pecuniary and non-pecuniary mechanisms in line with the organization’s business 

model.” (Chesbrough & Bogers, 2014) 

Although the old “closed” model worked well in 20th century with companies having the control 

over the entire process while reaping the profits of their innovations, the economic and social 
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developments caused that many companies have realized the need of adapting their approach 

towards innovation management (Dahlander & Gann, 2010). Many have indeed started to go 

beyond their internal capabilities and reshaped the way they search for ideas and information in an 

attempt to protect their competitive advantage (Chesbrough, 2003).  

Open innovation have been categorized into two types – inbound, the ways of leveraging the 

discoveries of others; and outbound, searching for an external party to commercialize the product 

(Chesbrough & Crowther, 2006). Dahlander & Gann (2010) took this distinction further and 

identified that within inbound open innovation, companies acquire and source the knowledge, 

while within the outbound innovation they sell and reveal it. In addition, they suggested the 

advantages and disadvantages of each type of open innovation.  

Furthermore, Flynn & Wang (2012) propose the high-level strategic framework that is applicable 

to all technologies and the entire product life-cycle. They suggest that the open innovation can 

support a company in improving the pace of innovation with its partners and customers – not only 

to be more effective in innovation process, but also to shorten the time to market of a product. Their 

model is built on the Open Innovation Maturity model, which shows how the company can progress 

over time from a non-practitioner of open innovation to one of the best. For a company to fully use 

the potential of open innovation, making it an integral part of business model is essential. The 

proposed approach to adoption is based on three elements – having balanced open innovation 

portfolio; creation of open innovation foundation through processes, roles and policies; and 

fulfillment of two important critical success factors – program from effective management and 

coordination of activities as well as empowerment of employees (Flynn & Wang, 2012). 

3.2  Open Innovation and pharmaceutical industry 

The idea of open innovation has been observed and explored in pharmaceutical industry as well. 

Gassmann and Reepmeyer (2005) observe how the pharmaceutical companies organize their 

innovation processes, in particular how their approach alters in regards to the changing 

environment. Apart from emergence of novel management technologies and R&D 

internationalization, they detect the increase in the use of open innovation modes (Gassmann & 
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Reepmeyer, 2005).  They also mention several explanations – such as shared risks, market access, 

complementary assets and speed to market; for increased collaboration with external partners and 

for creation of the nodes in scientific networks including biotech firms, universities and research 

centers.  

Chiaroni et al. (2009) take the process of drug discovery and development and explore what forms 

of open innovation biopharmaceutical companies most commonly use in specific phases of this 

process. Their findings show that in so-called “generation phase” including the early stage until the 

pre-clinical trials, the inbound type of open innovation is typical in forms of partnerships, purchases 

of scientific services based on contractual agreements, and in-licensing. On the other hand, the 

clinical trials and post-approval activities are part of an “exploitation phase”, where outbound open 

innovation such as out-licensing or partnerships for complementary assets between biotech and 

pharmaceutical companies are more common. These findings are supported by Khanna (2012) and 

Wang et el. (2015), who further suggest that there is an increasing trend in academia-industry 

collaborations.  

It seems appropriate to think of open innovation concept as a continuum, where companies vary 

from closed to completely open (Chesbrough, 2003). Several studies have been conducted to 

explore the different modes of open innovation in a context of firm’s openness. For example, the 

R&D models of multinational pharmaceutical companies have been analyzed by Schuhmacher et 

al. (2013) creating the typology of open innovation models crossing the percentage of externally 

acquired R&D projects and the preference in management style. 

Knowledge creator company has a more traditional R&D concept with a reliance on internal R&D 

projects, skills and know-how as well as lower level of externally acquired R&D preferring the 

inbound type of open innovation such as networking and licensing. On the other hand, the 

knowledge leverager completely opens its R&D to take advantage of all options of R&D 

productivity improvement. Knowledge integrator is characterized by using the high number of 

external knowledge and resources through licensing and acquiring, while having a strong in-house 
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R&D expertise. Knowledge translators outsource and collaborate with the externals to manage their 

R&D projects more efficiently, while most of their portfolio is initiated in-house. 

While the authors do not show, which model is better, they do find that the pharmaceutical 

companies that have been more open in past years achieved better results and they suggest for 

companies to open-up and search for the ideas also outside of the company boundaries 

(Schuhmacher, et al., 2013). This notion supports a research of Laursen & Salter (2006), who in 

their study explore the relationship between openness and innovative performance; showing that 

companies implementing more open search strategies are more likely to be more innovative 

(Laursen & Salter, 2006). 

Most recently, Wang et al. (2015) observed the open innovation models used by the pharmaceutical 

companies. He organized them into six categories – traditional pharma-academic partnerships, 

open crowdsourcing, academic centers of excellence, biotech co-creation, pharmaceutical peers 

risk sharing and innovation centers, as well as offered the advantages and disadvantages they offer. 

He suggests that the external models of innovation are inevitable for the pharmaceutical industry 

to flourish in the future. Companies need to learn from their failures from the past and to be able 

to adapt to a new ways of working (Wang, et al., 2015). More detailed descriptions of these open 

innovation modes is provided later in the thesis, when discussing the pharmaceutical industry. 

3.3  Geographical proximity, innovation and knowledge exchange 

Several studies have been conducted discussing the importance of geographic proximity for 

innovative activity (Cantwell & Janne, 1999), technological innovation (Gittelman, 2007) as well 

as for the knowledge exchange (Laursen, et al., 2011). While some components of knowledge can 

be codified and easily transferred, a lot of them are tacit, “sticky” and complex in nature making it 

difficult and costly – in some cases impossible, to share through distance especially in a case of 

external collaboration (Laursen, et al., 2012). Working with externals on joint projects does indeed 

require a knowledge transfer, which in such situations may be complicated if trust and good 

working relationships are not established. Colocation within a close geographical proximity 

promotes personal contact through face-to-face communication, which in turn helps with cognitive 



~ 19 ~ 

 

and social proximity (Gittelman, 2007; Laursen et al., 2011). Furthermore, social interactions 

within a short distance has been associated with positive effects on innovation (Owen-Smith & 

Powell, 2004) and with improved chances of successful commercialization of a product or 

technology (Cantwell & Janne, 1999; Gittelman, 2007; Laursen et al, 2011). 

Knowledge-intensive industries in particular are interesting to observe in this context, as research 

and development belong to their key activities and scientific knowledge is a critical resource. As 

learning has a collective nature, geographical proximity helps facilitate the exchange of this 

knowledge. Therefore, such firms tend to be located close to the research and scientific 

communities near universities, research centers or scientific hubs (Cantwell & Janne, 1999).  

Studies on academia-industry interaction show that both an university and a firm can gain by such 

collaborations (Gittelman, 2007). Jaffe et al. (1993) suggested that knowledge gained from 

academic research has positive impact on corporate research in a context of patenting (Jaffe, et al., 

1993). Their results were further supported with an emphasis of the importance of being located 

within a short distance (Gittelman, 2007), as the knowledge transferred is indeed of a tacit 

character. On the other hand, Laursen et al. (2011) found that companies with high level of 

absorptive capacity may not necessarily prioritize geographical proximity when choosing their 

partner, but rather focus on the level of university’s quality. 

 

 

This literature review focused on introducing the concept and research on open innovation as well 

as its connection to the pharmaceutical industry. In addition, the concept of geographical proximity 

has been introduced and shall be used later in the thesis. As shown above, there are several studies 

showing that this industry has indeed been using several open models of innovation and some 

typologies of pharmaceutical firms based on their openness have been created. Moreover, while 

the presence of open innovation as a part of the firms’ strategies have been established, its 

applicability as a solution to R&D productivity crisis shall be explored later in this thesis. In 

particular, the whole chapter is dedicated to the concept of centers of excellence. 
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4. Pharmaceutical industry 

“… by 2020, collaboration will be a “do or die” requirement  

for pharmaceutical companies…”  

(Swanick, et al., 2009) 

 

This chapter starts with a brief overview of a drug development process and its stages to provide 

a reader with an understanding of the terms used in a thesis. Afterwards, the pharmaceutical 

industry is described and its challenges and trends are outlined. Finally, the concept of open 

innovation is introduced into this context to show how it could address the problems that the 

industry is currently facing.           

4.1  Drug discovery and development process  

 

Figure 1. Drug discovery and development process. (Source: (Schacter, 2006)) 

The process of developing a drug is divided into discovery and development. Discovery includes 

the basic science and research on disease physiology and as showed in Figure 1 above, it includes 

the target and lead identification and validation as well as pre-clinical tests. The development part 

of the process focuses on how the drug candidate affects the human body and thus include the 

clinical tests (Kiriyama, 2011). Each of the stages is briefly explained below, 

1) Target identification and validation.  

In this phase, the gene/protein/sequence is being identified as a potential pathogenic of a 

selected disease. Once that is done, the target validation follows, which consist of defining 
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the interaction between the target and human organism as well as a research whether there 

is any existing IP right to this target. 

 

2) Lead Identification and optimization. 

Once the genetic base of the disease’s evolution is known, the compound with the desired 

effects in treating the given disease needs to be identified as that will form an active 

substance in a potential new drug. 

 

3) Pre-clinical tests. 

This is the study, where the effects of a new drug are tested in animals. To move further 

with a development of a drug, a first approval by drug authorities is necessary. 

 

4) Clinical tests. 

These trials already involves tests on humans and are usually conducted in three phases. 

Phase I consists of tests on a small sample to test the drug’s safety. In Phase II, the drug is 

given to a larger group of people to evaluate the drug’s effectiveness as well as to observe 

common short-term effects as well as risks. Finally, in Phase III the drug is tested on even 

larger group of people to further support its effectiveness. If all three phases are successful 

and the company receives an approval from drug authorities, the drug can be marketed. 

 

5) Post-approval activities. 

This phase includes the manufacturing, logistics and marketing of the product as well as 

post-marketing tests. 

 

4.2  Industry overview 

Pharmaceutical industry focuses on development, production and marketing of products to be used 

as medications. In a little over a decade, the revenues have grown from 390.2 billions of U.S. 
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dollars to incredible 1057.2 billions with the U.S. remaining to be the largest market (44.5% market 

share in 2014) followed by Europe and Japan (European Federation of Pharmaceutical Industries 

and Associations, 2015). 

Despite its growth in revenues, the industry is facing several challenges calling for a change. 

Indeed, the pharmaceutical industry has already started to transform. In 1980s the industry was 

consisting of large companies with a control over the entire process of R&D. During those years, 

the companies fought for gaining the first-mover advantage. By getting the approval and patenting 

their products, they not only ensured several years of stable income for the company, but also got 

ahead of their competitors. 75% of the new molecular entities (NME) filed to be approved came 

from the biggest players (Kiriyama, 2011) and later became the blockbuster drugs making the 

1990s a “golden era” for the industry (Khanna, 2012). However, these developments as well as a 

changing market place brought with them some challenges that the pharmaceutical industry must 

face nowadays.  

 

4.3  Challenges & trends 

“…declining R&D productivity is at the center  

of (the industrys) malaise” 

(Garnier, 2008) 

The next paragraphs shall explore the challenges that the industry is currently facing as well as the 

trends and developments that they may have caused. 

High cost, high failure. 

The cost of drug development has been increasing over the years (Kiriyama, 2011; Schuhmacher 

et al., 2013; Wang et al., 2015) and the current estimate is at 2.6 billion U.S. dollars per drug 

(Matthews, 2015). A continuous growth in R&D spending can be observed in all three biggest 

regions – the U.S., Europe and Japan (See Figure 2).  
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Figure 2. Pharmaceutical R&D expenditure 

in U.S., Europe and Japan. (Source: 

(European Federation of Pharmaceutical 

Industries and Associations, 2015) 

 

 

 

 

 

 

There are several explanations of such an increase. The market is too full of “me too” drugs, which 

are launched within the similar time frame and targeting the same therapy areas. Therefore, for a 

company to remain competitive and keep its market share, companies are forced to differentiate 

new drugs and that is usually possible only through the more comprehensive and costly clinical 

trials (Gassmann & Reepmeyer, 2005). Moreover, despite the companies have been able to 

overcome problems from 1990s in regards to pre-clinical tests, there is currently a huge amount of 

drug candidates whose development is being discontinued in Phase II and III of clinical testing due 

to efficacy problems. This may be one of the reasons, why the industry’s performance is stagnating, 

as more than 50% of the R&D budget goes into this particular development stage (European 

Federation of Pharmaceutical Industries and Associations, 2015). Thus, a lot of money is being 

invested, while the rate of success is relatively low with only 1 out of 1000 compounds being 

approved and marketed as a final product. That may be also because the pharma industry is 

experiencing the process of “stratification” – i.e. the understanding of the genetics as well as 

diseases is more advanced making it possible to target the disease more directly. While the costs 

of the development of one drug remain the same, the target patient group may be much smaller and 

thus results in lower revenue levels (Anderson, 2014b), 
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As a result, many start-ups and small- & medium-sized biotech companies have been established 

since 1990s as their drug development costs in early stage have been lower compared to big pharma 

(Khanna, 2012). Interestingly, while in 1990s these companies remained independent for several 

years, in recent years there have been a consolidation of the industry with big pharma companies 

acquiring these start-ups within the first year of their existence (Kinch & Flath, 2015). 

Patent expiration and diminishing pipelines. 

Once the companies got used to a blockbuster model, they were “forced” to pursue the development 

of the blockbuster drugs. This in turn caused that there have not been many candidates in firms’ 

pipelines. In addition, even if there have been some viable candidates for the approval, the side 

effects of some blockbuster drugs have led to more strict approval policies (Khanna, 2012). For 

example, the approval process of U.S. Food and Drug Administration (FDA) consists of two tiers 

and both Standard and Priority Review can take several months (U.S. Food and Drug 

Administration, 2011). Some research shows that the pipelines of the individual companies grew 

(Kiriyama, 2011), however it did not benefit the industry as a whole mostly due to the fact that out 

of 20-30 new drugs brought to the market are only three or four radical innovations and thus, 

genuinely new products (Anderson, 2014b). Finally, in past 3-4 years the pharmaceutical 

companies have been facing one of the biggest patent expiration collection, which cost the industry 

over 240 billion dollars (Anderson, 2014b). Combining this decline in revenues from patent 

expirations with the fact that there is a lack of truly new and innovative drugs, makes it difficult 

for companies to compensate for their losses (Grabowski & Kyle, 2008). 

As a reaction, the companies have been downsizing on a big scale, cutting the irrelevant functions 

as well as focusing on few core therapeutic areas in an attempt to reduce their R&D costs (Kinch 

& Flath, 2015). However, the benefits that these options provided have only been short-term. 

Globalization and shift in research 

With rising R&D costs, the industry started to explore how they could be reduced. With emerging 

countries becoming stronger and offering the cheaper labor as well as a big talent pool, firms have 

begun to outsource their activities to countries such as India and China to remain competitive 

(European Federation of Pharmaceutical Industries and Associations, 2015). However, based on 
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the statistics this strategy has not yielded the expected results in terms of better R&D productivity 

(Khanna, 2012). 

Socio-economic and political changes 

There have been an increasing pressure on pharmaceutical companies to make their R&D more 

efficient and effective due to the aging population and increase of patients with diseases such as 

diabetes or obesity. Furthermore, this higher pressure is also connected to the patients with unmet 

needs due to their disease being outside of the “main” therapeutic areas generating the most 

revenues. However, investing in specialized therapies is riskier – the costs are remaining at high 

levels, but small niche markets may not necessarily provide a sufficient return on firms’ investment 

(Gassmann & Reepmeyer, 2005). Additionally, the firms are indirectly forced to decrease the prices 

of their products due to the strengthening position of generics in the market place (Kiriyama, 2011). 

 

4.4  R&D productivity crisis and open innovation 

“Innovation with the external world, 

involving different parties, is widely  

believed to be the model of R&D in the future.” 

(Kiriyama, 2011, p. 42) 

There has been an ongoing discussion as to whether one can really talk about R&D productivity 

crisis in pharmaceutical industry. Some researchers claim that the current situation should be 

evaluated based on more extensive study of this phenomenon by observing all of the factors that 

influence industry’s productivity (Gassmann & Reepmeyer, 2005; Cockburn, 2007). Nevertheless, 

despite the fact that some claims may be oversimplified or over-/under-exaggerated, there are 

worrying signals that something is not working the way it should (Pammoli, et al., 2011). The 

number of NME approved has been declining since 1998 (Kiriyama, 2011). Although some argue 

that just counting the new drugs may not necessarily the best indicator of the R&D performance 

(Cockburn, 2007), most agree that there is a ground for real concerns. Apart from the rising R&D 

costs, the return on the investment has dropped to or below the cost of capital (Wang, et al., 2015), 
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the average time of drug development have increased from 9.7 years to 13.9 years within a decade 

(Kiriyama, 2011) and firms seem to continuously search for other ways to improve their 

performance.  

As briefly reviewed in the Literature Review section, the concept of open innovation has been 

spreading throughout the industries and the pharmaceutical industry has not been an exception. 

Few pharmaceutical companies such as GlaxoSmithKline, Pfizer or Eli Lilly have already started 

to implement this “model” of open innovation to their operations and industry reports seem to 

further support that this may be a way to go. PwC in their report on managing the innovation in 

pharma industry conducted a survey asking the pharma executives what approach to innovation is 

most likely to drive the growth with a majority picking the one of open innovation (Arlington & 

Davies, 2014). Moreover, a study conducted by Deloitte found that the innovation based on 

collaboration, networking and asset acquisition continues to grow on importance as well as impact 

with almost 60% of sales coming from acquired science and innovation (Remnant & Lesser, 2014).  

Naturally, adoption of the open innovation brings with it certain challenges. PA Consulting Group 

suggests that there is a need of a radical change in the ways of working and creation of culture of 

external collaboration for a pharmaceutical R&D productivity to improve, and they claim that there 

are typically three key barriers keeping the companies from full adoption. These are “a need to 

undergo a significant cultural change in an organization, a need to recognize and reward the staff 

for value adding behaviors, and a need to align open innovation to the organizational strategy and 

put processes in place to measure the value created” (McIntyre, 2015); and it is apparent that they 

require time and can be costly as well. The lack of these may have a negative impact on the 

company’s performance, when implementing the open innovation into their business operations 

(Khanna, 2012). Moreover, they also identified the key success factors for implementing the open 

innovation emphasizing that such a system can only be developed with a structured approach. This 

argument supports earlier research done by Enkel et al. (2011) and Flynn & Wang (2012).  

However, once these challenges are addressed and overcome, the open innovation models provide 

possible solutions that can help the pharmaceutical industry to tackle the R&D productivity crisis. 
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Apart from traditional modes such as licensing, acquisitions and mergers, there are six other open 

innovation models. Each shall be described below as well as its advantages and disadvantages shall 

be discussed. 

Traditional pharma-academia early discovery collaborations are relatively common for the big 

pharma. The partnerships are evolving around the basic research that helps understand the disease 

biology and thus, make it easier for the scientists to find the right targets (Wang, et al., 2015). These 

relationships are usually simple and focused on a specific task at hand, they also lead to creating 

the synergies, which may reduce the costs of early discovery phase. While this model of open 

innovation provides the benefits for the company and for the industry in general through cost 

reduction and possibility to decrease the development time, the limited communication may 

sometime result in information asymmetry and lead to process to be inefficient. Thus, there is a 

need for a company to be able to manage it properly. 

Recently, the idea of open crowdsourcing has been given a significant interest in the industry. 

While it has started with the Innocentive platform, nowadays several companies including Bayer 

and  AstraZeneca have strived for and actually created the online platforms that allow individuals, 

scientists, small and medium-sized firms to join in on a search for solutions to a problems that 

pharmaceutical companies face. Such platforms allow for a broad and unbiased outreach, where 

the findings that this search brings are beneficial to the company with a low level of investment. 

However, being it a precompetitive innovation model it may not necessarily help with the R&D 

productivity crisis on the industry-level; especially due to the fact that the problem statements are 

usually very limited and focus on a very specific problem to ensure that the company does not 

reveal too much information and thus, risk opportunistic behavior. On the other hand, one could 

argue that if open crowdsourcing leads to long-term mutually beneficial partnerships, it could 

potentially address the issue of high costs and stagnating productivity of pharmaceutical R&D in 

general. 

Biotech co-creation is a model, where pharmaceutical company invests capital funds and/or 

contributes assets to the biotech start-ups (Wang, et al., 2015). Eli Lilly and Sanofi – among others 

have been successful with this open innovation model. While such establishment poses higher risk 
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for and requires long-term investment from the company, it also offers the scientific expertise with 

an influence over the start-up. In addition, the way start-ups are organized provides the company 

with more flexibility and thus, potentially allows for the faster both development time and time-to-

market. Thus, it could be said that in addition to above mentioned benefits, such model addresses 

the R&D crisis in a sense that it could potentially help with the stagnating number of NME. 

However, it is essential to mention that such model is suitable mostly for the big pharma companies 

that can afford such investment and bear the risks coming with it. 

Another open innovation model is pharma peers risk-sharing. As its name suggests, the idea is for 

two or more companies to share risk and costs that the development of clinical candidates entails. 

While it is usually common in a form of public-private partnerships in pre-competitive phase, there 

have been examples of such collaboration within later stage of discovery and even within 

development. For instance the collaboration between Amgen and AstraZeneca on antibodies for 

inflammation (Wang, et al., 2015). This model does not only help with the risk and cost reduction, 

but the expertise and resources sharing may lead to shorter development time and pipeline boost 

for both partners. While such partnerships may be risky due to the potential leakage, they do seem 

as a potential solution to challenges that the industry currently faces. 

Finally, academic centers of excellence and innovation centers are the last two models. Both 

academic centers of excellence and innovation centers could be potential solutions to R&D 

productivity crisis. Through collaboration with others, both risks and costs are being shared; the 

knowledge pool increases, which in turn may lead to more NME in a long run as well as the 

development time and time-to-market may be shortened. These concepts shall be discussed in more 

depth in the next chapter dedicated to this topic. 

 

Pharmaceutical industry has been facing several challenges throughout the recent years and has for 

a long time searched for the ways to tackle these challenges and the R&D crisis. Stagnating 

productivity costs the industry billions of dollars as well as it limits its ability to address the 

patients’ needs. The concept of open innovation has slowly started to find its way as a potential 

solution. 
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A company can choose from several open innovation models. While each of six models offers 

different advantages and disadvantages, the research done so far suggests that collaborating with 

others may be the most beneficial for both the company and the industry. Most of the six models 

offer the benefit of lower costs as well as the access to the greater talent pool, which in turn may 

lead to better innovation performance in form of higher number of NME and shorter development 

time and time-to-market. Thus, open innovation addresses the main challenges that the old R&D 

model entails. While the process of implementing the open innovation can be costly, requires time 

and changes in the corporate culture, strategy and business model, based on the research it may 

indeed be one of strategies of solving the R&D productivity crisis caused by the old R&D model. 
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5. Centers of Excellence  

This chapter is dedicated to the concept of Centers of Excellence (CoE). First, the definition is 

offered together with internal and external factors driving the decisions of the center’s 

establishment. Afterwards discussion of CoE benefits and challenges based on literature review 

follows.             

5.1  Definition and reasons behind their formation 

Multinational Corporations (MNCs) have used the concept of centers of excellence (CoE) for some 

time as a mechanism to build on their internal expertise and competences in order to acquire or 

maintain their competitive advantage (Frost, et al., 2002). Frost et al. (2002) define the center of 

excellence as: 

“…an organizational unit that embodies a set of capabilities that has been 

explicitly recognized by the firm as an important source of value creation, with 

the intention that these capabilities be leveraged by and/or disseminated to other 

parts of the firm.” (Frost, et al., 2002, p. 1000), 

suggesting that centers of excellence are firm’s subsidiaries that possess superior – both tangible 

and intangible – competencies that are beneficial for the entire company.  

Various internal and external factors typically influence the formation of CoE in different countries. 

Although, it is essential to mention that the centers of excellence are not usually newly established 

units. Rather the already existing subsidiaries are “appointed” to become the centers of excellence 

by a parent company (Frost, et al., 2002). There is evidence from different studies that the firm’s 

sub-units assimilate the knowledge from their local environment (Florida & Kenny, 1994). Thus, 

the external factors are connected to the opportunities for learning that the location offers such as 

the connection to different actors and resources such as scientists, researchers, universities and 

research centers, that the country offers (Frost, et al., 2002). Moreover, the linkages to different 

competences within the firm boundaries is considered to an equally important (internal) factor 

(Powell, et al., 1996) followed by the parent company’s ability and willingness to provide the 

financial support in a form of initial investment (Frost, et al., 2002). 
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When looking at the center of excellence in a context of open innovation, Wang et al. (2015) 

defined two different types of such centers depending on the partners the company chooses to 

collaborate with. As the AstraZeneca’s centers of excellence cannot be categorized into one or the 

other, both types are described followed by the discussion of advantages and disadvantages they 

offer.  

Academic centers of excellence are usually present in a form of agreements with one or more 

universities. Scientists from the pharmaceutical company are usually co-localized to the close 

proximity to the academic institution to facilitate the collaboration. Compared to academic centers 

of excellence, innovation centers go beyond the academia partnerships towards the regional hub 

creation to facilitate the collaborations with not only universities, but also research centers and 

biotech start-ups. Such centers are usually autonomous in order to shorten the decision-making 

process as well as give space for more flexibility. 

5.2  Advantages and Disadvantages 

Establishing a center of excellence provides a company with several benefits. Firstly, being in a 

close proximity to universities and research centers provides a firm with an expertise that it may 

internally lack (Gittelman, 2007) – in a form of direct assistance, advice or ideas. This expertise 

can then in turn be transferred into company’s innovation processes. By knowledge exchanges and 

synergies creation, the time of development and the resources required may be reduced as well as  

the number of opportunities for commercialization may increase (Wang, et al., 2015). Furthermore, 

as already mentioned in the literature review, a firm gains an access to the scientists the tacit 

knowledge that may be best acquired through face-to-face interaction (Tijssen, 2012).  

Additionally, a company gets an opportunity to tap into the broad knowledge pool of the local 

research community with a given university being an entry point (Laursen, et al., 2011). In such a 

case, trust may be easier to gain and relationships easier to build creating a good foundation for 

collaborations.  

Finally, by creation of center of excellence the degree of complexity decreases, as managing cross-

border activities is usually more complex (Gassmann & Reepmeyer, 2005). This may in the long 
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run result in faster decision-making and lower costs, as well as in a boost of the scientists’ creativity 

through giving them more freedom (Garnier, 2008). 

On the other hand, the alignment problems between scientists and internal research may occur. 

Such a problem can however be tackled through a structured approach in a form of strategy 

creation, development of proper organizational culture as well as establishment of right tools, 

techniques and partnering methods (McIntyre, 2015). Additionally, by being located in a close 

proximity it is easier to establish common ground, align incentives and interests, and set clear 

expectations (Laursen, et al., 2011), as a personal contact can help foster a shared cognition among 

colleagues (Gittelman, 2007). 

Furthermore, establishing and sustaining a center of excellence is costly in terms of resources and 

managerial time. Such a decision requires a substantial investment from a company – a firm does 

not invest only into purchases of equipment, but also into a colocation of a personnel. Although 

the complexity of internal R&D is being reduced, another complexity arises – the one with 

managing the relationships with external partners in particular (Gassmann & Reepmeyer, 2005). 

However, a firm may gain a competitive advantage through access to knowledge networks, 

expertise of scientists as well as new technologies. In addition, through synergy creation the 

effectiveness of firm’s productivity may improve leading to decreased time-to-market and lower 

costs in the long-term. 

5.3  Sub-conclusion  

This chapter has been dedicated to a discussion about the centers of excellence. While rather 

theoretical in nature, the advantages and disadvantages of CoE have been offered. Although there 

are some concerns when talking about this concept, most of the challenges may be overcome. 

Nevertheless, the establishment of centers of excellence is still relatively costly and requires time 

and additional resources, and may not be the best option for all the companies. However, if a 

company is willing to bear initial investments, it may gain a lot in the long run in a form of 

decreased time-to-market, shorter product development time, reduced costs and an access to a 

knowledge pool increasing their chances for commercialization. 
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6. AstraZeneca 
This chapter is dedicated to introducing AstraZeneca as a case company. First, a brief description 

of the company is provided followed by its partnering strategy. Open innovation initiatives together 

with defining what type of innovator AstraZeneca is helps to better understand how the company 

operates.             

6.1  About AstraZeneca 

AstraZeneca is a global biopharmaceutical company operating since 1999 after the merger of 

Swedish Astra AB and English Zeneca Group PLC (Anderson, 2014). It is one of the largest 

biopharmaceutical companies in the world (Statista, 2015) and one of a few companies spanning 

the entire life-cycle of medicine (AstraZeneca, 2015a). Employing over 57 000 and with its 

operations in more than 100 countries, AstraZeneca focuses on three main areas of healthcare: 

Cardiovascular and Metabolic disease (CVMD); Oncology; and Respiratory, Inflammation and 

Autoimmunity (RIA). In addition, they are also active in Infection, Neuroscience and 

Gastrointestinal (ING) disease areas. 

AstraZeneca has – as many big pharma companies – been suffering from stagnating R&D 

productivity and patent expiration. The sales have been gradually decreasing and the costs have 

been increasing, while there was not much in a pipeline (AstraZeneca, 2015a). Therefore, the 

company started with the restructuring programs already in 2007 through downsizing. Between 

2007 and 2009, they cut 12 600 jobs, and between 2010 and 2012 they laid-off another 9000 

employees. The reasoning behind was not only due to the worsening performance, but also due to 

the changing external environment – especially the externalization of R&D, when a firm does not 

necessarily employ people directly (Gallagher, 2012). In 2012, its sales further fell by 15% due to 

the loss of patent protection of medicines such as Seroquel and Arimidex and it was predicted that 

it will experience further 80% decrease in their revenues by 2016 with more expirations of its top-

selling drugs to come (Robinson, 2012). Further decrease in revenues forced the management to 

assess its strategy and a third round of restructuring program has been announced in February 2012 

and it was elaborated on in March 2013 (AstraZeneca, 2015c).  
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Company has undergone significant changes in strategy in 2013 as a reaction to changing external 

environment and three strategic priorities have been set – To achieve scientific leadership, To 

return to growth, and To be a great place to work.  

To achieve scientific leadership, the focus of AstraZeneca changed from six to three core 

therapeutic areas to ensure both high quality and full dedication to growth through innovation and 

distinctive science to re-build the R&D engine. They changed the organizational structure by 

creating two autonomous biotech units MedImmune and Innovative Medicines and Early 

Discovery (IMED) to improve the innovation process. With its 9000 employees, the R&D is 

structured using a “biotech operating model” with two units focusing on discovery research and 

early-stage development and one unit focusing on late-stage development. They also founded a 

clinical development group to support the process of clinical trials. Additionally, they decided to 

establish three R&D centers of excellence in a close proximity to universities and biotech sectors: 

- in Gaithersburg, U.S. close to National Institute of Health and Johns Hopkins University 

- in Cambridge, UK close to University of Cambridge and bioscience community 

- in Mölndal, Sweden close to Karolinska Institutet and Medicon Valley. 

By creation of this centers and co-locating the scientists, they aimed to improve the collaboration, 

tap into a knowledge pool, reduce complexity and also lower the cost (AstraZeneca, 2015b). 

Working harder on further developing AstraZeneca’s commercial expertise within key disease 

franchises and high potential marketplaces is the way to ensure company’s return to growth. 

Finally, AstraZeneca aims to retain and attract the best people through building “…science-led and 

patient-focused, agile and high-performing…” (AstraZeneca, 2015b) culture, while creating a 

collaborative work environment. 

6.2  Partnering strategy 

While having the capabilities and expertise throughout the entire drug-life cycle, they at 

AstraZeneca admit that they are aware of the fact that innovation cannot happen in isolation 

anymore (AstraZeneca, 2015b). Through collaborating with different stakeholders from academia 

to governments, to industry, to scientific organizations they aim for scientific excellence as well as 
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for swifter delivery of medicines addressing the unmet patients’ needs. 

These collaborations take different forms from research collaborations, 

to peer collaborations, to in-licensing and acquisitions, to 

externalizations. At AstraZeneca, they believe that by using such an 

integrated approach it enables them to add maximum value to their 

partnerships. There are two types of partnering strategies – early-stage, 

and mid to late-stage and commercial (AstraZeneca, 2015d). 

The early-stage partnerships focus on sourcing opportunities up to the 

Phase I of clinical trials that with the company’s therapy area portfolio 

and innovative capabilities. The mid to late-stage and commercial 

partnerships are based on small molecules and biologics opportunities 

that are at Phase II and beyond. To ensure the alignment with the 

organizational strategy, the Global Product and Portfolio Strategy group 

has been created to provide the clear direction throughout the entire 

process and The Business Development Operations team, who works 

directly with AstraZeneca’s partners (Ibid), supports it. 

To ensure the relevancy of the partnership as well as to ensure the 

partnership shall bring value to both parties, the well-thought partnering 

process is followed (Figure 3) and it consists of four sequential gates 

from initial evaluation to signing the contract (AstraZeneca, 2015e). 

They aim to be open and transparent throughout the whole process and 

share the scientific and commercial insights at each stage.  

All the potential projects – both internal and external – are assessed 

against the 5 R’s evaluation 

criteria to secure that only the 

most attractive opportunities are 

 

Figure 3. Partnering process of 

AstraZeneca (Source: AstraZeneca 

2015e) 
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taken forward. These criteria consist of Right target, Right tissue/exposure, Right safety, Right 

patients and Right Commercial. 

Moreover, AstraZeneca is always looking for long-term partnerships in form of alliances, as they 

believe that the best and most efficient partnerships are based on mutual trust, transparency and 

understanding. That is also a reason why a dedicated professional is assigned to each potential 

partner early in the evaluation process to gain the overall understanding of their strategic, 

operational and cultural processes (Ibid). 

 

6.3  Open Innovation initiatives 

“An open research environment, in which 

scientists freely exchange knowledge 

and ideas and collaborate, is key to driving 

sustainable scientific innovation.” 

(AstraZeneca, 2015c, p. 54) 

 

Over the years, the concept of open innovation has become a “way of life” at AstraZeneca 

(AstraZeneca, 2015f). They believe that by sharing new ideas outside of company’s boundaries 

leads to faster transformation of ideas into the innovative medicines (AstraZeneca, 2015b). In 

addition, they see the benefit of risk reduction as well as the use of scarce resources in a more 

effective way. In 2014, AstraZeneca strengthened as well as started new partnerships with leading 

organizations including the UK Medical Research Council, the US National Institute of Health, the 

Gustave Roussy Comprehensive Cancer Center in France among others (AstraZeneca, 2015f). 

Furthermore, in 2014 OpenInnovation – an online platform – has been launched. While 

AstraZeneca has an extensive expertise within the entire drug-life cycle process, they admit that 

most biomedical innovations happen outside of the company’s boundaries. The creation of this 
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platform is aimed to support and make the process of identifying and establishing partnerships 

easier (AstraZeneca, 2014). 

 

Figure 4. Overview of the options available at OpenInnovation platform (Source: (AstraZeneca, 2014b)) 

As Figure 4 shows, there are several options available at the OpenInnovation platform for an 

external party to get involved. While accessing the Clinical Compound Bank including the 

“patients-ready” compounds offers the externals an opportunity to partner up and do the novel 

clinical and translational research to address the diseases with the unsatisfied medical need with 

AstraZeneca’s funding; the Pharmacology toolbox invites the externals to design and execute the 

pre-clinical research to support the new discovery and development of new therapies. Target 

Innovation is form of in-licensing, where the academia and organization are invited to send the 

target proposal to AstraZeneca with an aim to accelerate the target validation process. New 

Molecule Profiling is a form of pre-competitive collaboration, where AstraZeneca screens the 

novel compounds in relevant disease biology assays to test the compounds’ viability. Finally, R&D 

Challenges option functions in a partnership with InnoCentive, where the AstraZeneca’s issues and 

challenges are crowd-sourced.  

Flynn & Wang (2012) claim that a company is in the final stage of “journey” towards open 

innovation, when their business model is more open and adaptive and invites their customers and 

partners to be a part of their innovation activities. In such collaborations, the risks are being shared 

and such companies can shape the entire markets. AstraZeneca seems to fit this description well. 

Not only it is one of the largest pharmaceutical companies forming the markets within its therapy 

areas, it also seems appropriate to say that the AstraZeneca has over the years made an open 
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innovation concept an integral part of their business model. It is not only a statement on their 

website or in their annual reports, but it is clearly integrated in their strategic priorities and 

showcased by the high amount of collaboration, establishment of centers of excellence as well as 

by the creation of OpenInnovation platform.  

As suggested in the literature review, some open innovation typologies have been created to better 

understand the way companies implement this concept as well as to see how they manage it. 

According to Shuhmacher et al. (2013) typology, AstraZeneca has been described as Knowledge 

integrator due to its high number of externally acquired projects, while mostly relying on in-house 

expertise in R&D management as well as internal resources and know-how. Whereas this 

categorization still holds, one could argue that it has moved a bit closer to the Knowledge leverage, 

which has the R&D organization completely open to leverage all options of R&D productivity 

improvement; since as suggested above - AstraZeneca has become more open and started to rely 

more on externals in regards to R&D, which can be seen in the increasing numbers of partnerships 

in all phases of drug discovery and development. However, due to its size and market position, it 

is unlikely that AstraZeneca will fully convert into this type of innovator. 
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7. Patent application analysis & Centers of excellence 
This chapter is dedicated to the analysis of patent applications of AstraZeneca. First, the findings 

of the analysis are presented followed by their discussion. In particular, the changes in the portfolio 

of patent applications are detected and elaborated on as well as their connection to the 

establishment of centers of excellence is discussed.        

Analysis of patent applications has been conducted as explained in the Methodology chapter. The 

main findings are summarized in the tables below followed by their discussion. 

 

 AstraZeneca CAT MedImmune Ardea 

Biosciences 

Amylin 

Pharm. 

Omthera 

Pharm. 

Entasis Total 

PCT 

2000 225 - - - - - - 225 

2001 193 - - - - - - 193 

2002 249 - - - - - - 249 

2003 209 - - - - - - 209 

2004 268 - - - - - - 268 

2005 217 - - - - - - 217 

2006 302 3 - - - - - 305 

2007 270 2 14 - - - - 286 

2008 254 - 28 - - - - 282 

2009 151 - 22 - - - - 173 

2010 82 - 15 - - - - 97 

2011 53 - 21 - - - - 74 

2012 24 - 19 2 5 - - 50 

2013 16 - 28 1 1 - - 46 

2014 12 - 42 - - - - 58 

2015 18 - 46 - - 2 2 68 

Table 1. The number of patent applications of AstraZeneca (2000-2015) 
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Table 1 summarizes the number of patent applications of AstraZeneca and its subsidiaries between 

2000 and 2015. Only the subsidiaries that applied for patents within this time frame are included. 

These are:  

AstraZeneca and subsidiaries bearing the same name, Cambridge Antibody Technology (CAT), 

MedImmune, Ardea BioSciences, Amylin Pharmaceuticals, Omthera Pharmaceuticals and Entasis 

Therapeutics. 

As Table 1 shows, the number of patent applications has been changing over the years. Since the 

creation of AstraZeneca until 2008, there have been a relatively stable number of around 248 

applications per year in average with only 2 larger deviations – in 2001 and in 2006. However, 

these do not seem to be particularly significant. In particular, year 2006 has been marked as a year 

with exceptionally high number of patent applications (Cockburn, 2007). A slight decrease is 

already visible since 2006, as already mentioned such a case may be just a natural “adjustment” to 

normal figures prior to 2006 high. Nevertheless, such a decreasing trend in the number of 

applications goes in line with the empirical evidence on AstraZeneca and may be one of the reasons 

behind the company’s restructuring, as explained in the previous chapter. Furthermore, it may serve 

as another proof of pharmaceutical R&D becoming more complex as well as of diminishing drug 

pipelines. On the other hand, these years and the lower productivity could be to some extent 

influenced and explained by the global financial crisis, as an economic situation also has an impact 

on company’s productivity (Gassmann & Reepmeyer, 2005; Cockburn, 2007; Grabowski & Kyle, 

2008).  

In 2013, AstraZeneca hit its lowest point when it comes to number of patent applications. Years 

2014 and 2015 show a slightly positive trend, however it may be difficult to assess whether such 

trend will prevail for the upcoming years with only the data from 2 years being available. 2013 has 

been a year of a lot of changes within the AstraZeneca including focusing on three main therapy 

areas, implementation of new strategy as well as establishment of centers of excellence. In 2014, 

the co-location to Mölndal was completed, co-location to Gaithersburg have been almost finalized, 

while co-location to Cambridge has been still in the process (finalized in 2015). Thus, one could 

assume that such a positive change could be to some extent the result of these actions. Moreover, 

the number of projects in a pipeline has also been increasing – from 83 in 2012 to 133 in 2014, 
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which (AstraZeneca, 2015c), which could serve as further evidence in favor of centers of 

excellence. In addition, AstraZeneca has acquired several small biotech companies since 2007 to 

strengthen their market position (AstraZeneca, 2015f) as well as to improve their productivity. In 

particular, there have been 5 acquisitions in 2012-2013 and these may have led to a better 

performance in terms of patent applications. Such a strategy is typical for a pharmaceutical 

company and goes in line with Grabowski & Kyle’s (2008) research on motivations behind mergers 

and acquisitions in pharmaceutical companies.  

Table 2. The most frequently used IPC codes in patent applications 2000-2010 

Year IPC (three top categories) 

A61K  biological preparations for medical, dental or toilet purposes (devices or 

methods adapted for bringing pharm. products into physical or administering form 

A61M  devices for introducing media into or onto the body 

A61P  specific therapeutic activity of compounds or medical preparations 

BO1  physical or chemical processes or apparatus 

C07 (A, B, C…)  organic chemistry – compounds and their preparation (WIPO, 

2016) 

2000 C07D, A61K, C07K 

2001 C07D, A61K, C07K 

2002 C07D, A61K, BO1F 

2003 C07D, A61K, C07K 

2004 C07D, A61K, C07K 

2005 C07D, A61K, A61P 

2006 A61K, C07D, A61P 

2007 C07D, A61K, C07P 

2008 A61K, C07D, A61P 

2009 A61K, C07D, A61P 

2010 A61K, C07D, C07K 

2011 A61K, C07D, A61M 

2012 A61K, C07D, C07K 
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2013 A61K, CO7D, CO7K 

2014 A61K, CO7K, C07D 

2015 A61K, CO7K, C07D 

Table 2 shows the findings of the analysis focused on the nature of AstraZeneca’s R&D in terms 

of IPC codes. In particular the three most frequently used categorizations have been included to 

observe any changes in the patent portfolio in terms of type of research conducted. 

Findings in the table 2 provide an overview of how the research scope of AstraZeneca changed 

over the years. In particular, while the focus in the first years until 2006 has been on chemical 

compounds and their preparation, the years that followed suggest a switch towards biological 

preparations. These results support the observations from the several academic articles on this topic 

(Cockburn, 2007; Grabowski & Kyle, 2008; Khanna, 2012). However, despite this switch – the 

organic chemistry and chemical compounds in particular, are still in the top three most frequently 

used categorizations. 

Table 3 provides an overview of collaborations on patent applications (including both within and 

outside of a firm), number of external collaborations as defined in the Methodology section as well 

as the number of patent applications coming from the area of current CoE– Cambridge, 

Gaithersburg and Mölndal.  

Looking at the Table 3 data, one can see a growth in the number of projects that have been worked 

on in collaboration either with the scientists from other locations within the company or with 

external inventors between 2000 and 2007. While this number decreases during the years after 

2007, it is most likely not caused by the lower rate of collaboration, but rather it may be connected 

to the overall lower firm’s productivity. However, if one looks at the percentage that collaborations 

represent in regards to total number of applications, it is clear that the collaboration within and 

outside of the firm’s boundaries is an important part of AstraZeneca’s activities. In particular, the 

most recent three years have been characterized with increased rate of collaborations generating 

50% (or more) of all patent applications. 
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 Total PCT No. of 

collaborations 

No. of external 

collaborations 

PCT near CoE 

locations 

2000 225 20 (8%) 11 (5%) 10 (4%) 

2001 193 27 (14%) 16 (8%) 11 (5%) 

2002 249 64 (26%) 39 (17%) 37 (15%) 

2003 209 61 (29%) 37 (17%) 24 (11%) 

2004 268 82 (31%) 43 (16%) 31 (12%) 

2005 217 76 (35%) 51 (23%) 36 (17%) 

2006 305 147 (48%) 86 (28%) 48 (16%) 

2007 286 118 (41%) 81 (28%) 44 (15%) 

2008 282 121 (43%) 86 (30%) 83 (29%) 

2009 173 63 (36%) 59 (34%) 52 (30%) 

2010 97 42 (43%) 39 (30%) 37 (38%) 

2011 74 39 (53%) 25 (34%)  30 (41%) 

2012 50 20 (40%) 12 (24%) 22 (44%) 

2013 46 23 (50%) 22 (48%) 20 (43%) 

2014 58 34 (59%) 26 (45%) 34 (59%) 

2015 68 36 (53%) 22 (32%) 56 (82%) 

Table 3. Data on collaboration 2000-2015 

Turning to the number of collaboration with externals, it is also more reasonable to observe the 

percentages rather than the actual numbers of applications. In the beginning (2000), the amount of 

external collaborations was relatively low. However, this is not surprising when taking into account 

the nature of pharmaceutical industry. The percentage of inventions co-created with externals has 

been slowly increasing over time suggesting that AstraZeneca has indeed been becoming more 

open when conducting the research. In addition, as suggested in the literature one of the benefits 

of centers of excellence is the one of being in a close proximity to scientists, which in turn favors 

the knowledge transfer. In particular, being located within a short distance of universities increases 

the chances of commercialization of the product as well as it has positive effect on corporate 
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patenting. Indeed, this analysis may serve as a support of these claims especially in the first two 

years (2013-2014) of the CoE existence. However, there is a slight decrease in external 

collaborations from 2014-2015. There may be several reasons behind such development and 

through observing this particular phenomenon in the future with a larger sample of years may yield 

more accurate interpretations. 

Finally, table 3 shows the numbers of patent applications that represent products fully created or 

co-created near the locations of three centers of excellence. While their establishment has not 

happened until mid-2013, it may be interesting to observe what number of inventions have been 

coming from those areas prior to their creation. Until 2006 the most of patent applications have 

come from the area of Mölndal and there has been a slight increasing trend. After acquisition of 

CAT, based in Cambridge, in 2006 and MedImmune, based in Gaithersburg, in 2007 the number 

of applications from these respective areas have increased. Such a finding may suggest that the 

reason for establishing centers of excellence in these locations has been a tactical move to promote 

even further collaborations and thus, lead to higher productivity. Additionally, this argument would 

be in line with the literature on formation of centers of excellence – particularly, that a subsidiary 

is chosen to become a center of excellence if a parent company believes that it possesses a valuable 

set of competences and thus, increases the chances of competitive advantage for the entire company 

(Frost, et al., 2002). Indeed, one can notice that the increase of the contributions coming from these 

areas are relatively significant since 2013 until 2015 when comparing the findings from previous 

years. 

7.1  Discussion and Sub-conclusion 

This chapter has been dedicated to the analysis of AstraZeneca’s patent portfolio – patent 

applications in particular, to be able to observe any changes and trends throughout the years as well 

as to find any connection to the establishment of centers of excellence. 

First, this analysis provides a general insights into the state of AstraZeneca’s R&D and their 

inventive activity throughout the years. In particular, some evidence is provided further supporting 

the previous research suggesting the existence of R&D productivity crisis and the problem of 

diminishing drug pipelines – at least within the setting of this particular company. Moreover, by 
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observing the changes in IPC categorization, the shift of focus from chemical compounds towards 

biological preparations is detected making AstraZeneca an example that supports the general 

observations from industry-wide studies. In addition, through observing the number of co-authored 

applications with external parties, this analysis supports the AstraZeneca’s claims of becoming 

more open and increasingly search for the knowledge outside of the firm’s boundaries over the 

years. 

As a respond to changing environment, to challenges present within the pharmaceutical industry 

as well as worsening performance, AstraZeneca has set the new strategic direction in 2013 with a 

focus on achieving scientific leadership and return to growth. As a part of such change, three 

centers of excellence have been established within a close proximity to science hubs. Based on the 

research, the motivations for this move are in line with the argumentation found in the literature – 

namely to decrease the cost, to boost the pipeline through tapping into a broader talent pool as well 

as to reduce the development time by decreasing the complexity of the innovation process by 

making it more flexible, independent and lean in structure. While it has not been long since 

AstraZeneca undergone this change, there are some indicators showing that there are potentially 

some positive effects of such arrangement. There has been a positive trend in the number of filed 

patent applications since 2013 as suggested by the findings from the analysis as well as in the 

number of NMEs. In particular, the results has shown that a significant percentage of patent 

applications come from the locations of these three centers and thus, further strengthen the 

argument of positive effects of choosing this type of open innovation mode. 
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8. Discussion and conclusion 

This final chapter of the thesis summarizes and discusses the findings of the analysis and thus 

provides the answer to the main research question. In addition, suggestions for future research are 

made.              

The main goal of this study was to explore how the establishment of centers of excellence could 

serve as a potential solution to a pharmaceutical R&D crisis with a focus on AstraZeneca. To be 

able to provide an informed answer, two sub-questions have been addressed. 

First, the thesis provided the review of the relevant literature as well as a brief description of the 

pharmaceutical industry and the open innovation in this context was observed. Then the concept 

of centers of excellence was defined and their advantages and disadvantages were explored. 

Afterwards, the focus was moved to AstraZeneca in particular describing the company, their 

operations, strategies as well as open innovation initiatives to better understand what the firm has 

gone through. Furthermore, the analysis of AstraZeneca’s patent portfolio, patent applications in 

particular, was conducted within the 15-year time frame to observe any trends and changes they 

may have reflected. This was done to better understand the AstraZeneca’s R&D – more 

specifically, its productivity. Additionally, this analysis provided inputs into the AstraZeneca’s 

motives of establishing the centers of excellence.  All of these steps were necessary to provide the 

pieces of information needed for the answer to the main research question: 

How could establishing the centers of excellence be used as a potential 

solution to the R&D crisis in the pharmaceutical industry with a particular 

focus on AstraZeneca?  

Throughout the recent years, the pharmaceutical industry has indeed faced several challenges. In 

particular, the old R&D model – blockbuster model – turned out to be not sustainable anymore 

leading to the productivity crisis. The cost of drug discovery and development has been increasing, 

the R&D activities have become ineffective with firms’ pipelines becoming thinner generating 

smaller number of new drug candidates; and the patents of the top-selling drugs started to expire. 

All of these have forced the companies to search for solutions that would help them overcome these 
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problems. Open innovation models have slowly started to find their place in the companies’ 

strategies and business models, as they brought with them loads of benefits such as cost and/or 

time reduction. Despite the fact that it may be costly and it may take time to fully implement it, the 

advantages usually outweigh the initial investments. 

In particular, centers of excellence is an interesting concept. Co-locating the scientists near the 

academic institutions and scientific hubs provides the company with a broader talent and 

knowledge pool, which in turn may lead to better innovative performance. Such centers are usually 

autonomous providing more flexibility and independence as well as shorter decision-making 

process potentially leading to shorter development time and shorter time-to-market. In addition, it 

reduces complexity that is usually present when managing the R&D activities cross-border. It also 

helps with knowledge sharing – especially when it comes to tacit knowledge, which is best acquired 

through face-to-face interaction. 

AstraZeneca decided to proceed with the establishment of centers of excellence due to its 

worsening performance, which was result of the changing external environment. While it may be 

difficult to measure to what extent was this decision beneficial for the company, there are already 

some signs suggesting that it could serve as a potential solution to R&D productivity crisis – which 

has been described as the increasing R&D costs and diminishing drug pipelines. Since the centers’ 

establishment, the project pipeline of AstraZeneca has been strengthening compared to the years 

before. Except for a growth in a number of NMEs, there has been an increasing trend in the number 

of filed patent applications. Moreover, the analysis has shown that the applications coming from 

the area of these three CoE account for a significant portion of the company’s portfolio. Thus, one 

could assume that these findings may be in a support of the benefits that this open innovation mode 

entails – in particular the advantage of geographic proximity, which promotes social interactions 

making it easier to exchange the knowledge that is tacit and socially embedded. The results of the 

analysis could be interpreted in a way that despite the short time span since the creation of CoE, 

this particular open innovation mode could serve as a potential solution to a productivity crisis – 

through addressing the problem of stagnating productivity combined with diminishing drug 

pieplines.  
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On the other hand, there have been concerns that a company establishing the centers of excellence 

may face the lack of alignment between scientists and internal research. While such development 

may cause trouble for the company in terms of costs, longer development time and/or deviation 

from the strategy in the short-term, it can be tackled through proper management processes as well 

as tools and partnering methods. Additionally, the research on geographic proximity suggests that 

these challenges can be overcome through face-to-face communication, which centers of 

excellence give a space for.  

Nevertheless, while centers of excellence provide a company with several benefits in the long run, 

which usually outweigh their disadvantages, AstraZeneca is one of the largest pharmaceutical 

companies in the world and possesses necessary resources that could have been invested into the 

CoE creation. However, this thesis did not aim to generalize the findings. Rather the situation of a 

particular firm has been observed and described and from there, the assumptions and 

generalizations could be made to similar cases. However, any theory must be tested through 

replication and thus, if study is successfully replicated using similar cases, some generalizations 

could be made. 

Furthermore, little time has passed to be able to fully understand the impact of this decision on the 

company and its operations. In addition, more information would be needed to evaluate the extent 

to which centers of excellence reduced the cost and time-to-market for AstraZeneca. Therefore, 

researching the implications of establishment of centers of excellence on AstraZeneca’s 

performance over time may shed more light on how efficient this solution is. Additionally, this 

study focuses on one company in particular, while it could be interesting to conduct an industry-

wide study to better understand this construct and its impact on the pharmaceutical R&D crisis in 

general. 
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