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ABSTRACT 

The road to breakthrough innovation is complicated, lengthy, costly, and risky to 

shareholders. This research examines the literature for breakthrough innovation across 

several industries and disciplines to provide a holistic definition of breakthrough 

innovation for the biopharmaceutical industry in order to best explore the relationship 

between breakthrough innovation, knowledge sharing, strategic network alliances, and 

shareholder value. The study design uses multiple-case studies: a small pilot case study, a 

second in-depth case study, and a third case study that examines the challenges of 

breakthrough innovation from senior executives perceptive.  

Our findings provide three new insights of breakthrough innovation. First, we 

formulate a new model of breakthrough innovation utilizing strategic network alliances 

centered on small companies focused on the early phases of development, while larger 

firms leverage their global commercial infrastructures. Interwoven in the new strategic 

alliance network are venture capital firms, academia, and government. The second finding 

is that industry executives prefer the approach of knowledge sharing within a formal 

strategic network alliance due to the confidential framework of the relationship. The third 

finding is that incremental innovation is a necessary building block toward breakthrough 

innovation. The relationship of strategic network alliances and knowledge sharing to 

breakthrough innovation in the biopharmaceutical industry are critical. Finally, a review of 

breakthrough innovation factors having the most significant positive impact on maximizing 

shareholder value in the biopharmaceutical industry. 

Key Words: Breakthrough Innovation, Knowledge Sharing, Strategic Network Alliance, 

Shareholder Value, Strategy, Capabilities, Risk, Complexity, and Innovation  
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CHAPTER 1 - INTRODUCTION 

It is an extraordinary time in the biopharmaceutical industry as technological 

change and industry disruption seems to be accelerating, driven by advances in cancer 

treatments and the use of genomics to improve our understanding of various diseases. 

Because the biopharmaceutical industry is knowledge-based, it is increasingly dependent 

on strategic alliances to drive new scientific findings. Although innovation is a complicated 

business issue, the best way for biopharmaceutical companies to operate is to create an 

innovative and collaborative set of global strategic alliances partnerships that share 

knowledge across the entire value chain. The need for the industry to increase the pipeline 

of scientific breakthroughs, reduce the cost of development, shorten the time to get new 

products into the marketplace, and maximize breakthrough innovation value are critical 

business drivers. 

This dissertation research focuses on the construct of breakthrough innovation and 

examines the impact on shareholder value and the relationship with strategic network 

alliances and knowledge sharing in the biopharmaceutical industry. In the 

biopharmaceutical industry, breakthrough innovation is a combination of high science and 

commercial success that leads to billions in revenue generation. Research and development 

(R&D) is the fuel that drives breakthrough innovation and is the ultimate source of the 

economic value it creates. The industry is still transitioning from an era of highly successful 

breakthrough innovations, which mostly have gone generic by patent life expiring, to a 

new era of highly specialized and outcome driven medicines that affect patient’s lives. 

However, is the industry thriving again with breakthrough innovation? Are 

biopharmaceutical shareholders experiencing higher valuations because of these new 
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breakthrough innovations? This dissertation research seeks to examine these issues by the 

answering the following research questions of; how vital are of strategic network alliances 

and knowledge sharing to breakthrough innovation in the biopharmaceutical industry? 

What breakthrough innovation factors have the most significant positive impact on 

maximizing shareholder value in the biopharmaceutical industry? 

From an overall business perspective, breakthrough innovation is a critical business 

strategy for management practitioners, but from an academic viewpoint, there is the lack 

of alignment over terms and definitions. Scholars have a hard time finding a standard 

definition of innovation itself, let alone breakthrough innovation. Some scholars believe 

that they have begun to understand the process of developing innovation and it does not 

matter what they call them; innovations smell as sweet by any other name (Garcia & 

Calantone, 2002). Breakthrough innovation as a business construct in the academic 

literature has many interrelated meanings. Most importantly, breakthrough innovation does 

not have an academically accepted single definition. Part of the difficulty arises because 

we lack an agreed-upon definition of innovation, let alone a definition of breakthrough 

innovation. Despite this, academic researchers and business practitioners agree that 

breakthrough innovation is critical to a company's long-term growth (Christensen & 

Raynor, 2003). One objective of this research is to review all the related breakthrough 

innovation terms and advance a standard definition of breakthrough innovation for the 

biopharmaceutical industry. 

The central part of breakthrough innovation involves searching through, probing 

and re-probing technological as well as market opportunities (Teece, 1996). Despite the 

use of many innovation terms that are related to breakthrough innovation, such as radical, 
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discontinuous, architectural, disruptive and evolutionary innovations, they are all used to 

describe both technical and commercial success. The challenge, then, is not just creating 

value from innovation, but capturing that value as well (Pisano & Teece, 2007). Knowledge 

and strategic networks are critical drivers in the innovation process, and the highest value 

comes the ability to translate this value into a competitive advantage. It is the knowledge 

flows a biopharmaceutical firm that contributes to superior performance (Decarolis & 

Deeds, 1999), and are ultimately represented in a company's shareholder value. 

Breakthrough innovations, though difficult to create, are critical to long-term competitive 

advantage (Dunlap-Hinkler, Kotabe & Mudambi, 2010). 

This research will explore the relationships between breakthrough innovation, 

knowledge sharing, and strategic network alliances; and the factors that affect shareholder 

value. The relationships between firms are increasingly important units of analysis for 

explaining super-normal profit return (Dyer & Singh, 1998). Internal technological 

strength on its own fails to overcome breakthrough innovation barriers; however, firms can 

overcome these obstacles by leveraging portfolio resources (Srivastava & Gnyawali, 

2011). Most breakthrough innovations do not achieve success in isolation in today's highly 

complex global business environment. The issue of when becomes even more critical if a 

firm is in pursuit of generating high-impact or breakthrough innovations using knowledge-

based resources in a dynamic environment (Srivastava & Gnyawali, 2011).  

The second objective of this dissertation research project is to investigate the 

relationships between knowledge sharing, strategic network alliances, and breakthrough 

innovation; and shareholder value. This dissertation will describe the construct of 

breakthrough innovation through several different lenses, highlighting the multiple critical 
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factors that dominate the literature. High-technology fields such as the biopharmaceutical, 

high-tech, and electronics industries are vital areas within which to explore breakthrough 

innovation. This industry foundation provides a strong interrelationship with knowledge 

sharing and strategic network alliances. The outcomes of breakthrough innovation all 

attempt to link to the firms’ operating performance concerning shareholder value. 

Additionally, the literature examines the business factors of breakthrough innovation 

through the disciplines of strategic management, marketing, development, and economics.  

The biopharmaceutical industry will serve as the research setting. Developing a 

breakthrough innovation is one of the most significant and risky ventures in the 

biopharmaceutical industry. Successful breakthrough innovations can mean billions of 

dollars in revenue in the long run, but failure can mean an equally large investment of 

wasted dollars and a massive gap in a company's innovation pipeline. The rising expenses 

of drug development, the increasing time to market, and a shortfall of breakthrough 

innovation products since the late 1990's are the key drivers that are pressuring companies 

to improve their shareholder value. While uncertainty in the pharmaceutical industry is 

high, particularly for therapeutic applications, the potential payoff remains substantial 

(Shan, Walker & Kogut, 1994).  

This research attempts to explain whether firms pursuing breakthrough innovations 

in the biopharmaceutical industry succeed or fail to obtain significant economic returns for 

their shareholders from breakthrough innovation. This research is a single-industry study 

of breakthrough innovation in the biopharmaceutical industry. This dissertation research 

utilizes a qualitative methodology approach through multiple case studies, including semi-

structured interviews with biopharmaceutical executives. Using two primary data 
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collection methods for this study: archival paper records of publicly available 

documentation for the pilot case studies and primary data collection from the proposed 

semi-structured interviews. The objective of these semi-structured interviews is to focus 

on breakthrough innovation as biopharmaceutical executives experience it and to 

determine the factors that have a positive impact on shareholder value. 

The topic of breakthrough innovation in the biopharmaceutical industry and the 

many similar terms like radical innovation or blockbuster is an important subject to 

examine. From an academic perspective, only few research studies have explored 

biopharmaceutical firms’ breakthrough innovation. Additionally, to our knowledge, no 

research exists which examines the relationships between breakthrough innovation qua 

knowledge sharing and strategic network alliances, and shareholder value. From a 

management perspective, this topic could provide valuable insight into the ultimate 

business outcome of improving shareholder value through breakthrough innovation. 

Innovative products are essential engines of economic growth (Sorescu, Chandy, & 

Prabhu, 2003). 

We will explore how breakthrough innovation in the biopharmaceutical industry 

occurs; this paper will first review the literature of the various and interrelated meanings 

of breakthrough innovation and then provide a biopharmaceutical industry overview. Then 

present a conceptual model and propositions on breakthrough innovation in the 

biopharmaceutical industry. Three qualitative case studies are utilized to examine the 

critical factors behind breakthrough innovation. First, we develop a small pilot qualitative 

case study that explores alternative innovation strategies in the biopharmaceutical industry. 

Second, we launch an in-depth case study illustrating the biopharmaceutical industry 
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challenges on one of the leading biopharmaceutical companies, Bristol Myers Squibb. The 

third qualitative industry case study explores the challenges of breakthrough innovation 

through semi-structured interviews with biopharmaceutical industry executives. Finally, 

we provide a conclusion with the research contribution, the limitations of this research, and 

a few closing thoughts about future research. 
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CHAPTER 2 - LITERATURE REVIEW 

Breakthrough innovations are more important than ever in today’s competitive and 

fast-paced world. According to the PWC Global Innovation 1000 report by (Jaruzelski, 

Staak, & Goehle, 2014); the success of corporate R&D is on every C-suite agenda. Even 

so, disagreements exist about how well innovation investments pay off. Consequently, the 

occasional perception of R&D is as a black hole, in which large amounts of money go in, 

and innovative products sometimes come out. It is a challenging and risky management 

job to align a firm's organizational structure, set the strategic direction, allocate resources, 

creates external partnerships, and focus the firm on the creation of breakthrough innovation 

without being able to predict the financial return on the company's investment accurately. 

Our capacity for forecasting advances depends on a combination of science, imagination, 

and business (Stefik & Stefik, 2004). 

In the biopharmaceutical industry, breakthrough innovation is a combination of 

high science and commercial success that leads to billions in revenue generation. However, 

the term of breakthrough innovation can be a bit confusing because of the many different 

terms. The innovation definition most employed in the biopharmaceutical industry has 

been the term blockbuster, which is defined as a new molecular entity (NME) or a new 

product the peak sales of which exceed $1 billion expressed in year-2000 dollars equivalent 

(Munos, 2009). In the biopharmaceutical industry breakthrough innovation is a complex 

system, and many of the component’s core centers on a molecule (Henderson & Cockburn, 

1994). Utilizing the term of breakthrough innovation in so many different ways can be 

confusing. Therefore, it is imperative to have an agreed-upon, standard definition of 

breakthrough innovation specifically for the biopharmaceutical industry. 
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The literature for breakthrough innovations, while diverse in their applications, 

suggests several common elements exist in the various definitions of breakthrough 

innovation and its related terms. We must explore the construct of breakthrough innovation 

in several critical areas, including knowledge sharing, strategic network alliances, 

organization, strategic orientation, and operating performance. Additionally, the 

organizational and decision-making structures are integrated into breakthrough innovation 

in a manner to drive performance. Given this lack of common definition in the literature, this 

paper will summarize the closely related definitions into a cohesive framework in which a 

standard foundation and insight for the biopharmaceutical industry. 

The construct of breakthrough innovation is not precisely defined, and ad-hoc 

measures are quite common in the literature (Green, Gavin, & Aiman-Smith, 1995). We 

begin with the overarching definition of innovation, in general. Development (engineering 

and scientific), marketing, strategic management, and economics provide unique 

perspectives as to what is considered an innovation. From a strategic management 

perspective, innovation is the initial market introduction of a new product whose design 

departs radically from past practice. Innovation comes from advances in science, and its 

presentation makes existing knowledge in those product’s therapeutic class obsolete. A 

therapeutic class is drug products that are used to treat the same disease. Breakthrough 

innovation creates new markets and supports newly articulated user needs by offering new 

functions. In its wake, it leaves obsolete firms, practices, and factors of production, while 

creating a new industry (Abernathy & Clark, 1985). 

In examining innovation from an economic point of view, Schumpeter (1934) 

believes that innovation is the fundamental driving force of capitalism. His definition of 
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innovation describes it as more than just the invention itself: the invention is the creation 

of a new idea. Innovation does not mean invention instead it is the commercial application 

of new technology. In combining the economic lens with the entrepreneurial lens, 

innovation is the commercialization of invention; innovation requires the step of making 

an applicable or saleable product/service out of the invention and applying and selling it 

successfully (Kirchoff, 1991). Schumpeter believed that an entrepreneur is a central figure 

in the innovation development process. Research conducted by Garcia & Calantone (2002) 

state:  

The 1991 OECD study on technological innovations, best captures the meaning of 

innovations from a technical development point. "Innovation is an iterative process 

initiated by the perception of a new market and new service opportunity for a 

technology-based invention which leads to development, production, and 

marketing tasks striving for the commercial success of the invention." (p.112). 

 

Innovation definitions from the marketing literature often similarly describe radical 

and disruptive innovation in a similar fashion. Chi Kin, Zhou, & Tse (2005) describe 

breakthrough innovations as a novel or unique technological advance in a product category 

or class that alter the consumption patterns of a market. Likewise, Chandy & Tellis (2000) 

describe a radical product innovation as a new product that incorporates substantially 

different core technology and provides considerably higher customer benefits relative to 

previous products in the industry. Furthermore, Christensen & Bower (1996) suggest that 

disruptive innovation technologies disrupt an established trajectory of performance 

improvement or redefine what performance means. 

Finally, from a more holistic point of view, the economic value of any invention 

(including new technology) can be materialized only through its commercialization via a 
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business model. Hence, the notion of innovations must be broadened to embrace new 

business models or R&D process (Osiyevskyy & Dewald, 2015). 

 

Figure 1. Innovation Process Types 

 

The literature does attempt to place breakthrough innovation as part of the overall 

innovation process umbrella (see Figure 1). Many of the related definitions of breakthrough 

innovations are the building blocks or base foundations of breakthrough innovation taken 

from multiple disciplines and industries. The innovation lifecycle describes the 

characteristics of the innovative process. The innovation process will correspond with the 

company's strategy for competition and growth and to the stage of development embedded 

in the firm's production process and technology (Utterback & Abernathy, 1975). 

From a process of innovation point of view, we start with inventions, which serve 

as the basis of new technological paradigms and are an important part of the process of 
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creative destruction (Ahuja & Lampert, 2001). In a research article by Hitt, Hoskisson, & 

Nixon (1993), they state: 

They describe the innovation process using Schumpeter’s 1934 classic work 

suggesting three types of innovative activity/outcomes: 1) invention (development 

of a new idea; an act of creation), 2) innovation (commercialization of the 

invention) and 3) imitation (adoptions of innovation by the population of similar 

firms. The innovation process as defined by Schumpeter begins after invention. 

Therefore, the commercialization decision (selecting inventions to commercialize), 

is followed by design and transfer of the technology through manufacturing and 

distribution to the market. (p. 162). 

 

The literature search highlighted two extreme ends of the innovation process where 

breakthrough innovation lies, which is best captured in the article “Navigating the 

technology landscape of innovation" (Fleming & Sorenson, 2003). Inventions combine 

components—whether they are simple objects, particular practices, or steps in a 

manufacturing process—in new and efficient ways. An inventor can create novel products 

by rearranging and refining existing components as quickly as by working with new sets 

of them. One definition of incremental innovation describes them as products that provide 

new features, benefits, or improvements to existing technology in the current market 

(Garcia & Calantone, 2002). 

Incremental innovation, disruptive innovation, and architectural innovation are 

often described as the middle or mid-point of the innovation process. Disruptive 

innovation, as described by Clayton Christensen, changes the terms of the competition 

(Christensen, 1997). A more updated definition by Christensen (Christensen, Raynor, & 

McDonald, 2015, p. 1) is that disruptive innovation describes “a process whereby a smaller 

company with fewer resources can successfully challenge established incumbent 

businesses.”   
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In the high-tech and electronics industries, the term often found in the literature is 

“architectural innovation,” which describes the reconfiguration of an established system to 

link together existing components in a new way (Henderson & Clark, 1990). Similarly, 

Schumpeter has argued that real innovation is the arena of smaller, nimbler companies 

(Schumpeter, 1934), as large multinational are too slow to respond to innovation changes 

in the marketplace. 

Finally, radical and breakthrough are at the top end of the spectrum, with similar 

meanings. Radical innovations are innovations that embody a new technology, which can 

result in a new market infrastructure (Garcia & Calantone, 2002). Breakthrough 

innovations represent landmark discoveries that others have difficulty replicating. 

However, inventions alone do not always translate into breakthrough innovations without 

some commercial success connected to the invention, whether it is creating a new market, 

new product, or new services that generate revenue and profits. There is a high risk of 

failure, with as few as one out of every 3,000 ‘raw’ ideas achieving significant commercial 

success in most industries (Robbins & O'Gorman, 2015). According to Fleming & 

Sorenson (2003), almost all inventions are useless; a few are of moderate value, and only 

a very few are breakthroughs; they constitute the "long tail" of innovation.  

The literature also provides a classification of innovations along two other 

dimensions: proximity to the current technological trajectory, and existing 

customer/market segment (Abernathy & Clark, 1985). For example, the advent of digital 

photography not only represented a technological change from the chemical-based film but 

also involved new distribution channels for electronic cameras. For some photography 

firms, the shift in marketing and distribution presented a challenge equal or more 
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significant to the technological change (Benner & Tushman, 2003). Product and process 

can also classify innovations; products designed for new customer sets are often 

organizationally disruptive and, moreover, require significant departures from existing 

activities. Product innovations are new goods and services introduced to meet an external 

user or market need, and process innovations are new elements added to an organization's 

production or service operations (Damanpour, 1991). Similarly, autonomous innovations 

(Teece, 1984) create or improve products and processes that fit into existing systems. While 

systemic innovations, change technological requirements and offer new opportunities so 

that the resulting configuration of both the innovation and its related technologies (Teece, 

1996). Although sociologists have long studied the relationship between network structure 

and innovation, most research in this tradition has focused chiefly on the adoption or 

diffusion of innovations (Ahuja, 2000).  

Managing the overall process of innovation is a difficult job in today’s fast-paced 

business environment, and breakthrough innovation is even more challenging because 

innovation is seen as an abstract activity. It is important to take a thorough approach to 

describing change and to the importance of the locus, type, and characteristics on 

innovation outcomes (Gatignon, Tushman, Smith, & Anderson, 2002). However, as 

challenging as breakthrough innovation is, it is still a top priority to grow the business from 

a management perspective. Breakthrough innovations, a subset of innovations, are 

essential to a firm’s success, as they enable companies to challenge the existing 

technological order, shape new trajectories, and engage in organizational reinvention, 

business growth, and new business development (Phene, Fladmoe-Lindquist, & Marsh, 

2006).  
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Figure 2 - Breakthrough Innovation Similar Terms 

 

Breakthrough innovation has several interrelated definitions (see Figure 2), but the 

essence of all the definitions help to shape breakthrough innovation. The most common 

term-definition linked to breakthrough innovation is that of radical innovation, to the point 

where these two terms are often interchangeably utilized in the literature. Radical 

innovation is defined in several different ways, such as; profoundly revolutionary or 

discontinuous and represents a new model that can generate new wealth while transforming 

or displacing some parts or all of an established market (Christensen, 1997). Radical 

innovation establishes a new dominant design. Architectural innovation is a new set of core 

design concepts embodied in components that are linked together in a new architecture 

(Henderson & Clark, 1990). Also, radical innovations that produce fundamental changes 

in the activities of an organization and represent clear departures from existing practices 

(Damanpour, 1991). Finally, radical innovations advance the price/performance frontier by 

much more than the existing rate of progress (Gatignon et al., 2002). Radical innovations 
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are innovations that use new technologies and create new markets (Di Benedetto, DeSarbo, 

& Song, 2008). 

Other key definitions in the literature often used interchangeably with breakthrough 

innovation is discontinuous innovation. Discontinuous innovation is a new technology and 

aimed at a market that is unfamiliar with the product class, encompasses both the 

development and the introduction of the product into the market (Veryzer, 1998). 

Disruptive innovation can be defined as a process to turn cutting-edge science into novel 

products with such superior features that they create new markets and unsettle established 

products and technology' (Munos, 2009). Exploratory innovations are radical innovations 

designed to meet the needs of emerging customers or markets (Jansen, Van Den Bosch, & 

Volberda, 2006). The various definitions and terms such as "radical," "breakthrough," 

"revolutionary," "really new," "game-changing," and "boundary-expanding" have all been 

used to refer to products that involve dramatic departures from existent goods or their 

logical extensions (Veryzer, 1998).  

Revolutionary innovation is an innovation that disrupts and renders established 

technical and production competency obsolete to existing markets and customers 

(Abernathy & Clark, 1985). From a marketing perspective, the definition is often used to 

describe breakthrough innovation as a disruptive innovation, which is defined as market-

based innovations that improve performance through subsequent development on a level 

superior to existing products (Chi et al., 2005). 

Finally, in the biopharmaceutical industry, there appear to be several predominant 

interrelated breakthrough innovations, radical innovation and blockbuster definitions that 
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are industry specific. Table 1 provides a summary of the similar meanings of breakthrough 

innovation terms in the biopharmaceutical industry. 

Table 1. 

Biopharmaceutical Breakthrough Innovation Definitions 

Concept  Reference Definition Used in Article 

Blockbuster 

Innovation 
Munos, B. (2009) 

A new molecular entity (NME) the peak 

sales of which exceed $1 billion, expressed 

in year-2000 dollars equivalent. 

 

Breakthrough 

Innovation 

Henderson, R., & 

Cockburn, I., (1994) 

Breakthrough innovation is a complex 

system, and many components-the 

biopharmaceutical industry's core product 

centers on a molecule. 

 

Breakthrough 

Innovation 

Dunlap-Hinkler, D., 

Kotabe, M., & 

Mudambi, R. (2010). 

Breakthrough innovations are critical to 

long-term competitive advantage but 

challenging to create. 

 

Breakthrough 

Innovation 

Phene, A., Fladmoe-

Lindquist, K., & 

Marsh, L. (2006) 

Creating breakthrough innovations is often 

a function of the external knowledge that a 

firm can access. 

 

 

Disruptive 

Innovation Munos, B. (2009) 

A process to turn cutting-edge science into 

novel products with such superior features 

that they create vast new markets, which 

unsettles established products and 

technology.' 

 

Radical 

Innovation 

Sorescu, A. B., 

Chandy, R. K., & 

Prabhu, J. C. (2003) 

Radical innovation is a product that is high 

on both the technology and the market 

dimension; it involves a substantially 

different technology while offering a 

substantial increase in customer benefits. 

 

In the biopharmaceutical industry, the term blockbuster is often used to describe 

breakthrough innovation which is defined as a new molecular entity (NME) the peak sales 

of which exceed $1 billion, expressed in year-2000 dollars equivalent (Munos, 2009). The 

radicalness of drug innovation is, therefore, a function of the new technological and 

scientific knowledge embedded in the drug (Cardinal, 2001). Breakthrough innovation is a 
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complex set of systems and many components—the biopharmaceutical industry's core 

product centers on a molecule (Henderson, & Cockburn, 1994). Disruptive innovation and 

revolutionary innovation also used slightly different terms, but with the same meaning 

(Munos, 2009) and (Abernathy, & Clark, 1985).  

Regardless of the variation in words used to describe breakthrough innovations, 

there are some common elements in the most academic literature of definitions. 

Breakthrough innovation definitions are often related to high market and technological, the 

creation of new customers, new markets, new capabilities, and technical knowledge (see 

Figure 3). The definitions of breakthrough innovation remain subjective as the various 

terms and definitions are interchangeably used to describe a similar innovation. 

Breakthrough innovations involve substantially new technology, offer significantly higher 

customer benefits relative to existing products, and demand considerable changes to 

consumption or usage patterns. Breakthrough innovation is the discovery that is powerful 

enough to transform the competitive landscape by (McKinnon, Gowland, & Worzel, 2005). 

Breakthrough innovations are novel, unique, or state-of-the-art advances. Breakthrough 

innovation can alter the consumption patterns of a market (Chi et al., 2005). Current studies 

further differentiate two types of breakthrough innovations by their advances in existing 

technology and departure from the existing market (Benner & Tushman, 2003). 

Breakthrough product innovation can also be defined as product innovations that are new 

and previously unknown to the market the firms operate in (Clausen & Pohjola, 2013). 
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Figure 3 - Breakthrough Innovation Technical and Market 

Measurements & Outputs 

In the biopharmaceutical industry, some standard measurements of breakthrough 

innovation have been patenting citations, scientific journal publications, and new drug 

approvals. Highly cited patents are often regarded breakthrough inventions, as there is a 

well-known correlation between patent citations and economic value (Phene et al., 2006). 

Another measure of innovation output is the number of patents (Shan et al., 1994). While 

innovative products are crucial engines of economic growth (Sorescu et al., 2003), a drug 

that is innovative may still fail to generate substantial sales revenue, raising questions about 

the value of its innovation (Munos, 2009). 

The often breakthrough innovation is measured for example as technology, which 

evolves through periods of incremental change punctuated by technological breakthroughs 

that either enhance or destroy the competence of firms in an industry (Tushman, 1986). 

The most discontinuous products involve significant new technologies and as offering 
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significantly enhanced benefit (Veryzer, 1998). Discontinuous innovation or breakthrough 

innovation measures every technological discontinuity associated with such a demand shift 

(Tushman, 1986). The global consulting firm Deloitte produces an annual report on the 

biopharmaceutical industry from their Centre for Health Solutions, in which they measure 

breakthrough innovations through a return on investment. Deloitte’s measurement 

approach is to evaluate late-stage products in development from a cohort of sixteen mid to 

large size biopharmaceutical companies, which are expected to launch within the next four 

years (Deloitte, 2016). 

Breakthrough innovation described as disruptive technologies; as those 

technologies that render established technologies obsolete and therefore destroy the value 

of the investments that incumbents have made in those technologies (Daneels, 2004). A 

disruptive technology changes the basis of competition by changing the performance 

metrics along which firms compete. Similarly, Christensen (1997) states; "a disruptive 

innovation is one that dramatically disrupts the current market." Exploratory innovations 

are related to the development of new products and services to meet the needs of emerging 

customers or markets (Jansen et al., 2006). 

Even though both academic and practitioner have challenges agreeing on a single 

definition of innovation, there seems to be agreement on how to measure breakthrough 

innovation. "Breakthrough innovation is the holy grail of every research and development 

effort, from the multimillion-dollar campaigns undertaken by large corporations to the 

garage-workshop efforts of lone inventors" (Changing the Game, 2010, p. 67). 

Gaps and Inconsistency in Literature 



 
 

20 

The literature describes similar definitions of breakthrough innovations, but there 

is no single definition or measurement which is widely accepted in the academic 

community. Virtually no commonly accepted definition or measure of radical 

breakthrough innovation and in many cases operationalization of radical innovation the 

testing of validity and reliability has not accomplished (Green et al., 1995). Furthermore, 

many related definitions are used interchangeably, like radical innovation and disruptive 

innovation, which then leaves open many theoretical questions of to what each precise 

definition is referring, especially in a rapidly evolving technological and economic 

environment like the one we have today. Questions arise, like: does breakthrough 

innovation require both an invention of a product based on new technology? Think of a 

process innovation as multidisciplinary, arranged by predetermined stages and governed 

via gate reviews. Can innovation in service delivery or organizational business model 

represent a breakthrough? Can a new product, service or business model be a breakthrough 

without the creation of a significant new source of revenue? How large does the stream of 

income need to be to be classified as breakthrough innovation? Can the breakthrough 

innovations be defined at the conceptual stage of the invention or the idea? If a disruptive 

innovation redefines the market and creates a new market leader, is it then a breakthrough 

innovation (“Changing the Game,”2010, p. 67)? The literature describes some definitions 

of innovation and measures of a firm's innovativeness, but none agrees on a common basis 

for measuring a company's innovativeness (Avermaete, Viaene, Morgan, & Crawford, 

2003). 

Despite the lack of single accepted definition or measurements and the open 

theoretical questions on breakthrough innovation, it is still a significant objective for 
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companies to drive value in their respective business. Although we find considerable 

anecdotal evidence that radical innovations require unique and sophisticated development 

strategies, little empirical evidence exists to support these theories (Garcia & Calantone, 

2002). At present, the literature does not contain a measure of the radicalness of 

innovations, yet is a critical variable in the field of innovation and new products (Chandy, 

& Tellis, 2000). Breakthrough innovations are difficult to create, yet they are essential for 

long-term competitive advantage (Dunlap-Hinkler et al., 2010). It is clear that 

breakthrough innovation is on the top of the priority list for executives in all industries, 

especially in the biopharmaceutical industry.  

The proposed definition of breakthrough innovation for the biopharmaceutical 

industry takes into consideration all the various facets of scientific or technical innovation 

and market orient innovation. The new definition of breakthrough innovation in the 

biopharmaceutical industry is holistic and includes both the scientific and market 

orientation of innovation. It starts by defining an unmet medical need, to the discovery 

(invention) of a new molecular entity (NME), through the entire development cycle to a 

highly valuable commercial success that positively affects shareholder value.   
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CHAPTER 3 - BIOPHARMACEUTICAL INDUSTRY BACKGROUND 

The biopharmaceutical industry is a complex science and knowledge-based 

business operating in a highly regulated environment. Further, it exists with some 

uniqueness because of its long list of intangible assets, intellectual property stringency, and 

patents that drive the majority of business value. The industry has long operated under a 

strong regulatory umbrella, based on the key principle of protecting a patient's life. Despite 

the challenges of the random drug development process, the core foundation of the 

biopharmaceutical industry depends on breakthrough innovation. Breakthrough 

innovations have created new treatment options that have profoundly impacted the lives of 

patients These breakthroughs have the potential to revolutionize the treatment of costly 

diseases, thus enabling patients to live longer, healthier lives (PhRAMA, 2016). 

According to Evaluate Pharma, a leading market intelligence research-based firm 

for the life science industry, the biopharmaceutical industry's worldwide drug sales were 

worth an estimated $768 billion globally in 2017, with a 6.6 percent annual growth rate 

anticipated over the next five years (Brown, 2017). The current biopharmaceutical 

competitive environment calls for firms to have a leadership position in breakthrough 

innovation capabilities, ensuring both research & development (R&D) and commercial 

excellence. Therefore, many biopharmaceutical companies have narrowed their business 

focuses and pooled assets to create therapeutic category leadership positions. This 

therapeutic class leadership was necessary since the industry continues to transition from 

an era of highly successful breakthrough innovations, or blockbusters products, which have 

today mostly gone generic by patent life expiring. However, according to the 2016 Industry 

Report by the Pharmaceutical Research and Manufacturers of America (PhRMA, 2016); 
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The biopharmaceutical industry is at a pivotal time in medical discovery. There is 

enormous potential for further revolutionizing the treatment of debilitating diseases 

with approximately 7,000 medicines undergoing clinical development. (p. 5).  

 

Biopharmaceutical companies have historically focused on discovering blockbuster 

drugs, especially those with potential revenue of $1 billion or more, (Munos, 2009 & 

DiMasi, Grabowski, & Hansen, 2016). However, by the late 1990s, the “blockbuster era” 

started to show signs of slowing down. Consequently, from 2002 to 2007 the competitive 

landscape changed dramatically, with patent expirations of 35 blockbuster products worth 

approximately $73 billion in the U.S. alone (PWC, 2007). 

The Food & Drug Administration (FDA)—the regulatory body overseeing the 

industry—grants new patents for a term of 20 years (“US Food and Drug Administration,” 

2010). Patent protection is critical amongst industry incumbents since it allows the 

innovator to control pricing to secure positive returns on very costly and high-risk R&D. 

The majority of the commercial value of new drugs happens during the period when the 

product enjoyed exclusivity. For example, one of the pharmaceutical industry's top-selling 

prescription products was Lipitor, owned by Pfizer. According to Pfizer's 2014 annual 

reports, the bulk of the revenue from Lipitor had cumulative sales exceeding $125 billion 

over a 14-year period between 1998 in 2012 (Pfizer, 2014). 

The historical model for the development, manufacture, and sales of medicines has 

been straightforward: a full vertical integration model or a modified model wherein 

technology discovery and development are externally outsourced through partnering and 

strategic alliances. There are two dominant business models in the biopharmaceutical 

sector. In the first instance, companies follow an entirely vertically integrated model 

conducting business along the entire value chain originating at discovery and development, 
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manufacturing, marketing, and distribution, with an information feedback loop to 

discovery activity. In the second instance (BMS's hybrid strategic model discussed below) 

the company business focuses on the discovery and early-stage clinical development with 

a technology transfer of rights to products to companies engaged in marketing and 

distribution in exchange for research funding and a royalty structure. The horizontal or 

hybrid model became a core strategy for several biopharmaceutical firms as an approach 

to share risks and cost in a business environment with rising costs and timelines. 

By 2010, it became apparent that biopharmaceutical industry leaders had to re-

evaluate their businesses strategically to deal with revenue decline during the post-

blockbuster era. While a string of global mega-mergers & acquisitions (M&A) had taken 

place, it was not enough to make up for the reduction in top-line revenue. The period 

between 2010 and 2016 has been characterized by small bolt-on acquisitions and licensing 

activities, alliances, partnerships, and collaborations for the development of potential new 

drug pipelines. Further, divestments of non-core business segments allowed vital industry 

players to focus on specific areas of expertise. Despite the challenges of an unpredictable 

drug development process, the biopharmaceutical environment had begun to show signs of 

promise with new drug development strategies and improvements in operational efficiency 

all around.  

Key Challenge 

The typical new drug takes an average of ten to fifteen years of development, thus 

leaving only an estimated of five to ten years to recover R&D investments when accounted 

for patent expiration times (PhRMA 2016). Other challenges include the rapidly rising cost 

of new product development and innovation, estimated at up to $2.6 billion per product 
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(PhRMA 2016). Additionally, pharmaceutical firms face increasingly greater likelihoods 

of products failing in clinical development, as only one out of 12 products make it to 

market. Finally rising market and institutional pressures influence companies to develop 

life-saving drugs at lower costs (DiMasi, Grabowski, & Hansen, 2016). 

The typical drug development cycle can be broken down into several phases. First, 

the discovery phase focuses on studying various disease areas for specific drug 

development targets. Second, the preclinical stage is meant to optimize these goals and to 

evaluate the safety of medicines through laboratory and animal studies. Then, three clinical 

phases follow. Clinical Phase I is intended to test the potential drug for safety on small 

groups of volunteers diagnosed with the targeted disease. Clinical Phase II tests the 

potential drug across a larger group of volunteers for effectiveness. Clinical Phase III tests 

the drug on a vast group of patients with the goal of generating statistically significant 

information about both drug safety and effectiveness. If a drug passes all of these phases, 

it is submitted to the FDA for final review. Finally, there is a post-approval phase study 

which monitors the real-world effectiveness of the drug. 

A critical aspect of developing biopharmaceutical breakthrough innovations is 

collaboration and partnership with the Federal Drug Administration (FDA). In recent years, 

the US Congress passed legislation to incentivize innovation and speed the market by 

creating programs that support and accelerate the FDA review and approval processes 

while maintaining safety and efficacy standards for patients. The 1983 Orphan Drug Act, 

the 2012 FDA Safety and Innovation Act, and the 21st Century Cures Act are three 

excellent examples of such partnerships. 
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In 1983, The Orphan Drug Act paved the way for the development and approval of 

numerous drugs for rare diseases. Orphan drugs are defined by the FDA as drugs that treat 

rare diseases/disorders that affect fewer than two hundred thousand (200,000) people in the 

U.S. (“US Food and Drug Administration,” n.d.). Through this legislation, 

biopharmaceuticals firms are encouraged to develop new medicines for smaller and often 

neglected diseases that do not offer as much of an economic return on investments. For 

example, to create incentives for the biopharmaceutical industry, the Orphan Drug Act 

grants market exclusivity for seven years and up to fifty percent (50%) tax credits for 

research and development costs. The European regulatory agency approved similar orphan 

drug legislation in 2000, and the health authorities in Japan approved similar legislation in 

1993 (Reuters, 2012). An estimated thirty million Americans suffer from seven thousand 

rare diseases (7,000). Before 1983, only thirty-eight orphan drugs were approved 

(Evaluate, 2017). However, between the years of 1983 and 2014, the FDA approved eight 

hundred forty-three (843) new molecular entities (NMEs) with an estimated twenty-five 

percent (25%) having an orphan designation (Miller & Lanthier, 2016). For most of the 

study period, the average number of orphan NMEs approved per year was seven (7), but in 

the last four years of the study period, the average has increased to twelve and a half (12.5) 

approvals per year (Miller & Lanthier, 2016). 

The number of orphan drug applications to the FDA in 2016 reached a new high of 

five hundred eighty-two (582), which represents a twenty-three percent (23%) growth over 

2015 (Evaluate, 2017) and a doubling since 2012 (Gottlieb, 2012). According to the FDA 

in 2015, they approved an overall forty-five (45) NME’s with forty-seven percent (47%) 

having orphan drug designation (“US Food and Drug Administration,“ 2016). In 2016 the 
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FDA approved (22) NME’s with 41% having orphan drug designations (“US Food and 

Drug Administration,” 2017).  

Global revenue expectations from orphan drug sales will approximately double between 

the years of 2016 and 2022, with revenue reaching an estimated $209 billion (Evaluate, 

2017). According to the consulting, global firm L.E.K Consultants 2014 Executive 

Summary Report: 

Despite industry enthusiasm for orphan drugs, achieving revenues for a rare disease 

treatment of more than $1 billion is the exception, not the rule. In fact, only a 

handful of drugs have cleared this threshold and the average revenue for an orphan 

drug is approximately $250 million—hardly a panacea for the ailments of the 

pharmaceutical industry (Tzeng, Brau, & Fero, 2012, pg. 2).  

 

Although the orphan drug designated products focused on rare disease and breakthrough 

therapy designated products markets are a relatively small part of the overall market, they 

remain growing at an incredible pace. With economic incentives as part of the various 

healthcare legislation, these categories have become critical areas of breakthrough 

innovation and competitive advantage for the biopharmaceutical industry.  

Another essential piece of legislation was the 2012 FDA Safety and Innovation Act, 

which created the "breakthrough therapy" designation allowing for fast-tracking new drugs 

that reduce or eliminate serious, life-threatening diseases, and for which early clinical 

evidence suggested improvement over existing therapies. Since 2012, the FDA has granted 

breakthrough therapy designation about one hundred forty-one (141) times, which in the 

year 2016 accounted for thirty (32) percent of all new drug approvals (“US Food and Drug 

Administration,” 2016). Finally, the 21st Century Cures Act helps to facilitate the use of 

new types of evidence, enabling a comprehensive understanding of risks and benefits for 
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particular patients. Thus allowing the FDA to determine the use of "real world evidence" 

for approval of new indication (“US Food and Drug Administration,” 2016). 

Pricing 

Over the last several years, public and political concerns have emerged over the 

rapid increase in drug prices, the higher cost of specialty drugs that treat specfic diseases, 

and the questionable actions of a few ‘bad apples' in the biopharmaceutical industry who 

had implemented excessive price increases. Biopharmaceutical companies and the overall 

healthcare system have begun to deal with this pricing issue by experimenting with new 

payment models, but thus far, there had been a limited success due to insufficient data 

collection systems and analysis capabilities, along with performance metrics that did not 

align with the major stakeholders. For example, one pilot program started in 2016 by 

Express Scripts (a payment benefits management firm, or PBM) launched an indication-

specific pricing program for oncology therapies to help overcome these data and metric 

issues, but the program is still too young to demonstrate benefits. 

Investors assume that any pressure on pricing is terrible for the industry. The era of 

bi-annual, double-digit price increases is, however, over. The industry must demonstrate 

and prove that the marketplace is controlling pricing, and for a biopharmaceutical business 

to remain competitive, it has been clear that there is a strong need for launching new, 

innovative products, which while priced at a premium are also cost-effective relative to 

outcomes. 

Productivity 

The biopharmaceutical industry's research and development (R&D) process are 

marked by substantial financial risks, with expenditures incurred for many development 
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projects that often fail to result in commercially marketable products (DiMasi et al., 2016). 

While the industry historically has been viewed as highly innovative and value creating, 

recent stock market performance for the sector as a whole has suggested otherwise. R&D 

productivity remains controversial, with substantial costs and complexity. According to the 

recent report by the consulting firm Deloitte, the situation could be best described as having 

blockbuster costs without blockbuster revenues, an equation that is in no way desirable 

from a shareholder’s perspective. Since Deloitte started tracking the biopharmaceutical 

industry's R&D productivity in 2010, it has noted a steady decline, from 10.1 percent to 

the all-time low of 3.7 percent by 2016 (Deloitte, 2016). 

However, the unmet medical need in treating the most challenging and complex 

diseases was still great. For the biopharmaceutical industry to maintain revenue growth, 

the industry needed to continue to find cost-effective ways to discover, develop and 

commercial innovations. In a report by the investment bank Evercore, the general 

economic and geopolitical environment is described as not very encouraging, but in 

healthcare, there is still the potential for a "golden age" of innovation (Evercore, 2016). 

However, to take advantage of this potential, many biopharmaceutical competitors are 

increasingly looking to collaborate, build alliances, and share knowledge with smaller 

firms that concentrate their R&D on specific molecules, proteins, diseases, drug-delivery 

systems, or anatomical approaches. In essence, many of the large corporations are 

"outsourcing" their R&D to smaller, newer start-up firms and creating new creative 

partnerships to share treatment development risk and rewards. According to a Deloitte 

survey, 61 percent of biopharmaceutical companies indicated that they might enter into 
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collaborations and license agreements as part of their growth and transformation strategy 

shortly (Deloitte, 2014, p.4). 
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CHAPTER 4 - CONCEPTUAL MODEL & RESEARCH THEMES 

As the biopharmaceutical industry is transitioning to this new, highly specialized 

era of medicines, they are becoming increasingly dependent upon strategic network 

alliances, knowledge sharing, and breakthrough innovation to drive shareholder valuations. 

Strategic network alliances complement and enhance a firm's internal capabilities by 

extending capacity and resources to drive breakthrough innovations. The development and 

management of effective strategic network alliances are critical to breakthrough innovation 

success, as they provide opportunities to share knowledge internal and external to the 

biopharmaceutical firm while minimizing risks and sharing costs in a highly regulated and 

capital-intensive field with long-term shareholder value implications. 

This research focus is on the construct of breakthrough innovation to examine its 

impact on shareholder value in companies in the high technology biopharmaceutical field. 

The objective of this research is to investigate the relative importance and strength of the 

relationship between the two business constructs (i.e., knowledge sharing and strategic 

network alliances) to breakthrough innovations in the biopharmaceutical industry. How 

vital are the strategic network alliances and knowledge sharing to breakthrough innovation 

in the biopharmaceutical industry? What breakthrough innovation factors have the most 

significant positive impact on maximizing shareholder value in the biopharmaceutical 

industry? 
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Figure 4 - Breakthrough Innovation Conceptual Model 

 

The construct of breakthrough innovation in the biopharmaceutical industry will be 

the focus of this research. Utilizing the breakthrough innovation conceptual model (see 

Figure 4), we will review the two interrelated constructs (strategic network alliances and 

knowledge sharing) along with breakthrough innovation and their relationship with 

shareholder value. Interwoven in into the examination will be theories and strategies of 

resource allocation, dynamic capability, competitive advantage, and transaction cost. 

These will serve as the foundation for breakthrough innovation. Given the gaps in the 

literature and the complex nature of breakthrough innovation, one of the objectives of this 

research is to investigate the relative importance of strategic network alliances and 

knowledge sharing to breakthrough innovation in the biopharmaceutical industry. 

A decade ago, the patent expirations of old breakthrough innovations altered the 

biopharmaceutical industry. From 2002 to 2007, the biopharmaceutical industry faced a 
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patent expiration for approximately 35 products with about $73 billion in revenue declines 

alone (PWC, 2007). How did the industry respond to this dramatic shortfall in revenue? Is 

the industry thriving again with breakthrough innovation? The additional research question 

of what breakthrough innovation factors have the most significant positive impact on 

maximizing shareholder value in the biopharmaceutical industry will help examine this 

issue more closely. 

There are only few research studies that explore breakthrough innovations by 

examining a biopharmaceutical firm's relationship with knowledge sharing and strategic 

network alliances. This proposed research attempts to provide a more generally accepted 

definition of breakthrough innovation for the biopharmaceutical industry and explain how 

innovating biopharmaceutical firms obtain significant economic returns in term of a 

shareholder from a breakthrough innovation. 

Research Theme 1 – Strategic Network Alliances Lead To Greater Breakthrough 

Innovation In The Biopharmaceutical Industry 

Strategic Network Alliances 

One of the ways companies attempt to distinguish themselves and cost-effectively 

gain a competitive advantage is by expanding the firm's capabilities and knowledge 

through strategic network alliances. Merger and acquisitions activity in the 

biopharmaceutical industry is often a strategy to tackle a thinning pipeline (Munos, 2009), 

but developing breakthrough innovations is often a function of knowledge sharing through 

strategic network alliances that a biopharmaceutical firm can access. Since 1975, lone 

inventors have been responsible for no more than 20% of all patents held by U.S. 
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corporations (Fleming & Sorenson, 2003), this means that 80% of filed patents that 

potentially lead to breakthrough innovation come from a firm's strategic network alliances. 

Given new drug’s increasing complexity, and the multidisciplinary nature of knowledge, 

external information is critical to the development of innovations (Gambardella, 1992). 

External knowledge from strategic network alliances may allow the firm to overcome 

competency traps that limit the company's ability to access and build on new paradigms in 

the biopharmaceutical industry (Phene et al., 2006).  

Strategic network alliances seeking to improve shareholder value through their 

dynamic capabilities and knowledge sharing must align their scientific resources that allow 

network collaborations and alliances to bring more value than a single knowledge-based 

independent firm does. For technology and science to advance, each functional discipline 

with the expertise and capabilities to solve a problem must be able to leverage their 

collective wisdom (Pisano, 2010). Several groups of competitors can be simultaneously 

working on the same targets, with the rewards going to the fastest firms (Powell, Koput, & 

Smith-Doerr, 1996). Strategic alliances in the pharmaceutical industry were important in 

the 1980s and 1990s as a method to gain access to the drug development capabilities of 

new biotech firms. Since the biotechnology revolution has occurred outside the 

organizational gambit of the established pharmaceutical industry, strategic alliances have 

grown with capabilities they might not otherwise be possessed (Teece, 1996). 

Biotech firms operate much differently than pharmaceutical companies. While 

pharmaceutical companies have traditionally produced drug products via chemical 

synthesis, biotechnology companies produce drugs products via a biologic process with the 

use of live organism. In fact, the evolution of biotechnology itself is an excellent example 
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of breakthrough innovation starting a new era in which the competitive landscape of the 

original breakthrough innovation culminates in the selection of a single dominant 

configuration of the new technology (Anderson & Tushman, 1990). In other words, the 

evolution of biotechnology is a discontinuous transformation of competitive conditions at 

a particular point in an industry's development (Agarwal, & Sarkar, 2002). Today many of 

the old pharmaceuticals firms have integrated their businesses and are labeled as 

biopharmaceutical firms (Rader, 2005). Bristol Myers Squibb (BMS) is an excellent 

example of this, as in 2007, its management team labeled the business transformation the 

"Biopharma Strategy," which was designed to improve shareholder value by driving both 

top and bottom line growth. The change of becoming a biopharmaceutical company or as 

BMS called it the next generation biopharma company, was by combining the resources of 

a mid-sized pharmaceutical company with the innovation priority, nimbleness and passion 

of a biotech start-up (BMS, 2008). 

There is academic literature that suggests strategic network alliances must gain 

knowledge from beyond the firm's organizational internal structure to create breakthrough 

innovations (Gambardella, 1992). Previous research provides evidence for the idea that a 

company's strategic network alliances have a positive impact upon its innovativeness 

(Rothaermel & Deeds, 2004). When there is a period or an era of fast-paced technological 

development, the distribution of breakthroughs is so broad that no single firm has all the 

internal capabilities necessary for success. The ability of a business to recognize the value 

of new information from an external source, understand it, and apply it to the commercial 

marketing ends of its business is critical to its innovative capabilities (Cohen & Levinthal, 

1990). 
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From the breakthrough innovation construct perspective, dynamic capabilities play 

an essential part in the learning, sharing and development of breakthrough innovation, both 

internally and through external network collaborations. The interaction of transaction - 

costs and capabilities revolves around the question of how firms learn to govern their 

internal and external relationships over time (Argyres, 2012). The value of transaction-cost 

theory concerns productivity improvement and risk sharing in the innovation process 

between firms or strategic network alliance partners. Following the transaction-cost theory 

logic in treating asset characteristics as exogenous, we address capabilities, assets, 

activities, and the relationships among them as actively selected and formed by the 

manager as part of the effort to create value and build competitive advantage (Teece, 1986). 

The interrelationship of transaction-cost theory and capabilities theory is relevant to the 

breakthrough innovation construct of firms seeking to improve financial performance to 

gain a sustainable competitive advantage. The kinds of transactions a business chooses to 

will reflect attempts to create value through the development of superior capabilities 

(Argyres, 2012). Transaction-cost theory can help us to understand R&D boundary choices 

that occur in the wake of technological changes that make existing R&D capabilities 

obsolete but preserve skills need to commercialize the new technology (Pisano, 1990). 

Competence at managing alliances has become a critical driver of a new logic of 

organizing regardless of network alliance strategy. Managing strategic alliance 

partnerships can be achieved through various strategic motives such as filling in missing 

pieces of the value chain, learning considerations to gain access to new knowledge, 

embedding a community of practice, or connecting to an inter-organizational network 

(Powell, 1998). Critical resources focused on breakthrough innovation that cut across the 
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boundaries of multiple firms depend on knowledge acquisition strategy. Network theory 

concentrates on the relationships a firm has with other businesses, and on how those 

relationships influence a company's behavior and outcomes (Dyer & Singh, 1998). 

In an author interview with Harvard professor Karim Lakhani, he discussed his new 

book called “Revolutionizing Innovation” for Harvard’s Working Knowledge publication;  

Gerdeman (2017) reported in an interview: 

Many in business long believed that product innovation sprung from inside their 

own companies—that is until economist Eric Arthur von Hippel came along in the 

late 1970s. Von Hippel proposed that users were as important, if not more important 

than producers as drivers of innovation (p. 1). 

 

Henry Chesbrough introduced the open innovation concept in 2003, where he 

argues that businesses need to remove the walls between their R&D organizations and 

outside businesses and individual innovators (Teece, n.d). Horizontal interaction among 

talented people with diverse knowledge bases inside and outside the enterprise is required 

to solve complex problems, giving support to the "open innovation" paradigm 

(Chesbrough, 2003). An open innovation basis is a foundation of sufficient knowledge 

which must be ready if it is to provide value for the company that created it (Chesbrough, 

2006). The open-source model is a powerful tool to break down "silos" and encourage the 

formation of networks that promote cross-pollination and breakthrough innovation. 

However, strategic network alliances alone cannot change innovation dynamics and 

guarantee that breakthroughs will occur in greater numbers (Munos, 2010). 

Due to come of biopharmaceutical industry's complexity in a highly regulated and 

patent protected environment, there is some doubt about the application of open innovation. 
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Additionally, some pundits believe that breakthrough innovation in the industry cannot 

recapture the glory days of the past "blockbuster era." Is innovation dead? The advances in 

the life sciences, which include the revolutionary breakthroughs in genomics and cloning, 

does not provide the evidence too. Why is value an internal R&D organization no longer 

the strategic asset it once was? There is a core shift in how companies generate new ideas 

and bring those ideas to market. In the open innovation model, firms commercialize 

external as well as internal ideas by deploying outside and in-house pathways to the market 

(Chesbrough, 2006).  

Research Theme 2 - Knowledge Sharing Leads To Greater Breakthrough Innovation In 

The Biopharmaceutical Industry 

Knowledge Sharing 

Capturing and managing knowledge forms an integral part of achieving 

organizational goals, such as improved performance, breakthrough innovation, and 

competitive advantage and in the process serves as a strategic enabler of managerial and 

organizational decision-making. The results show that the willingness to abandon 

investments strongly determines radical product innovations (Herrmann, Tomczak, & 

Befurt, 2006). How firms perform their resource allocation heavily influences the types of 

innovations at which leading companies will succeed or fail. Many breakthrough 

innovation proposals require human and financial resources. The patterns of innovation 

evidenced in a company will, therefore, mirror to a considerable degree the patterns in how 

its resources are allocated to innovate (Christensen & Bower, 1996). 
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There is an interrelationship between knowledge and organizational capabilities in 

the process of transferring organizations tacit and codified know how. It refers to how an 

organization can create, retain, and share knowledge to develop breakthrough innovations. 

A firm's expertise is, in essence, a company's capability in either a dynamic or a stable 

frame of reference. This knowledge sharing or transfer is much broader than a 

communication process or an IT platform as it gets into the core of organizational 

capabilities; such as development and innovation, operational effectiveness and strategy of 

the firm. Managing knowledge is an integral part of achieving organizational objectives 

such as improved performance, breakthrough innovation, and competitive advantage. The 

knowledge sharing process serves as a strategic enabler of managerial and organization 

decision making (Cohen & Levinthal, 1990). The interrelation translates into a competitive 

advantage. For example, resources defined in the literature as assets, processes, 

information, skills, and knowledge of a firm that enables the firm to develop and implement 

strategies to improve efficiency and effectiveness thus derive a competitive advantage 

(Barney, 1991). 

The core foundation of a company is its ability to create, transfer, assemble, 

integrate, and exploit knowledge assets (Teece, 1998). Knowledge sharing at its core is an 

information exchange, learning, and application process that both individual people and 

organizations utilize to grow and create breakthrough innovation. Outside sources of 

knowledge are often critical to the innovation process, whatever the organizational level at 

which the innovating unit is defined (Cohen, & Levinthal, 1990). Knowledge sharing is at 

the heart of sustainable competitive advantage and dynamic capabilities. New insights lead 

to radical or breakthrough innovation (Mudambi, 2008). The study of knowledge sharing 
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has its roots in the technology transfer and innovation literature (Cummings, 2014), and 

knowledge embedded in the interactions of people, tools, and tasks provides the basis for 

the competitive advantage of the firms (Argote & Ingram, 2000). Thus, the relationship 

between knowledge sharing as an antecedent of breakthrough innovation is a critical factor 

in the operating performance of the firm. 

Zahra & George (2002) describe a knowledge sharing definition as a dynamic 

capability for knowledge creation and utilization, which enhances a firm's ability to gain 

and sustain a competitive advantage. A firm's absorptive capacity is its ability to value, 

assimilate, and apply new knowledge from a learning alliance partner (Lane & Lubatkin, 

1998). The term absorptive capacity was coined by (Cohen & Levinthal, 1990), which they 

define as a firm's general ability to value, assimilate, and commercializes new external 

knowledge. These definitions imply that organizations ability to absorb new learning is a 

cumulative building of knowledge sharing and individuals within the firms' capacity to 

absorb learn and apply. Knowledge sharing is a critical antecedent of breakthrough 

innovation, as breakthrough requires knowledge sharing amongst people and 

organizations, whether they are internal or external. 

Breakthrough innovation-driven knowledge sharing is critical to a firm's operating 

performance. The basis for the competitive advantage of companies is the creation, sharing 

and transfer of knowledge in organizations. Today's knowledge-based global economy 

emphasizes the ability of businesses to develop innovative potential and sustainable 

competitive advantage needed to drive operating performance. Knowledge is a critical 

component for gaining a competitive edge and improving performance (Lloria, 2008). 
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Social media can also play a crucial role in supporting the knowledge sharing 

process in the biopharmaceutical industry. The biopharmaceutical industry is knowledge-

based and increasingly dependent on open collaboration through social media to drive new 

scientific findings. The need for the industry to increase the pipeline of scientific 

breakthroughs, reduce the cost of development and shorten the time to get these new 

products into the marketplace, are critical business drivers, and social media may address 

that need. Forty percent of consumers say that information found via social media affects 

the way they deal with their health (PWC, 2012). It is vital from both a theoretical and 

practical perspective, as the companies that benefited the most from using social media in 

breakthrough innovation are those that used social media in every stage of the development 

process (Roberts & Piller, 2016). 

This relationship interplay between technical and social networks, collaboration, 

knowledge sharing, capabilities, and breakthrough innovation highlights the challenges to 

measuring the value of traditional business partnership social relationships. Now with the 

digital technology social media platforms of these formal relationships are represented in 

data structures which can be measured. Now this provides organizations with new 

capabilities in which they can analyze, measure and proactively manage these relationship 

connections. These bond connections ultimately play into firms and their strategic network 

alliances & partnerships of trying to gain a sustainable competitive advantage through 

social media.  

Although social media is a network technology that can facilitate open innovation 

and collaboration among strategic network partners & alliances, it is slowly being adopted 

in the biopharmaceutical  industry due to the secrecy needed for intellectual property rights 
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held in patents. This area of research is still young and needs further examination, with 

some early results indicating that those social media applications analyzed holistically can 

lead to misleading results for the US biotechnology firms (Delerue, & Cronje, 2015). There 

are also a few case study examples of biopharmaceutical companies like Novartis and Astra 

Zeneca employing digital technologies in a modified social network approach as they begin 

to address some of the secrecy and regulatory concerns. As the value of social networks 

increases and the industry continues to invest in social networks, it will become a valuable 

tool to facilitate innovation. To be successful, relationships between companies and online 

communities do not simply happen; they need monitoring and managing on an ongoing 

basis (Roberts & Piller, 2016). 

Knowledge is a critical driver in the innovation process, and the most significant 

value comes from the ability to translate this into a competitive advantage. It is the 

knowledge flows and stocks of a biopharmaceutical company which contributes to superior 

performance (Decarolis & Deeds, 1999). The focus of social media is not merely to 

persuade people to use the social media platform more, but to accomplish business 

objectives more efficiently or effectively. (Kane, 2015). Beyond the need for innovation to 

thrive through collaborative relationships, firms need to examine the transaction costs and 

the effect of established firms' choices between in-house and external sources of R&D 

when technological change shifts (Pisano, 1990). 

Research Theme 3 - Breakthrough Innovation Maximizes Shareholder Value 

Breakthrough Innovation 
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As complexity continues to grow, the ability for any single firm to gain enough 

knowledge to create a breakthrough innovation is becoming increasingly difficult. 

Exploring within the technological domain implies searching for knowledge distant from 

the company's current expertise and has proved conducive to the development of 

breakthrough innovations (Petruzzelli, 2014). The biopharmaceutical and high-tech 

industries are two good examples of areas where knowledge sharing is treated as a core 

foundation commonly shared in an open and collaborative environment. The type of 

external knowledge sourced from strategic network alliances determines the likelihood of 

creation of breakthrough innovation (Phene et al., 2006). To leverage knowledge learning 

and sharing are critical components of dynamic capabilities developed through knowledge 

sharing that companies must enable to gain the network alliance collaboration for the 

competitive advantage they seek. Knowledge sharing is the approach by which an 

organization obtains access to its own and other groups knowledge. From the field of 

strategic management, knowledge sharing and strategic network alliances have emerged as 

a critical research area both from a breadth and depth field of study on technology transfer 

and breakthrough innovation (Cummings, 2014). 

After years of research on innovation and organizational outcomes, fundamental 

concepts and units of analysis are often confused and ambiguous (Gatignon, Tushman, 

Smith & Anderson, 2002). Breakthrough innovation—radical, game-changing 

opportunities—represent a departure from the knowledge sharing norms inside a company, 

and usually inside the industry as a whole, as strategic network alliances become 

increasingly prominent. That is why it is often difficult for a business to organize itself 

around a disruptive new idea, especially if the disruption potentially cannibalizes the legacy 
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business through strategic network alliances (Gibson, 2014). If a company's strategic 

network alliance and knowledge sharing strategy do not align, it is likely to be unable to 

implement its plan, especially strategies which involve innovation (Teece, 1996). 

The firms in the biopharmaceutical industry that seek strategic network alliances 

are aggressively attempting to find new knowledge sharing solutions to build their core 

capabilities and improve their competitive advantage. R&D moves of high-performing 

firms focus on creating a series of temporary positions to remain on existing peaks and 

possibly raise them (Chen, Damanpour, & Reilly, 2010). Robust dynamic capabilities help 

through strategic network alliances enable an enterprise to build new knowledge and renew 

resources profitably, which lie both within and beyond its organizational boundaries. 

Reconfiguring capabilities as needed to innovate and respond to (or bring about) changes 

in the market and the business environment (Pisano & Teece, 2007; Teece, Pisano, & 

Shuen, 1997). The relationships between firms involved in strategic network alliances who 

openly share knowledge are an increasingly important unit of analysis for explaining 

superior profit return (Powell, 1996). An important explanation for observed differentials 

in performance is the ability of firms to introduce innovations that permit them to garner 

rents (Gunther McGrath & Nerkar, 2004). 

One of the most critical attributes of breakthrough innovation is the ability of 

strategic network alliances and knowledge sharing amongst project teams, organizations 

and individuals to demonstrate an ability to learn and share. The formal hierarchical 

structure constitutes one of the most important ways of coordinating activities (Jansen et 

al., 2006). The ability in learning and sharing needs support from a technology point of 

view, to enhance the flow of information and knowledge sharing globally amongst different 
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firms, as well as from a social science perspective to align behaviors and incentives 

(Powell, 1998). The idea of the organizational partnerships whether it is internal, external 

or a combination of both that is best at adapting to learning from the relationships, as well 

as sharing knowledge to improve capabilities is in principle argued to be a good idea and 

a differentiating factor. Organizational theory suggests that incumbent firms fail in the face 

of radical innovation because they fall prey to inertia and complacency (Henderson & 

Cockburn, 1994). To enhance breakthrough innovation, proponents of the resource-based 

view and the dynamic capabilities view suggest that firms should invest heavily in 

developing dynamic innovation capabilities through knowledge sharing strategic alliances 

(Cheng & Chen, 2013). 

The organization structure for decision-making and resources influences the 

allocation of the company's business priorities by the strategic orientation and 

organizational culture of breakthrough innovation through strategic network alliances. 

Strategic intent defines the strategy followed by the strategic network alliances 

organization. The uncertainty resulting from breakthrough innovation changes challenge 

firms and their strategic leadership to increase the speed of the decision-making processes 

and knowledge sharing across the strategic network alliances (Ireland & Hitt 1999). 

Companies that choose to enable collaborative innovation through strategic network 

alliances must be able to develop the knowledge sharing resources, capabilities, structures, 

and processes to support a collaborative approach. Nokia is one such firm in the high-tech 

telecommunication industry, which has strategic network alliances of over three hundred 

small high-tech companies (Ketchen, Ireland, & Snow, 2007). However, to align the 

behaviors and incentives, we must examine the impact of the organizational structure that 
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takes into consideration the organization’s internal, external, formal, and informal systems 

for knowledge sharing.  

Organizational culture is one of the critical elements in both enhancing and 

inhibiting innovation (Naranjo Valencia, Sanz Valle, & Jiménez Jiménez, 2010). We now 

know that strategic network alliances foster learning, knowledge sharing, and provide a 

variety of economic benefits, (Podolny, 1998). The correlation of organizational learning 

is positive with breakthrough innovation, business performance, and knowledge sharing 

(Iebra Aizpurúa, Zegarra Saldaña, & Zegarra Saldaña, 2011). Breakthrough innovation is 

critical to performance improvement in these organizations since they are highly 

knowledge-intensive (Hansen et al., 1999). Breakthrough innovation relies on this 

interrelationship between strategic intent, knowledge sharing, organizational factors and 

strategic network alliances to drive the critical outputs of operating performance, patent, 

and publications, which ultimately drive shareholder valuations. 

Shareholder Value 

The relationship between knowledge sharing, network alliances, and breakthrough 

innovation is important to shareholder value. Innovation and its applications are what drive 

economic growth and wealth creation in capitalist societies that have sound 

macroeconomic policies and good infrastructure (Teece, n.d). In a 2016 an interview 

conducted by the consulting, firm McKinsey with the CEO Severin Schwan of Roche 

Pharmaceutical, Claret & Dickson (2016) reported: 

CEO Schwan declares; "the emphasis on breakthrough medicines, which has 

characterized our history, remains core to our strategy today. If we fail in 

innovation, we fail as a company. Roche’s continued success will depend on its 
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ability to replenish its pharma and diagnostics pipeline through further innovation 

breakthroughs” (p.2).  

 

Competitive advantage in today's business world and its impact on economic 

profitability is ultimately less dependent on technology, economies of scale, or natural 

resources. Instead, competitive advantage is dependent on the collection of a firm's 

capabilities; in other words, a firm depends on its internal knowledge or "human capital" 

to drive performance or economic profitably. A firm’s economic profitability is reflected 

in the stock market valuation. Stock market returns to innovation are one of the best means 

of assessing the real rewards for innovation (Sood & Tellis, 2009). The adoption of 

innovation is known to contribute to the performance or effectiveness of the adopting 

organization (Damanpour, 1991). 

In 2006, Boston Consulting Group’s (BCG) conducted a senior executive survey 

on innovation and reported the result in an article, which supported that innovation creates 

long-term shareholder value: 

Ringel, Taylor & Zablit (2017) reported: 

Innovation is essential to long-term business success, and there are good reasons 

for many companies to believe this. For example, Boston Consulting Group’s 

(BCG) research shows that innovation translates into superior long-term stock-

market performance. The 25 most innovative companies (as defined by its 2006 

Innovation survey) had a median annualized return of 14.3 percent from 1996 

through 2005, a full 300 basis points better than that of the Standard & Poor’s 

(S&P) Global 1200 median (p. 34). 

 

The innovation cycle can also be disrupted by rapidly evolving customer 

expectations and consumer-driven pressures in an increasingly complex global and ever-

changing marketplace. Consumers, not just technology, can push and drive fundamental 
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changes in the innovation cycle. Organizations need to be more flexible than ever to adapt 

their operating models and investment decisions to consumer-driven markets. One critical 

gap in the literature is that many business leaders today face tough choices for which we 

do not have data: how does one shift resources in their businesses to realize strategic goals? 

Should they risk running the risk that the competitive marketplace will do it for them? 

Breakthrough innovation as a business construct in the academic literature has 

many interrelated meanings and factors leading to maximizing shareholder value. In the 

book "Managing in a Time of Great Change" by Drucker (1998) states that "every 

organization-not just business, needs one competence: innovation." While much is said and 

written about innovation, organizations struggle to do innovation. Part of the difficulty 

arises because we lack an agreed-upon definition of innovation, let alone a definition of 

breakthrough innovation. A core understanding of how technical modularity affects R&D 

efforts is a complicated journey (Fleming & Sorenson, 2003). Academic scholars and 

business leaders do agree that breakthrough innovation is critical to a company's long-term 

growth and renewal (Christensen & Raynor, 2003). Breakthrough innovation uses new 

methods or new ideas that are extraordinarily important to shareholder valuations. 

Biopharmaceutical firms can deliver superior results for shareholder when 

executives manage for long-term value creation of breakthrough innovation. According to 

the 2016 Profile Biopharmaceutical Research Industry Report by the Pharmaceutical 

Research and Manufacturers of America, an industry trade organization: 

The PhRMA (2016) stated: 

The biopharmaceutical industry is at a pivotal time in medical discovery, which has 

enormous potential to revolutionize the treatment of costly and debilitating diseases 

further and has more than 7,000 medicines in clinical development. Decades of 
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promise and progress and now starting to pay off. The biopharmaceutical market is 

more dynamic and sophisticated than ever before, but the players in the industry 

have had a strong history of staying focused on the long-term (p. 4).  

 

In the McKinsey’s 2016 Quarterly report interview, Severin Schwan CEO of 

Roche Group states: “looking back over the past one hundred or more years, all our 

periods of strongest growth were driven by breakthrough innovations" (Claret & 

Dickson, 2016, p. 1). 

CounterPoint for Consideration – Incremental Innovation 

Breakthrough innovation is a complicated and risky business endeavor in the 

biopharmaceutical industry. With an average of fifteen years of development for a product, 

out of which only one out of twelve make it to the marketplace, and at an average cost of 

$2.6 billion (DiMasi, Grabowski, & Hansen, 2016), why innovate at all? Although 

shareholders can reap the rewards of value creation by assuming the higher risk of 

breakthrough innovation, in the end there are many instances of failure and a lack of value 

creation for shareholders. Instead, should shareholders be more interested in the potential 

value of incremental innovation? The value of incremental innovation should not be 

underestimated, as it can positively affect both customers and shareholder value. Because 

incremental innovation is less risky, it is more likely to reach the marketplace (Globerman 

& Lybecker, 2014).  

Biopharmaceutical firms need a steady stream of current revenue and profits to fund 

a product’s long development cycle. Incremental innovation keeps companies in business 

by keeping a steady eye on operations and focusing on improving profit and cash flow, 

even though breakthrough innovation is critical to achieving long-term shareholder value 
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(Sorescu & Spanjol, 2008). Senior executives in the biopharmaceutical industry need to 

balance the short-term and long-term benefits and risks of innovation: in short, 

organizational ambidexterity is an essential factor in the long-term survival of a company. 

Biopharmaceutical firms may be best served by finding the right balance between 

exploration or breakthrough innovation, and exploitation or incremental innovation 

(O’Reilly & Tushman, 2013; Dunlap‐Hinkler, Kotabe, & Mudambi, R., 2010).  

Research and development in the biopharmaceutical industry is a building process 

based on the foundation of scientific knowledge. Despite being the first-mover with 

breakthrough innovation, companies have often failed to achieve a significant market share 

(Rayna, & Striukova, 2009). Market leaders are often the firms that incrementally make 

improvements to drug products within a particular therapeutic class. Incremental 

innovations in the biopharmaceutical industry provide value for both doctors and patients. 

For physicians, incremental innovation provides the flexibility needed to treat the needs of 

diverse patients more precisely, while improving patient compliance by eliminating 

adverse drug reactions and side effects. Incremental innovation also promotes increased 

price competition amongst biopharmaceutical companies, thereby generating cost savings 

in the health-care sector. Most importantly, the majority of medical progress happens 

through incremental innovation (Globerman & Lybecker, 2014). 

Incremental innovation is the bread and butter of an organization (O'Connor, 2012), 

as its short-term focus is on operating results by improving profit margins, keeping market 

share, and steadily improving shareholder value. Incremental innovation is a 

counterbalance and often needed risk mitigation tactic, as it allows biopharmaceutical firms 

not to solely focus on the never-ending search for the next breakthrough innovation. 
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Incremental innovation provides the revenue today that will support the development of 

more risky breakthrough innovations (Wertheimer & Santella, 2005).  

Today business executives are under short-term pressure to deliver quarterly 

business results for both the top line revenue and bottom line earnings growth, while still 

filling the longer-term breakthrough innovation pipeline. Some shareholders like activist 

fund investors apply external pressure on senior management teams to deliver positive 

quarterly results. Activist shareholders in recent years are more frequently concerned with 

increasing share value through operating performance improvements (Denes, Karpoff, & 

McWilliams, 2017). To minimize this short-term pressure on shareholder value, executives 

can focus on incremental innovation. Incremental innovation provides this short business 

value by providing a continuous flow of operating value to help build a steady bridge to 

the long-term value creation of breakthrough innovation. 

The exploitive nature of incremental innovation is vital to shareholder value as it 

builds upon the biopharmaceutical firm's knowledge base. Driving efficiency and meeting 

the needs of customers allows a continuous flow of value. Research, from McKinsey 

Global Institute in cooperation with FCLT Global, found that companies that deliver 

superior results when executives manage for long-term value creation. At the same time, 

the same survey of senior executives’ highlights the growing pressure felt to deliver strong 

short-term results has increased over the last few years (Barton, Manyika & Keohane 

Williamson, 2017). The biopharmaceutical industry depends on incremental innovations 

to provide the revenue for its breakthrough innovation drugs (Wertheimer, & Santella, 

2005). 
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The following two case studies with secondary data and the third case study with 

primary data from semi-structured interviews with biopharmaceutical executives seek to 

find the strategic clues and answers to how breakthrough innovation strategy is viewed, 

acted upon and how it applies to the firm’s ultimate vision of delivering superior 

shareholder value. Innovation driven firms can move to protect the interests of shareholders 

by making the correct strategic decisions (Teece, 1986). Additionally, the research from 

McKinsey Global Institute in cooperation with FCLT Global, "found that companies that 

operate with a real long-term mindset have consistently outperformed their industry peers 

since 2001 across almost every financial measure that matters" (Barton, Manyika & 

Keohane Williamson, 2017, p. 7). The reason why firms succeed or- fail is perhaps the 

central question in strategy (Porter, 1991). The frequently cited “undervaluation” of 

innovation (Hall, Trajtenberg, & Jaffe, 2001 & 2005) may be due to not correctly assessing 

the full value of innovations immediately, but to Wall Street analyst and investors 

computing returns to isolated breakthrough innovation events (Sood & Tellis, 2009).   
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CHAPTER 5 – METHODOLOGY OVERVIEW 

Overall Research Design 

This dissertation research project is a qualitative case study that explores the 

phenomena of breakthrough innovation through a prescriptive theory building lens within 

the biopharmaceutical industry, including an inductive reasoning approach. What is 

essential for building theory is that case studies, like experiments, are generalizable to 

theoretical propositions (Yin, 1984). The case study method is the research strategy used 

to gain insight and understanding of breakthrough innovation in the biopharmaceutical 

industry. Gaining insight and understanding of breakthrough innovation phenomenon then 

would suggest useing an instrumental case study to learn and understand (Stake, 1995). 

The different data collection methods ensure that the research issue is explored through 

several lenses that allow for multiple angles of the phenomenon to be examined and 

understood (Baxter & Jack, 2008). 

The qualitative case studies comprise of a pilot case study, an in-depth case study, 

and an industry case study. The cases studies are a series of independent studies that 

confirm or disconfirm conceptual insights of breakthrough innovation and provide a 

different approach to the research. Furthermore, the study design’s multiple case studies 

allow a "replication" logic (Yin, 1984), as each case, as a series of independent 

experiments, can confirm or disconfirm conceptual insights from a previous case. 

Qualitative research is chosen to investigate the breakthrough innovation relationships of 

knowledge sharing and strategic network alliances that develop long-term shareholder 

value. 
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Overall Data Collection 

This project consists of multiple sources to triangulate the findings of the qualitative 

research. There are three independent phases of this dissertation research project, with the 

first two case studies utilizing secondary archival data and documents of public records. 

The third case study of the dissertation utilizes a data collection method of semi-structured 

interviews. The different data collection methods ensure that the research issue is explored 

through several lenses and allows for multiple angles of the phenomenon to be revealed 

and understood (Baxter & Jack, 2008). 

The pilot case study is exploratory, and it highlights the changes in the 

biopharmaceutical industry. We utilize secondary data of the archival type that includes 

company website, annual reports, Security and Exchange Commission (SEC) filings, 

business publications, and blogs or any record in the public domain. The second case study 

is an in-depth study illustrating the biopharmaceutical breakthrough innovation challenges. 

The second case study also utilizes secondary data of the archival type of that includes 

company website, annual reports, Security and Exchange Commission (SEC) filing, 

business publications, blogs or any record in the public domain. The third case study is 

about the challenges of breakthrough innovation from the perspective of senior executives 

in the biopharmaceutical industry. The third industry case study utilizes semi-structured 

interviews as the primary data collection with biopharmaceutical executives to gain 

insights of the relationships of breakthrough innovation. These semi-structured interviews 

are entirely confidentially for both the biopharmaceutical firms they represent and for the 

individual privacy of the respondents. 
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Overall Data Analysis 

An important strategy is to follow the theoretical propositions to help focus on the 

most relevant data that led to the case study. Case studies can involve either single or 

multiple cases, and numerous levels of analysis (Yin, 1984). Theory-building can combine 

various data collection methods such as interviews, observations, and archival sources. Our 

semi-structured interviews’ primary objectives are to understand breakthrough innovation 

from the respondent's perspective better and to gain insights. The emphasis is on exploring 

the phenomenon of breakthrough innovation. 

We use a mixed approach to content analysis utilizing word counts analyses, 

coding, and themes, as inductive researchers have several options (Eisenhardt, 1989). The 

theory-building process often resembles grounded theory, even though ‘it does not adhere 

rigidly to either the precepts or the methods’ (Welch, Piekkari, Plakoyiannaki, & 

Paavilainen-Mäntymäki, 2011). Utilization of an iterative and systematic coding and 

analysis approach to the data is taken, but not a rigid structure that constrains interpretation. 

Creating codes then organizing the codes into themes and categories for further manual 

and qualitative data analysis software (QDAS) data analysis is the approach. Interwoven 

in into the examination are the theories and strategies of resource allocation, dynamic 

capability, competitive advantage, and transaction cost. 

Overall Setting 

The three case studies comprise of the following; the first small pilot case study is 

an analysis of the biopharmaceutical industry in a period of transition over the past fifteen 

years and reviewing the various alternative innovation strategies employed by a few of the 
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industry most significant companies. The second is an in-depth case study on a leading 

biopharmaceutical, Bristol Myers Squibb and their approach to breakthrough innovation 

over a ten-year period. The third case study is a set of semi-structured interviews with 

senior executives in the biopharmaceutical industry across multiple functional disciplines, 

different size biopharmaceutical firms and geographic regions to confirm the insights on 

breakthrough innovation in the biopharmaceutical industry. 
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CHAPTER 6 - PILOT STUDY  

Methodology 

Research Design 

A qualitative case study is utilized to examine the overall biopharmaceutical 

industry and competitive landscape viewpoints to help better understand the trends in 

breakthrough innovation over the past fifteen years. The case study is the first in a series 

of independent studies that confirm or disconfirm conceptual insights of breakthrough 

innovation and provide a different aspect of the research. 

Data Collection 

This first small pilot study utilizes archival data will be the primary source for the 

data collection. The qualitative data collection and analysis will employ the technique of 

linking data to the propositions outlined in the breakthrough innovation model Figure 4 

(see pg. 38). The dataset is from different sources of public information focused on the 

constructs of breakthrough innovation. 

Setting 

Pilot study 1 examines the past fifteen years in the biopharmaceutical industry in 

which alternative innovation strategies biopharmaceutical firms undertook before and after 

the era of the big blockbuster and "patent cliff." This period serves as a point of demarcation 

to analyze changes in the alternative innovation strategies. The first innovation strategy 

examines the “Go It Alone” approach to innovation, which examined two of the industry’s 

largest companies, Pfizer and Merck, and their high-profile mergers and acquisitions from 
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two different perfectives: operating effectiveness and diversification. The second approach 

analyzed was from the perspective of licensing/strategic alliance partnership by examining 

Bristol Myers Squibb (BMS). Finally, the final innovation approach was called a hybrid or 

asset swap approaches by examining the relationship between GlaxoSmithKline (GSK) & 

Novartis. The setting or background for this pilot case study serves as a point of 

demarcation which coincidences with the biopharmaceutical industry patent cliff in which 

many of the largest revenue producing products lost their patent protection status.  

Results - Alternative Innovation Strategies in the Pharmaceutical Industry  

A decade ago, the patent expirations of old breakthrough innovations altered the 

pharmaceutical industry. From-2002 to 2007, the pharmaceutical industry faced a patent 

expiration for approximately thirty-five products with about $73 billion in revenue 

declines. How did the industry respond to this dramatic shortfall in revenue? Is the industry 

thriving again with breakthrough innovation? According to a report by the US-based 

investment banking firm Evercore, "2016 Mid-Year Update on the Healthcare 

Environment;" the general economic and geopolitical environment is not very encouraging, 

but, in healthcare, a golden age of innovation is continuing to flourish (Evercore, 2016). 

One answer for many biopharmaceutical companies’ response to the drastic decline 

in revenue has been through mergers & acquisitions (M&A) to build a globally diversified 

business. However, are they producing breakthrough innovations? The World Health 

Organization values the pharmaceutical industry at $300 billion, making it one of the 

world’s most important markets. What’s more, its value is expected to increase to $400 

billion in the next three years (World Health Organization, n.d.). The industry may still be 
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in a transition phase, coming out of an era when the class of drugs focuses on the mass 

population served by the primary care market. With many of the largest revenue-producing 

products losing patent protection, the blockbuster era is often labeled as the "patent cliff" 

era. According to PwC's Pharma 2020 Report, 

(PWC, 2007) stated: 

$148 billion of the industry's revenue will be wiped out between 2012 and 2018. In 

2016 alone, the pharmaceutical industry is expected to miss an estimated $17 billion 

in revenue. This loss of revenue is mainly due to massive drug product revenue 

coming to the expiration of their patent life (pg. 6). 

 

In the era of the big blockbuster, many pharmaceutical firms' strategies were to 

cope with the income decline through a global diversification strategy, to deal with the 

unpredictability of drug development. Many pharmaceutical executives believed they 

needed global scale and diversity to maintain a competitive advantage. In 2009, the 

pharmaceutical industry had many examples of strategically acquiring a diversified 

portfolio. Roche Holding AG bought the remaining shares of Genentech Inc., for its 

biologics capabilities. Pfizer Inc. acquired Wyeth for $68 billion and added biotechnology 

drugs, vaccines, and consumer-health products. Merck acquired Schering Plough for $41 

billion and added capabilities in biotech, consumer-health, and animal-health businesses, 

and expanded commercial presence emerging markets. 

Big Blockbuster Era 

The revenue-producing drugs and firms who owned these highly valued 

breakthrough innovation assets best note the blockbuster era. One of the pharmaceutical 

industry's poster child is the product Lipitor (atorvastatin), which is the world's top-selling 

prescription drug of all time. According to Pfizer's 2014 Annual Reports and website 
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(Pfizer, 2014), Pfizer earned the bulk of the revenue from the lifespan of the Lipitor 

product. Also, Pfizer has cumulative sales over a fourteen-year period ending in 2012, with 

revenues that exceeded $125 billion and provided up to a twenty-five percent of Pfizer 

Inc.'s annual revenue for years. The short history of Lipitor is as follows: it was discovered 

by Parke-Davis, acquired by Warner-Lambert in 1985, first launched in the U.S. market in 

1996 as a co-promotion partnership between Warner-Lambert and Pfizer in 2000, Pfizer 

acquired Warner-Lambert $90.2 billion. Finally, the patent Pfizer's atorvastatin expired in 

November 2011 (Pfizer, n.d). 

Lipitor is the classic example of a blockbuster, because of both the mass revenue it 

generated and the wildly successful exceeding the sales benchmark of at least $1 billion. 

Also, Lipitor was one drug to treat one disease that affected a large population. This patient 

population was served by the primary care physicians who managed a chronic medical 

condition of cardiovascular or heart disease. Lipitor was perfectly aligned and was a 

clinically powerful cholesterol-lowering drug. It was differentiable from existing statins 

because of its superior ability to lower cholesterol levels. The discovery of a new 

therapeutic drug class called statins revolutionized the treatment of high cholesterol for a 

marketplace with millions of untreated patients. 

The are many other notable blockbuster medicines and companies from the era of 

significant revenue with sizeable patient population characteristics. For example, BMS and 

Sanofi sold the product Plavix (clopidogrel). Plavix was a drug to help prevent heart attacks 

and strokes. Another example is the product Diovan (valsartan) marketed by Novartis used 

to treat high blood pressure. The final example of a notable blockbuster is the drug Advair 

(fluticasone and salmeterol), sold by GSK to treat chronic asthma patients. 
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2010 to 2016 – Era of Transition 

The pharmaceutical industry executives needed to reevaluate their businesses 

strategically to deal with the revenue decline from the loss of patent exclusivity from the 

blockbuster era. The global diversification strategy through mergers and acquisitions 

(M&A) was not enough to replace the top line revenue growth needed in the current era of 

transition. It was stated in the article, “Trying to Recapture the Magic: The Strategy Behind 

the Pharma M&A Rush (Health Economics, n.d.). Driving the M&A rush is a desire by 

pharmaceutical companies to buy products aligned with their strengths by selling non-core 

businesses and replenishing their new drug pipelines. This new era highlights the small 

bolt-on acquisitions, in-licensing activities, and collaborations for the development of 

pipeline candidates along with divestment of non-core business segments allow these 

companies to focus on their areas of expertise. Pharmaceutical executives re-evaluated 

their firm's dynamic capabilities and where their businesses best had a competitive 

advantage. The result thus far has been a varying number of M&A approaches to solve this 

lack of innovation sorely needed in the industry to help grow the top line revenue. 

According to EY 2015 Global Corporate Divestment Study, many 

biopharmaceutical firms are therefore reshaping their portfolios to play to their strengths. 

It is not that these assets do not have intrinsic value. Instead, there is recognition that 

revenues could grow faster and create more shareholder value if a new owner with different 

investment priorities controlled their development (EY, 2015). 

However, the very core foundation of the pharmaceutical industry is based on 

breakthrough innovation, and despite the challenges of an unpredictable drug development 

process the environment has begun to show promise with new drug development strategies 
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and operational efficiency. The current pharmaceutical competitive landscape calls for 

firms to have leadership positions in breakthrough innovation capabilities that require both 

research & development (R&D) and commercial excellence. Many pharmaceutical 

companies have narrowed their business focuses and pooled assets to create category 

leadership positions. 

FDA Regulatory Environment 

A critical component of the pharmaceutical industry's potential for breakthrough 

innovation is the network collaborations with the Food and Drug Administration (FDA). 

In the past several years Recently, Congress passed legislation to incentivize innovation 

and speed by creating programs that support the FDA review processes, which are aligned 

to help accelerate the drug development, and approval processes, while still maintaining 

safety and efficacy standards for patients. For example, several key pieces of legislation 

that support a stream of innovation coming from the pharmaceutical industry are; The 1992 

Prescription Drug User Fee Act (PDUFA) which supports the increase in speed for the 

process of reviewing new drug applications (NDA's) by creating deadlines. Another 

example is a piece of legislation called the 1993 Accelerated Approval, thus allowing the 

FDA to establish a pathway allowing specific drugs to approval for surrogate endpoints 

which potentially shorten the duration of clinical trials.  

A third example and perhaps one of the most critical pieces of legislation was the 

2012 FDA Safety and Innovation Act which created a new “breakthrough therapy” 

designation to expedite the development and review of new drugs for serious, life-

threatening diseases in which early clinical evidence suggested improvement over existing 
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therapies. The breakthrough therapy designation allows for faster approvals of critical 

breakthrough innovation potential products. Since 2012 the FDA has granted breakthrough 

therapy designation about 141 times, which in the year 2016 accounted for thirty-two 

percent of all new drug approvals (“US Food and Drug Administration,” 2016). Finally, 

the last example is a piece of legislation which was the recently approved called the 21st 

Century Cures Act. This most recent legislation helps to facilitate the use of new types of 

scientific data, thus enabling a greater comprehensive understanding of risks and benefits 

for approval of new indications for FDA-previously approved drugs. 

This support by Congress and the FDA of innovation in the pharmaceutical industry 

is decisive action demonstrating in the recent performance of new novel drugs approvals. 

For example, in 2015 the FDA approved forty-five new drugs (NME's), up from forty-one 

approvals in 2014 and in 2013 from twenty-seven approvals, which are at all-time levels 

(“US Food and Drug Administration,” 2015). In 2014 FDA approved a record for new drug 

approvals which was more than in any of the past fifteen years and with a positive trend 

since 2007. These recent approvals in FDA of new novel drug approvals have been the 

most since a record high of fifty-six approvals in 1996 (“US Food and Drug 

Administration.” 2016). These approvals provide a solid base of potential new 

breakthrough innovation products for years to come, and the future looks promising for 

breakthrough innovation performance. According to HMB Partners, a Switzerland based 

firm and one of the world's leaders in biotech investing stated; the seventeen newly 

approved drugs in 2015 which held the breakthrough therapy designation has a total of 

worldwide sales that could reach over $1 billion per year (HBM Partners, n.d.). 
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Pharmaceutical companies can now focus on rebuilding their dynamic capabilities 

and match up with the FDA on a common objective of breakthrough innovation in areas of 

unmet medical needs. The various alternative strategies of innovation demonstrate the need 

for pharmaceutical firms to build a strong set of dynamic capabilities in few critical 

therapeutic areas of innovation or specialties. By focusing the company's capabilities on 

their core strengths, these pharmaceutical companies will become leaders in a narrow set 

of therapeutic areas, which they believe process a large opportunity solve an unmet medical 

need. This focused innovation will provide firms with the competitive advantage in the 

marketplace and regain the breakthrough innovation revenue dominance of a bygone era. 

However, there is a strong voice in the pharmaceutical industry that believes firms have 

lost their ability to develop new products and are instead unable to replace product revenue 

due to the "patent cliff." However, there are strong tailwinds that indicate breakthrough 

innovation is happening at a record pace. 

Alternative Innovation Strategies 

How do the pharmaceutical companies replenish the drug pipeline? With the cost 

of capital low and the appetite for deals in the pharmaceutical market, it is time for firms 

to focus on continuing to build their dynamic capabilities. In 2015, biopharmaceutical 

companies set a new record for the value of the deals struck at $462.2 billion compared to 

2014 at $319.5. The volume of transactions also grew by twenty-one and a half percent, up 

to 768 deals, from 632 in 2014, according to EY Consulting (EY, 2015) But what are the 

best kind of M&A deals? One answer may appear to do more deals. Taking a closer look 

at the M&A deals, several critical different strategic approaches are being made in today's 

competitive environment by biopharmaceutical firms. These alternative innovation 
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strategies range from: (1) the previous blockbuster era of major acquisitions, (2) Changing 

from the previous "go it alone" innovation strategy to a changing strategy of significant 

diversification again changing to smaller bolt-on acquisitions, (3) Licensing or alliance 

partnership focused bolt-on acquisitions, and (4) Finally, a hybrid approach to swapping 

assets to reorient the firm's competitive advantage and core capabilities as in the asset swap 

deals.  

Pfizer has continued its revenue growth in the past decade through additional mega 

M&A deal transactions. For example, Pfizer acquired Hospira in 2015 for a value of 

approximately $17 billion. Then, in 2016, Pfizer pursued one of the industry's largest 

merger with Allergan for an estimated value of $160 billion, which ultimately failed to 

materialize but still had the clear strategic intent to continue their M&A strategy (Pfizer, 

n.d.). This acquisition strategy apparently worked in the big blockbuster era, but in today's 

competitive marketplace the ability to produced massive revenue producing breakthrough 

innovative products is in question. As often part of the M&A, a rationale is for synergies, 

i.e., cost-cutting comes from a reduction in R&D spending and overlapping capabilities, 

but also from the elimination of potential breakthrough innovation by reductions in 

research sites, programs, and scientists. For example, the combined R&D expense between 

Pfizer and Wyeth was approximate $12 billion in 2008. In 2013 the Pfizer combined R&D 

costs were estimated $6.5 billion (Pfizer, 2014). However, for now, the strategy of driving 

operating efficiency either through synergies of integration of businesses or tax inversions, 

such as Pfizer and Allergan proposed merger continue, to be an approach from the previous 

blockbuster era.  
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Alternatively, Merck's innovation strategy in this changing competitive landscape 

posts the big blockbuster era is one of buying mid-size drug makers that complement its 

existing products. In 2009 when Merck merged with Schering Plough, this marked a 

significant change in their strategic intention as Merck previously mainly relied on internal 

development to create breakthrough innovation. The 2009 M&A strategy was focused on 

diversification on a global scale to manage through the patent cliff and loses of revenue 

era. However, more recently Merck appears to have changed their strategic intention to 

acquire breakthrough innovation by moving away from the global diversification strategy 

to a small more focused bolt-on approach. 

For example, in October 2014 Merck & Co. sold the consumer health business to 

Bayer for $14.2 billion. Then in December 2014, it announced the $9.5 billion purchase of 

antibiotic developer Cubist Pharmaceuticals (Gelles, 2014). These are examples of a bolt-

on acquisition deal which further strengthens Merck's core capabilities and competitive 

advantage positions in both the hospital customer segment and anti-infective therapeutic 

category. In Merck 2014 Annual Report, it was stated by Kenneth C. Frazier, Merck's chief 

executive stated that Merck would continue to aquire smaller companies, rather than focus 

on a mega-merger. "We are an innovation-focused company," he said. "We will use 

business development and M&A to get access to the best science that we can. We are not 

as interested in doing a massive consolidation merger that is driven by cost synergies. A 

significant consolidation transaction to us would be a distraction." (Merck, 2014). 

A third innovation strategy emerging are asset swap deals in which pharmaceutical 

companies are seeking to divest non-core assets such as consumer health businesses, 

leveraging the proceeds to acquire bolt-on capabilities that solidify their critical core skills 
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and strengthen therapeutic positions. For example, the asset swap deals between GSK and 

Novartis, in which Novartis received GSK's oncology assets in a trade for Novartis' vaccine 

business, in effect, strength each company's core capabilities and focusing on its strategic 

intent in a particular breakthrough innovation opportunity. Also, the two firms built a joint 

venture to create a consumer healthcare business to gain greater global scale of economies. 

Finally, the last example of alternative innovation strategy is the BMS "String of 

Pearls" strategy. In the 2014 Annual Report James M. Cornelius, Chairman March 5, 2015, 

stated: In 2007, when BMS launched the BioPharma Transformation, this meant a new 

strategy, a new focus and a new sense of the possible. Combining the best of big pharma 

with the best of biotech, we began a process that fundamentally changed "what" we do and 

"how" we do it. More innovation. More improvement. More integration (BMS, 2014). 

To accelerate this transformation, the BMS introduced the "String of Pearls" 

approach to complement and enhance their internal capabilities with a series of innovative 

alliances, partnerships, and acquisitions with small and large companies. One example of 

the bolt on strategy by BMS was the licensing and alliance collaboration with Ono 

Pharmaceutical. In 2011 when BMS and Ono entered into a strategic agreement to expand 

BMS's territorial rights to an investigational cancer immunotherapy product, which is now 

known as the product Opdivo (nivolumab) and for the co-development and co-

commercialization of another product Orencia in Japan. Opdivo was first approved in 

December 2014 an FDA designation of Breakthrough Therapy and produced worldwide 

revenue of $467 million in the nine months ended September 30, 2015 (BMS. n.d.) 



 
 

68 

This partnership was a follow on the strategy to build BMS's dynamic capabilities 

in the immunotherapy market, as in 2009 BMS acquired Medarex Inc., a biotech company 

and a partner since 2005. This acquisition significantly expanded Bristol-Myers Squibb's 

oncology platform, positioned the company for long-term leadership in biologics and 

finally allowed BMS to gain full rights for Yervoy (ipilimumab). Wall Street analysts have 

estimated peak sales of $1 billion to $1.5 billion for the product; Goldman Sachs believes 

the immunotherapy market could be worth $31 billion by 2020.  

Summary 

Several factors have been fueling this innovation rally and competitive landscape 

changes over of the past three years regarding breakthrough innovation driving revenue 

growth. The FDA has been pushing to speed up approvals over the last several years by 

utilizing the available tools to expedite drug development, thus supporting the 

pharmaceutical industry drive towards innovation. According to Ernst & Young, the 

genomics-based insights that emerged in the early 2000s are finally delivering on new drug 

therapies. That, in turn, has led biotech/pharmaceutical businesses to increase their research 

and development spending by twenty percent a year. After a challenging period of a few 

promising drugs, the innovations are finally bearing financial fruit. 

Finally, the competitive strategies of breakthrough innovation in the 

pharmaceutical industry are beginning to show progress with the cost of capital at historical 

lows. Providing a sustainable competitive advantage with a strong trend and focus on 

strategic acquisitions or licensing deals that are building new capabilities in a particular 

therapeutic area are paramount to breakthrough innovation success. The concrete of 
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achievement with the alternative innovation M&A strategies' such as; BMS "String of 

Pearls" strategy and with the asset swap deal between GSK and Novartis. The 

pharmaceutical industry will continue to be the world's revenue leading industry and 

provide life-saving drugs, but the best innovation strategy that will deliver on the 

breakthrough innovations consistently is yet to be played out. 
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CHAPTER 7 – AN IN-DEPTH CASE STUDY 

Methodology 

Research Design 

Cases studies are also a necessary means of education as a rich and descriptive case 

of a firm promotes learning by giving a practical framework for generalizations and 

theoretical explications (Brem, 2010). The following research question drives the case 

study strategy: does the combination of knowledge sharing and strategic network alliances 

in the biopharmaceutical industry have a greater positive impact on breakthrough 

innovation than individually focused, thus having a collective greater positive impact on 

shareholder value them individually? 

The goal of this case in-depth study utilizing teaching case approach is that the 

learner has to analyze problems and situations, gather and evaluate information, interpret 

facts, develop alternative solutions, and come to final solutions, alone or in a group (Brem, 

2010). This case can be beneficial in the introduction or revision of critical concepts in 

strategy, competitive advantage and breakthrough innovation through strategic network 

alliances. 

Data Collection 

Utilization of archival data will be the primary source for the data collection. The 

qualitative data collection and analysis will utilize the technique of linking data to the 

propositions outlined in the breakthrough innovation model Figure 4 (see pg.38). The 

dataset is from different sources of public information focused on the constructs of 

breakthrough innovation of strategic network alliances and knowledge sharing.  
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Setting 

Bristol Myers Squibb (BMS) was amongst the oldest U.S. pharmaceutical 

companies, dating back to 1858. For the past ten years, BMS has transformed itself from a 

globally diversified healthcare company to a highly focused global biopharmaceutical 

company. The BMS executive team have executed their business's transformation through 

their Biopharma Strategy based on three strategic pillars: (1) focusing their portfolio of 

products strictly on unmet severe medical needs, (2) implementing a productivity and 

continuous improvement program, and (3) an innovation business model. This innovation 

model was called the "String of Pearls" approach, and highly leverages their external 

partnerships. BMS's external innovation approach shared risks and costs through a network 

of partners and has resulted in a leadership position in the newly emerging high potential 

innovation immuno-oncology (I/O) therapeutic class that targets cancer patients. The BMS 

top management team believe that their Biopharma Strategy offered the best approach to 

building a long-term sustainable competitive advantage. 

However, with a new competitive threat in the lung cancer market from Merck & 

Co., BMS has lost approximately $47 billion market capitalization due to concerns that 

their lead product, Opdivo, would not meet project revenue estimates. New activist 

investors added pressure to the management team, demanding that BMS abandon its 

strategy and move toward merging with a larger firm like Pfizer. As tensions grew between 

shareholder’s short-term focus of regaining market capitalization and the stakeholders' 

longer-term view of building an excellent biopharmaceutical company, the management 

team needed to take action to satisfy them and pursue the best path in creating shareholder 

value, while at the same time balancing the needs of the firm. 
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This case is intended for corporate strategy decision-making in the breakthrough 

innovation dependent biopharmaceutical industry. Additionally, it is an analysis of 

shareholders versus stakeholders within an industry associated with a high cost of capital, 

high risk/reward, and extended development life cycle. The case demonstrates the tensions 

an executive management team faces when a critical business strategy hits a bump in the 

road with a competitive threat and new activist shareholders provide short-term pressure 

on the executive team to increase the firm's valuation.  

The unit of analysis will be at several levels, starting with the overall 

biopharmaceutical industry and competitive landscape viewpoints to help better 

understand the trends in breakthrough innovation. Then at the company, level by primarily 

focusing on Bristol Myers Squibb in the biopharmaceutical industry involved in a different 

set of knowledge acquisition strategies. Finally, at the product level units of analysis, the 

case study will examine the two firm’s product portfolios as examples of breakthrough 

innovation. 

Results: An Illustration of Industry Challenges 

The first few months of 2017 had been exceptionally turbulent for Bristol Myers 

Squibb (BMS), the US-based pharmaceutical company headquartered in New York City. 

The drop-in stock price had been sudden after reaching a 17-year high of $76.69 in July 

2016. By the end of January 2017, BMS’s stock trading just above the $48 level, wiping 

out $47 billion in market capitalization. Shareholders were not pleased and added 

untended fuel to the fire. BMS’s CFO Charles Bancroft declared during a regular 

earnings conference call with investors and analysts that 2017’s projections were going to 
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be affected by both foreign exchange rates and stronger than expected competition for 

BMS’s lung cancer treatment Opdivo (“Bristol-Myers Squibb (BMY) Q4 2016 Results,” 

2017). As a result, calls from BMS investors and Wall Street analysts for a potential 

strategy adjustment emerged, particularly for a merger with a larger pharmaceutical firm, 

such as Pfizer.  

The BMS executive team took swift actions to prevent a merger by reorganizing 

and streamlining its research and development operations. Also, the BMS executive team 

repurchased $2 billion in company stock, adding three new board members following the 

suggestion of some new activist investors, developing new strategic innovation 

partnerships deals, and combining Opdivo sales with other drugs in late-stage clinical 

studies to boost market power. The question remained whether these actions were enough 

to satisfy increasingly more vocal activist shareholders, such as famous billionaire investor 

Carl Icahn.  

The executive team believed that their “Biopharma Strategy” provided the best 

approach for assuring long-term competitiveness. This strategy includes an external 

innovation approach, whereby BMS shared risks and costs through a network of innovation 

partners (Reuters Staff, 2017). However, by May 2017 pressures were rising to shift 

strategy and to pursue a merger with an industry giant after all. The executive team had to 

assess all strategic options before the next regular analysts’ call, approaching in only a few 

weeks’ time. The billion-dollar question was which option would create the highest 

shareholder value for BMS: continue to execute on the long-term focused innovation 

partnership strategy, or merge with a larger firm to follow more short-term shareholder 

interests? 
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BMS Facing Turbulences in the Biopharmaceutical Business 

BMS is amongst the oldest U.S. pharmaceutical companies, dating back to 1858. 

BMS fell on hard times during the early 2000’s after a notorious corporate accounting 

scandal, which shook up the entire top management team. By late 2006, James M. 

Cornelius was named interim chief executive officer (CEO) followed by his permanent 

appointment on February 11, 2008. The year 2008 earmarked the beginning of a significant 

multi-year corporate change process. During the next decade, BMS transformed from a 

globally diversified healthcare company comprised of four businesses: medical devices, 

pharmaceuticals, consumer products, and nutritional products to a highly focused, global 

biopharmaceutical company (BMS, 2009). By 2017, BMS’s strategic capabilities are about 

leveraging external knowledge sharing alliances and strategic partnership. The logic was 

to generate sustained competitive advantage through innovation particularly in various 

therapeutic drug segments while reducing risks compared to relying upon an only limited 

number of internal but costly innovation initiatives.  

The alliance and partnership strategy dated back to the early days of Cornelius’s 

tenure as head of the company (BMS, 2009). The primary objective was to improve 

shareholder value by driving both top and bottom line growth. He saw this strategy as part 

of an evolution towards a next generation biopharma company that combined resources of 

a mid-sized pharmaceutical company with the innovation dynamics and passion of biotech 

start-ups. The three critical components of strategy were; (1) focus on the product portfolio 

strictly on critical unmet medical needs, (2) implement a prudent productivity and 

continuous improvement program and, (3) make use of an innovative business model 

internally referred to by the name "String of Pearls" (BMS, 2009).  
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The “String of Pearls” model emerged when BMS recognized that innovation 

happens on a global basis, including outside of its organization. A key element of BMS’ 

partnering success was the fuelling of its early and mid-stage development pipeline through 

a steady stream of acquisitions, collaborations, alliances, licensing agreements and joint 

ventures (“Pharmaceutical Partnerships - Bristol-Myers Squibb,” n.d.). The "String of 

Pearls" strategy had been significant to BMS's organizational success to date. For example, 

in 2012 approximately forty percent of BMS's pipeline and fifty percent of revenue came 

from "String of Pearls" strategic alliances (Davis, 2013), particularly in a few critical 

therapeutic areas. For the past decade, BMS had provided considerable shareholder value 

through risk sharing the cost of development, while delivering a steady stream of medicines 

to patients with serious illnesses. This strategy was in line with the opinion of major 

management consulting firms like for example Deloitte who noted that; "Smaller 

companies [compared to larger companies] develop more cost-effectively with better 

returns. Projected peak revenue for externally sourced assets is higher: More than six 

percent of externally sourced assets, more than twenty percent of breakthrough assets, and 

more than fifty-four percent for orphan drugs. Companies that focus on fewer therapy areas 

are delivering higher R&D returns,” (“Measuring the Return From,” n.d.). 

In the biopharmaceutical industry, the creation of breakthrough innovation has been 

particularly challenging because it is nearly impossible to accurately predict the time and 

amount of financial return on significant R&D investments. BMS began its transformation 

in 2007 as an alternative innovation strategy relative to the rest of the industry by distinctly 

extending their capabilities through external alliance partnerships. By 2012 BMS’s 

business transformation efforts had begun to show promise with new drug development on 
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the horizon and operational efficiency improvements affecting the bottom line positively. 

The BMS management had successfully narrowed the business focus and was able to pool 

assets allowing for category leadership positions. BMS’s strength were breakthrough 

innovation capabilities through this long partnership approach (see Exhibit 1). 

As a direct result of the “String of Pearls” strategy, BMS had become the leading 

biopharmaceutical company in the immuno-oncology (I/O) therapeutic space. The I/O area 

was one of the top breakthrough innovation areas in the industry. A core building block of 

this success was BMS’ strategic alliance and later acquisition of Medarex in 2009, which 

brought the industry’s first two I/O products to market. Yervoy launched first followed by 

Opdivo in late 2015. Initial sales were beating expectations. Bancroft noted during the 4th 

quarter earnings call that BMS recorded $1.3 billion in revenue for Opdivo worldwide 

(BMS. 2016). When BMS launched Opdivo, many analysts estimated peak global revenue 

could reach between $4.5 billion and $6 billion by 2020. However, by 2017, BMS’ lead in 

this segment was lost, largely because of Merck's rival product, Keytruda. In December 

2016, Merck announced that it had filed for a fast U.S. approval of Keytruda in combination 

with a chemotherapy drug for first-line lung cancer treatment. Additionally, Merck was 

able to successfully demonstrate that Keytruda could extend survival among previously 

untreated lung cancer patients, while BMS’ Opdivo had so far failed to do so.  

Even with this setback, the executive team believed that BMS had an outstanding 

set of network alliances, particularly in the immuno-oncology therapeutic area, which 

would eventually generate results (see Exhibit 2). Besides the optimism regarding the 

alliances, BMS was also becoming operationally leaner, faster, and nimbler compared to 
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larger mega pharmaceutical companies like Pfizer, which was also seen as strategically 

superior. 

However, by early 2017, BMS faced mounting pressures as investors demanded an 

accelerated plan to improve valuations. Investors and Wall Street analysts worried that 

Opdivo would not live up to the projected sales estimates. Recent clinical development 

setbacks added to these concerns. The tensions between the executive team’s long-term 

strategy and activist shareholders’ short-term stock valuation objectives were rising 

sharply. However, BMS continued to pursue an innovation strategy that complemented 

internal capabilities with external strategic alliances and partnerships. Moreover, despite 

the problems that Opdivo faced, the executive team believed that the drug should 

eventually become a huge success by all accounts, eventually reaching $10 billion in sales 

(“Bristol-Myers Squibb (BMY) Q4 2016 Results,” 2017). 

Key Challenge 

Typical drug development takes an average of 10 to 15 years of development, thus 

leaving only an average of five to ten years to recover R&D investments when accounted 

for patent expiration times. Other challenges include the rapidly rising cost of new product 

development and innovation, estimated at being up to $2.6 billion per product, increasingly 

greater likelihoods of products failing in clinical development (DiMasi et al., 2003). Only 

one out of 12 products make it to market (DiMasi et al., 2016). Finally rising market and 

institutional pressures for developing life-saving drugs at lower costs.  

FDA/Regulation 
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A critical aspect of developing biopharmaceutical breakthrough innovation a was 

collaboration with the FDA. In the past several years, the US Congress had passed 

legislation to incentivize innovation and speed to market, by creating programs that 

supported and accelerated FDA review and approval processes, while maintaining safety 

and efficacy standards for patients. One crucial piece of legislation was the 2012 FDA 

Safety and Innovation Act, which created the “breakthrough therapy” designation allowing 

for fast-tracking of new drugs that would reduce or eliminate serious, life-threatening 

diseases and for which early clinical evidence suggested improvement over existing 

therapies.  

Since 2012, the FDA had granted breakthrough therapy designation about one 

hundred forty-one times, which in 2016 accounted for thirty-two percent of all new drug 

approvals (“CDER New Drug Review: 2016 Update,” n.d.).  BMS’s two leading Immuno-

Oncology (I/O) products both fell into this FDA category with Yervoy approval in March 

2011 and Opdivo approval in December 2014. Finally, the last example was a piece of 

legislation, which was called the 21st Century Cures Act. This legislation helps to facilitate 

the use of new types of evidence, enabling a more comprehensive understanding of risks 

and benefits thus allowing the FDA to evaluate the use of "real world evidence" for 

approval of new indications for previously approved drugs. 

Pricing 

Over the last several years public and political concerns emerged over the rapid 

increase in drug prices, the higher cost of specialty drugs (like for oncology), and the 

questionable actions of a few ‘bad apples’ in the biopharmaceutical industry who had 
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implemented an excessive price increase. Biopharmaceutical companies and the overall 

healthcare system are grappling with this pricing issue by experimenting with new payment 

models, but thus far there has been insufficient data collection and analysis capabilities, 

and performance metrics alignment across the major stakeholders.  

Also, higher priced combination therapy regimens in the area of Immuno-Oncology 

(I/O) like those built around Opdivo and Yervoy were becoming more common. Although 

the potential to save more lives was well recognized, it would still invite greater scrutiny 

from insurance companies. The need to prove treatment benefits more convincingly was 

becoming critical. Robert LaCaze, BMS’s Senior Vice President, Global 

Commercialization, Oncology stated; “Traditional standards of median survival do not 

fully capture the value of the long-term survival benefits being seen in patients,” (BMS, 

2014). 

Investors assumed that any pressure on pricing was terrible for the industry and 

BMS. The era of bi-annual, double-digit price increases was over though. The industry 

needed to be able to demonstrate and prove that the marketplace was controlling pricing. 

It became apparent that there was a stronger need for launching newer innovative products 

that could be priced at a premium while also demonstrating cost-effectiveness relative to 

outcomes more immediately was necessary to sustain a competitive advantage.  

Productivity 

The biopharmaceutical industry’s research and development (R&D) process were 

marked by substantial financial risks, with expenditures incurred for many development 

projects that often failed to result in commercially marketable products (DiMasi et al., 
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2016). While the industry historically had been a viewed as a highly innovative and value 

creating industry, recent stock market performance for both the industry as a whole and 

BMS particularly suggested otherwise. R&D productivity remained an issue with 

substantial costs and complexity associated with it. According to the recent report by the 

consulting firm Deloitte, the situation best describes having blockbuster costs without 

blockbuster revenues, an equation that would not be desirable from a shareholder value 

perspective. Since Deloitte started tracking the biopharmaceutical industry’s R&D 

productivity in 2010, it has steadily declined from a top end of 10.1 percent to a historic 

low of 3.7 percent by 2016 (Deloitte, 2016). 

However, the unmet medical need in treating the most challenging and complex 

diseases was still great. For the biopharmaceutical industry to maintain revenue growth, 

the industry needs to continue to find cost-effective ways to discover, develop, and 

commercialize innovations. According to a report by the investment bank Evercore, the 

general economic and geopolitical environment has not been very encouraging, but in 

healthcare, there is still the potential for a “golden age” of innovation (Evercore, 2016). 

However, to take advantage of this, many biopharmaceutical competitors were increasingly 

looking to collaborate with smaller firms that were concentrating their R&D on specific 

molecules, proteins, diseases, drug-delivery systems, or anatomical approaches. In essence, 

many of the large corporations were "outsourcing" their R&D to smaller, newer start-ups 

and creating new creative partnerships to share treatment development risk and rewards 

(Zinner, 2001). According to the consulting firm Deloitte in a survey they conducted, 61 

percent of biopharmaceutical companies indicated that they might enter into collaboration 
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and be licensing agreements as part of their growth and transformation strategy shortly 

(Deloitte, 2016). 

Competitive Environment  

Key Drivers | Business Strategy. According to the IMS Global Oncology Trend 

Report; immunotherapies were one of the fastest growing areas within the oncology 

therapeutic business and would make up a significant portion of the new drug pipeline by 

2020 (IMS Health, 2015). BMS had been the early leader in immunotherapy, who credits 

their “String of Pearls” strategy. One example was the licensing and alliance partnership 

with Medarex, which started back in 1998 as a collaboration in R&D with the purpose of 

exploring joint innovation. This relationship further evolved in 2004 when BMS bought a 

25 percent stake in Medarex to develop and commercialize a product that is now known 

as Yervoy. In 2009 BMS took 100 percent ownership of Medarex. 

Immunotherapy Market Immuno-Oncology. In 2013 Goldman Sachs highlighted a 

list of eight "disruptive technologies" including new therapies to fight cancer, drugs that 

promise to disrupt the pharma industry during the coming decades. These technologies 

included Immuno-Oncology (I-O) therapies, which utilized the power of patients' 

immune systems to battle disease like cancer (Simpson, 2013). I-O drugs triggered 

biochemical reactions in the human body that allowed the immune machinery to do its 

job of clearing away cancer cells (Alpert, 2015). Immuno-oncology was a rapidly 

evolving innovative treatment that offered that had the potential to revolutionize cancer 

treatment (BMS, 2014). 
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BMS is focused on transformational Immuno-Oncology (I-O) R&D while studying 

broad patient populations across various types of cancers with 13 clinical development 

molecules designed to target different immune system pathways (BMS, 2014). Although 

BMS had an early leadership position with the two drugs Yervoy and Opdivo, there had 

been some major setbacks due to clinical trials. Additionally, a critical decision not seek to 

accelerated FDA approval for the combination of Yervoy & Opdivo in non-small lung 

cancer versus the BMS’s main competitor Merck's who did so for its rival product called 

Keytruda seemed to backfire. BMS had tried to get approval for all patients at the same 

time versus Merck’s clinical trial design was more focused in its approach. BMS’s Opdivo 

and Merck’s Keytruda were both approved to treat various kinds of cancer, although first-

line lung cancer represented the largest potential market because of a vast number of lung 

cancer patients. It was here where Merck edged out BMS, Timothy Anderson, an analyst 

at Sanford C. Bernstein & Company, said that Bristol-Myers might have “pushed the 

envelope too far in designing its trial (Pollack, 2016). 

While Merck’s Keytruda was, for the time being, BMS’ main rival product, other 

key competitors with products approved and in development included, Roche (approved in 

May 2016), Astra Zeneca (approved in 2017), and Pfizer and Novartis who were both at 

earlier development stages. Also, there were numerous collaborations, alliances, and 

partnership with combination products all competing in this lucrative market space (see 

Exhibit 3). According to IMS Health's Global Oncology Trend Report, a large number of 

immuno-oncology therapy combinations will launch during the next six years, peaking in 

2021 (IMS Health, 2015). 
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While Merck had taken the lead in the segment, BMS continued to invest heavily 

in the combination of both of its I/O products while also actively seeking out strategic 

alliances and partnerships. According to Evaluate Pharma, total peak annual revenue of I/O 

drugs in the U.S. market would eventually reach $20 billion and $35 billion globally 

(Brown, 2017). Moreover, despite the competition Wall Street analysts estimated peak 

sales of $1 billion to $1.5 billion for BMS' Opdivo, notwithstanding that BMS recorded 

revenue for Opdivo in 2016 of $3.8 billion (see Exhibit 5). 

At the Bio CEO Conference held on February 2017 in New York City, BMS CEO 

Giovanni Caforio therefore noted:  

“Our oncology pipeline is brimming with possibilities, and we are still driving full 

speed ahead with its development program for Opdivo, alone and in combination 

with other therapies, including our other blockbuster Yervoy." Our Opdivo product 

brought in revenue of $3.8 billion in 2016, while our closest competitor, Merck's 

Keytruda only hit $1.4 billion (“BIO CEO & Investor Conference,” n.d.). 

 

BMS has a view for the future of cancer care that focuses on I/O. Management 

believed I/O a major treatment modality alongside surgery, radiation, and chemotherapy 

types of cancer. BMS had a comprehensive clinical portfolio of investigational and 

approved I/O agents. BMS had pioneered the research leading to the first regulatory 

approval for the combination of two I/O agents and continued to study the role of 

combinations in cancer treatment with the help of its collaboration strategy with academia 

as well as small and large biotech companies (“Bristol-Myers Squibb – Opdivo,”2016). 

BMS has a strong history of executing against their business strategy coupled with a solid 

financial record of accomplishment (see Exhibit 4). In the past several year's total returns 

for shareholders, including dividends had been among the best in the industry (“Bristol-
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Myers Squibb – Global,” 2015). By the end of 2016, cash equivalents and marketable 

securities stood at $9.1 billion, with a net cash position of $2.4 billion (“Bristol-Myers 

Squibb (BMY) Q4 2016 Results,” 2017).  

The Decision 

However, by May 2017, activist shareholder’s calls for a merger were increasing, 

underscoring Evercore ISI’s Mark Schoenebaum’s earlier view on a possible Bristol-Myers 

takeover.  

Schoenebaum noted: 

This [BMS team] is a very responsible, very relevant, and very rational 

management team. Not an emotional team. Management teams that are guided 

largely by emotions and pride are the ones that say internally absolutely not; we 

would never want to be acquired. We just will not do it I do not think this is that 

kind of management team. I think [they] would be incredibly shrewd negotiators; 

they would want the highest price possible. However, in my mind ultimately the 

decision would be guided by the spreadsheet. If Bristol can get paid out for an 

assumption they will own lung cancer, an assumption the market is now making 

now. This management team would respond to a numbers argument (Levisohn, 

2017). 

 

The management had to decide if Bristol Myers Squibb should continue to stay on 

its current course, diversify the portfolio into other therapeutic areas based on its “String 

of Pearls” approach or seek a merger with a larger biopharmaceutical company. How 

should these options be evaluated? 

Stay the Course. The competitive environment in the biopharmaceutical industry 

is fierce as firms begin to threaten BMS’s leadership position in I/O. BMS’s lead I/O 

product, Opdivo, is in a strong position with other critical cancers outside of lung cancer. 

BMS should have continued the current String of Pearls strategy by establishing 
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partnerships to develop combination drug therapy for cancer patients by leveraging the 

I/O portfolio. Included with this, BMS should have to invest in the acceleration of cancer 

treatment clinical trials. Convincing shareholders to be patient as BMS rebuilds the 

valuation of the firm, along with three related risks, is challenging. These risks include 

the possibility the I/O portfolio will not reach peak sales potential, additional clinical trial 

setbacks may occur, and the BMS late-stage phase III product portfolios have only one 

other product (see Exhibit 6). Providing continuous results and profits, which can survive 

natural setbacks, is paramount to keeping BMS shareholders satisfied (see Exhibit 4). 

Diversify the Portfolio. BMS may be too dependent on the I/O Oncology 

therapeutic class, of which Opdivo is the lead product. This class is expected to produce 

an estimated twenty-six percent of the company’s revenue based on the 2016 results (See 

Exhibit 5). At present, forty-seven percent of the R&D pipeline is focused on Oncology 

products leaving a little more than half of all resources to develop biopharmaceuticals 

outside the I/O realm (See Exhibit 6). BMS needs to seek licensing and acquisitions with 

companies that had late-stage products in other therapeutic classes outside of I/O, such as 

immunoscience or cardiovascular.  

Seek A Merger. BMS should explore the possibility of an M&A transaction to 

increase the shareholder value of the firm. There are two paths to consider; the first is to 

look for a larger biopharmaceutical firm to acquire BMS. This larger firm could have 

provided the additional resources, both financial and physical, to accelerate the 

development of the BMS innovation potential and improve productivity. The other path 

would be for BMS to seek a merger with an equally sized biopharmaceutical with a 



 
 

86 

complementary set of assets or one that provides geographical expansion advantage to 

improve the valuation of the firm. Which of the paths maximized shareholder value? 
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Exhibit 1: BMS Summary Table of Critical Transactions & Partnerships 

2007 

1. Acquisition of Adnexus Therapeutics - Supports biologics strategy across multiple therapeutic areas. The first acquisition in the 
company's String of Pearls strategy.  

2008 

1. Collaboration with Exelixis - Two novel molecules for cancer with their associated development programs 

2. Acquisition of Kosan Biosciences - Cancer therapeutics company with a library of novel compounds 

3. An exclusive license agreement with KAI Pharmaceuticals - Develop and commercialize a therapy for cardiovascular diseases. 
4. Sold its Medical Imaging business to the private equity firm Avista Capital 

5. Sold its ConvaTec business unit to Nordic Capital Fund VII and Avista Capital Partners 

6. Sold approximately 10-20 percent of Mead Johnson Nutrition Company stock to the public through an IPO 

7. An exclusive agreement with PDL BioPharma - Develop and globally commercialize a therapy for multiple myeloma 

2009 

1. Collaboration ZymoGenetics - A novel type 3 interferon currently in Phase Ib development for the treatment of hepatitis C, and 

its related development program. 

2. Acquisition of Medarex - The largest “String of Pearls” transaction and significantly expanded Bristol-Myers Squibb's oncology 

and immunology pipeline Yervoy (ipilimumab) & Opdivo (nivolumab) 

3. Global collaboration with Nissan Chemical Industries and Teijin Pharma - Development and commercialization of an oral 
atrial-selective antiarrhythmic medication  

4. Global collaboration with Alder Biopharmaceuticals Inc.- Develop and commercialize a novel investigational biologic for the 

treatment of rheumatoid arthritis 

5. Completed its strategic split-off of its shares of Mead Johnson 

2010 

1. License agreement Oncolys BioPharma Inc. - Worldwide rights to manufacture, develop and commercialize festinavir, a once-

a-day, orally available nucleoside reverse transcriptase inhibitor. The drug is for the treatment of HIV infection. In 2013 

festinavir name was changed to censavudine. 

2. Partnership License agreement Allergan  

2011 

1. Strategic Agreement Ono Pharmaceutical Co., Ltd Expand territorial rights to investigational cancer immunotherapy. 

(Medarex licensed Japanese rights to nivolumab to Ono Pharmaceutical in 2005). 

2. License Agreement Innate Pharma - Development and commercialization of oral medication for the treatment of neuropathic 

pain 
3. Research collaboration Ambrx, Inc. - Develop and commercialize novel biologics programs in diabetes and heart failure 

4. Licensing agreement Gilead Sciences - Development and commercialization of new fixed-dose combination pill for HIV 

5. Licensing Agreement ASLAN Pharmaceuticals - An innovative partnership to license & develop an investigational oncology 

compound. 

6. Acquired Amira Pharmaceuticals - A small-molecule pharmaceutical company focused on the discovery and early 
development of new drugs to treat inflammatory and fibrotic diseases. 

7. Acquisition ZymoGenetics - A novel type 3 interferon currently in Phase Ib development for the treatment of hepatitis C, and its 

related development program. 

2012 

1. Acquisition of Inhibitex - Hepatitis C specialist  
2. Acquisition Amylin Pharmaceuticals -Biopharmaceutical company focused on the research, development, and 

commercialization of a franchise of GLP-1 agonists for the treatment of type 2 diabetes.  

2013 - No Activity 

2014 

1. Sold its global diabetes business to AstraZeneca 
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2015 

1. Research Collaboration California Institute for Biomedical Research (Calibr) - Develop small molecule anti-fibrotic therapy 
2. Collaboration Rigel Pharmaceuticals - Focus on developing a new class of therapeutics aimed at increasing the immune 

system’s activity against various cancers either as monotherapy or in combination with immune checkpoint inhibitors.  

3. License Novo Nordisk A/S - Discovery biologics research program focused on modulating the innate immune system as a 

therapy for autoimmune diseases. 

4. Acquisition Flexus - Biotechnology company focused on discovering and developing novel anti-cancer therapeutics 
5. Collaboration & license agreement with uniQure - Gene therapy technology platform for specific collaboration targets 

6. Purchased a warrant that gives exclusive right to acquire Promedior - Worldwide rights to a recombinant form of human 

pentraxin-2 protein in Phase II development for the treatment of idiopathic pulmonary fibrosis (IPF) and myelofibrosis (MF). 

7. Exclusive worldwide licensing and collaboration agreement Five Prime Therapeutics, Inc. - The development and 

commercialization of colony stimulating factor 1 receptor (CSF1R) antibody program. 
8. Acquisition of Cardioxyl - A biotechnology company focused on the discovery and development of novel therapeutic agents for 

cardiovascular disease 

9. Exclusive worldwide license agreement Kyorin. - Right to develop, manufacture and commercialize Kyorin's FPR2 agonist 

program. Kyorin an option to collaborate with BMS in the development & commercialization in Japan. 

2016 

1. Acquisition of Padlock Therapeutics - Rights to discovery program focused on the development of treatment approaches for 

patients with rheumatoid arthritis and other autoimmune diseases. 

2. Collaboration CytomX Therapeutics - Develop an investigational Probody therapeutics for the treatment of cancer 

3. Equity investment and plans for research collaboration with GRAIL Inc. - A life sciences company whose mission is to detect 

cancer early when it potentially can be cured  
4. Collaboration GeneCentric Diagnostics - A biomarker research collaboration to explore whether for Opdivo (nivolumab). 

5. Clinical Collaboration with Janssen (J&J) - Evaluate Opdivo (nivolumab) in combination with Darzalex (daratumumab)  

6. Collaboration Calithera Biosciences - Evaluate Opdivo (nivolumab) in Combination with CB-839 in Clear Cell Renal Cell 

Carcinoma  

7. License Agreement with PsiOxus Therapeutics - Exclusive worldwide rights to NG-348, a pre-clinical stage, “armed” oncolytic 
virus  

8. Collaboration Enterome - an Immuno-Oncology focused collaboration agreement for the discovery and development of 

microbiome-derived biomarkers, potential companion diagnostics and therapeutics for cancer 

9. Collaboration with Johns Hopkins University - Identify mechanisms of response and resistance in patients whose cancer 

treatment is with checkpoint inhibitor-based immunotherapies 
10. Acquisition of Cormorant Pharmaceuticals - A company focused on the development of therapies for cancer and rare diseases. 

 

*Created the by the author using Bristol Myers Squibb Annual Reports and 10K - 2016 to 2007 
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Exhibit 2: BMS Select Immuno-Oncology Partnerships 

 

 

Research Collaborations 

 

Licensing 

 

Acquisitions 

 
Five Prime Therapeutics Inc. Regal Pharmaceuticals Inc. Flexus Biosciences, Inc. 

Cytomx Therapeutics Inc. Innate Pharma Company  

International Immuno-Oncology 

Network 

  

Dana Faber Cancer Institute   
 

 

 

Option Deals 

 

Technology Collaborations 

 
Bavarian Nordic - (Licensing) Dako - an Agilent Technologies 

Company 

F-Star Biotechnology Ltd - 

(Acquisition) 

 

 

 

 

Clinical Collaborations 
 

1. Pharmacyclics, LLC 

2. Incyte Corporation 

3. Five Prime Therapeutics Inc. 

4. Seattle Genetics 

5. Novartis Pharmaceutical Company 

6. MD Anderson Cancer Center 

7. Jansen Pharmaceutical Companies of Johnson & 

Johnson 

8. Celgene Corporation 

9. Eli Lilly & Company 

10. Celldex Therapeutics, Inc. 

11. Kyowa Kirin Pharmaceutical Research Inc. 
 

*Created by the author using Bristol Myers Squibb Web Site March 24, 2017 
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Exhibit 3: Immuno-Oncology Competitive Overview 

 

 

*Created by the author using references article:(Alpert, 2015). 

  

Company
 Recent 

Price 

 Revenue 

2016E 

(Billions) 

 EPS 2016E Yield Key Products Comment

Opdivo
PD-1 drug approved for melanoma in 2014 and lung 

cancer in 2015

Yervoy
First to market approved in 2011 for melanoma; Combo 

with Opdivo is key

lirilumb
Prompted natural killer cells; licensed from Innate 

Pharma, results in 2016

F001286
Blocks tumor expression of IDO, a molecule that 

suppresses T-cells

urelumab Activates immune cells, in testing against melanoma

Keytruda
First PD-1 drug, approved for melanoma in US in 2014, 

Europe in 2015

MK-4166
Depleted tumor of inhibitory immune cells; clinical trial 

results in 2017

Tecentriq
October 2016 approval for lung and bladder cancers, 

chemo combo key

MOXR0916
Early study data in September 2015, also testing with 

atezolizmab

RG6078
One of a few Roche anti-IDO alternatives; licensed from 

NewLink

Imfinzi Fourth to PD-1 market; 2017 approved for bladder 

tremelimumab
Comparable to Bristol's Yervoy, as a combo with Astra 

blocker

Avelumab

Partnered with Merck KGaA and fifth to PD-1 market in 

approved in March 2017 for the treatment of patients 12 

years and older with metastatic Merkel cell carcinoma 

(MCC)

PF-2566 Activates immune cells; clinical trial results in 2017

52.8$         2.35$         3.3%

49.6CHF    15.32CHF  3.1%

2.9%2.00$         23.8$         

16.8$         2.24$         2.4%

55.77$          40.9$         3.82$         3.2%

Bristol Myers Squibb

Merck

Roche

Astra Zeneca

Pfizer

61.07$          

260.70CHF  

31.63$          

33.54$          
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Exhibit 4: BMS 2016 to 2007 Summary Table of Consolidated Earnings 

 

 

* Created by the author using Bristol Myers Squibb Annual Reports and 10K - 2016 to 2007 

 

 

 

* Created by the author using Bristol Myers Squibb Annual Reports and 10K - 2016 to 2007. Source: 

http://financials.morningstar.com/ratios/r.html?t=BMY&region=usa&culture=en-US&ownerCountry=USA  

 

  

Earnings 2016 2015 2014 2013 2012 2011 2010 2009 2008 2007

Net product sales 17,702$    14,045$ 11,660$ 12,304$ 13,654$ 17,622$ 19,484$      18,808$ 17,715$ 15,617$ 

Alliance and other revenues 1,725$      2,515$   4,219$   4,081$   3,967$   3,622$   

Total Revenues 19,427$    16,560$ 15,879$ 16,385$ 17,621$ 21,244$ 19,484$      18,808$ 17,715$ 15,617$ 

Cost of products sold 4,946$      3,909$   3,932$   4,619$   4,610$   5,598$   5,277$        5,140$   5,316$   4,919$   

Marketing, selling and administrative 4,911$      4,841$   4,822$   4,084$   4,220$   4,203$   3,686$        3,946$   4,140$   3,941$   

Advertising and product promotion -$          -$       -$       855$      797$      957$      977$           1,136$   1,181$   1,097$   

Research and development 4,940$      5,920$   4,534$   3,731$   3,904$   3,839$   3,566$        3,647$   3,512$   3,160$   

Acquired in process research and 

development -$            -$       32$        230$      

Provision for restructuring 113$           136$      215$      180$      

Litigation expense (19)$            132$      33$        14$        

Equity in new income of affiliates (313)$          (550)$     (617)$     (524)$     

Gain on sales of business/product lines -$            -$       (895)$     -$       

Impairment charges intangible asset -$       1,830$   -$       -$            -$       -$       -$       

Other (income)/expense (1,285)$     (187)$     210$      205$      (80)$       (334)$     126$           (381)$     22$        77$        

Total Expenses 13,512$    14,483$ 13,498$ 13,494$ 15,281$ 14,263$ 13,413$      13,206$ 12,939$ 13,094$ 

Earnings/(Loss) Before Income Taxes 5,915$      2,077$   2,381$   2,891$   2,340$   6,981$   6,071$        5,602$   4,776$   2,523$   

Key Ratios -> Profitability

Margins % of Sales 2007-12 2008-12 2009-12 2010-12 2011-12 2012-12 2013-12 2014-12 2015-12 2016-12 TTM

Revenue 100 100 100 100 100 100 100 100 100 100 100

COGS 32.14 30.01 27.33 27.08 26.35 26.16 28.19 24.76 23.61 25.46 25.46

Gross Margin 67.86 69.99 72.67 72.92 73.65 73.84 71.81 75.24 76.39 74.54 74.54

SG&A 32.66 30.22 27.72 23.93 24.29 28.47 30.14 30.37 29.23 25.28 25.28

R&D 16.96 19.83 19.39 18.3 18.07 22.16 22.77 28.55 35.75 25.43 25.43

Other 0.72 -7.02 -2.64 10.39

Operating Margin 17.51 26.96 28.2 30.68 31.29 12.83 18.9 16.32 11.41 23.83 23.83

Net Int Inc & Other 0.75 1.59 0.48 1.57 0.45 -1.25 -1.32 1.13 6.61 6.61

EBT Margin 18.27 26.96 29.79 31.16 32.86 13.28 17.64 14.99 12.54 30.45 30.45

http://financials.morningstar.com/ratios/r.html?t=BMY&region=usa&culture=en-US&ownerCountry=USA
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Exhibit 5: BMS’ Best Selling Products 

 

 

* Created by the author using Bristol Myers Squibb Annual Reports and 10K - 2016 to 2007  

 

 

Exhibit 6: BMS 2017 Summary Table of Product Pipeline 

 

 

 

 

*Created by the author using http://www.bms.com/research/pipeline/Pages/default.aspx  

 

Product Name Net Sales % of Sales

OPDIVO®  $3.8 billion 20%

ELIQUIS® $3.3 billion 17%

ORENCIA® $2.3 billion 12%

SPRYCEL® $1.8 billion 9%

Hepatitis C franchise  $1.6 billion 8%

BARACLUDE® $1.2 billion 6%

YERVOY® $1.1 billion 6%

SUSTIVA® franchise $1.1 billion 6%

REYATAZ® franchise  $912 million 5%

Net Sales: $19.4 billion

2016 Largest-Selling Products: 

Disease Area Phase 1 Phase 2 Phase 3

Marketed 

Product 

Development

Total
% of 

Total

Cardiovascular 1 2 0 1 4 9%

Fibrotic 

Diseases
3 3 0 0 6 13%

Genetically 

Defined 

Diseases

2 0 0 2 4%

Immunoscience 6 4 0 2 12 27%

Oncology 12 4 1 4 21 47%

Total 24 13 1 7 45

% of Total 53% 29% 2% 16%

In the Pipeline | As of January 1, 2017

http://www.bms.com/research/pipeline/Pages/default.aspx


 
 

93 

CHAPTER 8 – CASE STUDY BIOPHARMACEUTICAL INDUSTRY 

Methodology  

Previous Case Summary 

This research has thus far explored two qualitative case studies to gain insights and 

explain how breakthrough innovation in the biopharmaceutical industry is happening. The 

first study highlights a period of industry transition and realignment. Various 

biopharmaceutical companies took alternative strategies through mergers & acquisitions to 

realignment the companies for future growth by focusing on the firm’s core competencies. 

The second qualitative study is an in-depth case study illustrating the biopharmaceutical 

industry challenges of breakthrough innovation in one of the leading biopharmaceutical 

companies, Bristol Myers Squibb, and explores ten plus years of transformation through a 

strategic network alliance strategy. Although over the ten-year period BMS had one of the 

highest return to shareholders in the biopharmaceutical industry, the executive 

management team encountered a major lose shareholder value. This loss of market 

capitalization drew concern and pressure from activist shareholders seeking a change in 

strategy due to this short-term bump in the road. The case highlights the challenges 

biopharmaceutical executives and the potential decision that need to make. 

The third qualitative case study is an industry study examining the challenges of 

breakthrough innovation from the perspective of senior executives in the 

biopharmaceutical industry through semi-structured interviews.  
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Research Design 

The research design for the third qualitative study utilizes a case study methodology 

to support further theory building of breakthrough innovation. The purpose of this 

methodology using an inductive reasoning approach is to gain insights, perceptions and 

rich descriptive data on the relationships of breakthrough innovation from a cohort of the 

semi-structured interview in the biopharmaceutical industry. The unit of analysis is a broad 

set of diverse senior executives who share in breakthrough innovation experiences over the 

last twenty to twenty-five years in the biopharmaceutical industry. The primary data 

collection technique is a set of semi-structured interviews. The number of respondents in 

the semi-structured interviews is targeted to be minimum of twenty.  

Before commencement of respondent recruitment for the semi-structured 

interviews, Temple University Institutional Review Board (IRB) reviewed and approved 

the proposed study (see Appendix A). The recruitment of biopharmaceutical executives to 

participate in the semi-structured interviews came from industry associations and 

professional networking. Recruitment of the respondents was either through primary 

contact or through e-mail invitations, which was then followed up with a project overview 

(see Appendix B) and a blank IRB approved consent form (see Appendix C), which was 

signed and returned before the conduct of the interview.  

A pool of thirty-six respondents was the established target to get the planned 

minimum twenty interviews, with an expected response rate of fifty-six percent. The semi-

structured interviews data collection, coding, and analysis are in a two-phase approach. 

The first phase to serve as a pilot test phase with three to four respondents. The objective 
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of the pilot phase is to gain comfort and allow for any minor adjustments if needed, with 

either the interview guide, procedures of the interview, transcribing and coding. The second 

phase is to complete the entire study. 

A semi-structured interview guide was utilized (see Appendix D) to gather data 

from a cross-functional and cross geographic boundary group of biopharmaceutical 

executives. Semi-structured interviews conducted asked specific questions to initiate the 

conversation for a broader more in-depth conversation to gain insight in the data gathering 

along the business construct dimensions of strategic network alliances, knowledge sharing, 

and breakthrough innovation. 

Data Collection 

Due to prompt and decisive acceptance to participate in the research study only 

thirty potential respondents were contacted with twenty-four successfully interviewed. A 

better than the expected response rate of eighty percent. The selection basis of the senior 

executives for the semi-structured interviews is on their years of experiences involving 

strategic network alliances and knowledge sharing within the biopharmaceutical industry. 

The average years of experience for the total cohort is twenty-four and a half (24.5) years, 

with the majority having years of experience exceeding twenty-eight years. The cohort of 

twenty-four respondents has experiences in large global biopharmaceutical firms, a small 

start-up backed by private venture capital funds, academic and government organizations 

(see Table 2 below).  
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Table 2. 

Respondents Experiences 

Type # of 

Respondents 

% Respondents Average Years of 

Experience 

 

 

Expei 

 

Large Multinational 12 50% 28 

Small/ VC Backed 10 42% 17.8 

Academia 1 4% 40 

Government 1 4% 35 

Total 24 100% 24.5 

 

Additionally, the respondents have current backgrounds in large global 

biopharmaceutical firms, small start-ups backed by venture capital groups firms, 

management consulting firms, and organizations that are service providers to the 

biopharmaceutical industry ranging from the laboratory to clinical development to 

manufacturing development and production services (see Table 3 below). This diversified 

perspective on breakthrough innovation from the collective cohort provide a globally rich 

understanding of the relationships amongst the constructs of breakthrough innovation. 

Table 3. 

Respondents Current Backgrounds 

Type # of Respondents % Respondents 

 

Large Multinational 7 29% 

Small/ VC Backed 4 17% 

Management Consulting  9 38% 

Service Provider 4 17% 

Total 24 100% 

 

Additionally, the cohort’s profiles (see Table 4 below) are made up of various 

functional domains ranging from development to commercialization with different 

therapeutic areas and have locations in the United States or Europe. An important footnote 



 
 

97 

to cohort's experience, the data collection does not reflect the cohort genuine global 

experiences as many respondents have multi-national backgrounds and work experience, 

in the interviews. 

Forty-six of the respondents are in the most senior leadership positions within their 

firms, and 25% currently hold positions on some companies' boards of directors. These 

cohorts of senior executives come from broad management and scientific positions and are 

directly involved in driving breakthrough innovation and shareholder value.  

Table 4. 

Respondents Profiles 

Area # Completed % Total 

      

US 17 71% 

EU 7 29% 

Total  24 24 

   

Commercial 9 38% 

R&D  9 38% 

GM 6 25% 

Total 24 24 

   

CEO, President & 

Founder 
11 46% 

      

Board of Director 6 25% 

 

The semi-structured interviews data collection is entirely private, and the 

respondent’s information, as well as their firm's information, remain anonymous. 

The interviews were voice recorded and transcribed for thematic coding and 
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categorization purposes only. No private information of the respondents will be 

published. The interviews took place in one day and lasted an average of thirty-nine 

minutes. The interviews were conducted equally with fifty percent utilizing the 

communication mode via the telephone or in-person with cohort respondents. The 

in-person interview sessions lasted slightly longer on average for the telephone 

interviews by approximately two minutes (see Table 5 below).  

Table 5. 

Duration & Mode of Communication 

Mode of  

Communication 
# of Respondents Average Duration 

   

In-Person 12 40.2 Minutes 

Telephone 12 38.1 Minutes 

Total 24 39.1 Minutes 

 

These twenty-four semi-structured interviews provide the insights on the 

relationships and factors of breakthrough innovation and the impact on shareholder 

value in the biopharmaceutical industry. The semi-structured interview questions 

(see Appendix D) allowed for exploration and clarification of the relationships of 

breakthrough innovation to gain a deeper understanding. 

Data Coding & Analysis 

Data collection came from the semi-structured interviews with the twenty-four 

biopharmaceutical executives. All sessions were voice recorded via the Apple iPhone 
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software application called iTalk Recorder. The interview recordings files were uploaded 

into the online Trint software program for transcribing the voice recordings into text 

transcripts into MS Word. The transcribed documents where proofread and edited to ensure 

the accuracy of the interview recordings. 

A systemic mixed analysis approach with content analysis of the semi-structured 

interview dataset was utilized. Since the design of the qualitative research is from an 

exploratory, prescriptive theory-building lens, the data analysis approach is a bottom-up 

approach (Myers, 2013). Pilot testing with three respondents both in person and via 

telephone was conducted to gain comfort and allow for any potential minor adjustments 

which would be needed with either the interview guide and or procedures of the interview, 

transcribing, and coding. 

The twenty-four transcribed documents were coded both via manual coding and 

with a qualitative data analysis software tool. The first step of the coding process was to 

transcribe the text information from the semi-structured interviews and then manually code 

each transcript seeking both similarities and differences. The codes were then organized 

into themes and categories for further manual data analysis. A summary document of the 

manually defined codes and themes were created for further analysis and coding 

refinement. This summary document was then uploaded into the qualitative data analysis 

software (QDAS) called NVivo 11 Plus for Mac. 

The second step of coding and analysis utilizing NVivo 11 Plus for Mac software 

tool was conducted. The semi-structured interview transcript data individual was uploaded, 

analyzed, thematically coded and combined with archival data to draw out possible 
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conclusions and or differences of breakthrough innovation. An iterative and systematic 

analysis of the data gathered from the respondents of the semi-structured interviews was 

conducted. Detailed insights on the constructs of strategic network alliances, knowledge 

sharing, breakthrough innovation, and shareholder value are shared below.  

Results - Challenges of Breakthrough Innovation: A Perceptive of Senior Executives 

The objective of this semi-structured set of interviews is to investigate the 

relationships of the business constructs of knowledge sharing, strategic network alliances, 

breakthrough innovation and shareholder value in the biopharmaceutical industry. The 

semi-structured interview guide (see Appendix D) is designed to gain insights to the 

examination of the respondent’s answers concerning the four business constructs, the three 

research themes, and probe on the two research questions. The first research question is, 

how important are strategic network alliances and knowledge sharing to breakthrough 

innovation in the biopharmaceutical industry? The second research question is, what 

breakthrough innovation factors have the most significant positive impact on maximizing 

shareholder value in the biopharmaceutical industry? Additional objectives are to highlight 

the common themes and critical factors of breakthrough innovation. Ultimately, the cohort 

of twenty-four senior executives in the biopharmaceutical industry provides an opportunity 

for gaining a better understanding of breakthrough innovation. 

Three significant themes arise from the semi-structured interviews to help the 

improve the understanding of the relationships of the modern-day breakthrough 

innovation. One is a new model of breakthrough innovation which focuses on global 

strategic network alliances. This breakthrough innovation model has small 
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biopharmaceutical firms as the centerpiece to carry out the early discovery and 

development of the potential breakthrough innovation products while leveraging the larger 

biopharmaceutical firms’ global infrastructure. The second theme that arises from the 

cohort of the semi-structured interview is knowledge sharing within strategic network 

alliances is the preferred approach. Finally, the third theme is incremental innovation or 

lifecycle management as the building block of breakthrough innovation. 

Research Theme 1 - Strategic Network Alliances Lead to Greater Breakthrough 

Innovation in The Biopharmaceutical Industry 

The development and maintenance of strategic networks alliances is a critical factor 

for breakthrough innovations, mainly because the development of breakthrough 

innovations is becoming increasingly complex and the scientific standards are getting 

higher. The vast amount of resources that are needed to overcome these complexities 

require a greater breadth and depth of knowledge, financial resources, and human 

resources. Therefore, companies need to focus on what they can do best and create strategic 

network alliances to fill the gaps of capabilities and knowledge. It is critical to partner with 

experts in the field to have success in all phases of breakthrough innovation from discovery 

all the way to the global marketplace to maximizing shareholder value. Therefore, there is 

an increasing importance of strategic networks alliances to breakthrough innovation in the 

biopharmaceutical industry.  

The overwhelming responses to the semi-structured questions and dialog around 

the research theme of strategic network alliance leading to greater breakthrough innovation 

are positive. The words associated with the factor of importance within the descriptions of 
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strategic network alliances and breakthrough innovation relationships were highlighted 

sixty-one percent from the total cohort interviews (see Table 6 below).  

Table 6. 

Word Count on “Importance” 

Factor Overall 

Responses 

Responses to 

Strategic Network 

Alliances  

% Response 

Important 78 53 67.9% 

Critical 25 18 72% 

Essential 6 3 50% 

Significant 26 9 34% 

Total 135 83 61.5% 

 

In content analysis, word count analysis assumes that more frequently used words 

may be more important (Baskarada, 2014). Additionally, several of the executive’s 

statements aligning the importance of strategic network alliances are as follows: 

Respondent # 15: Companies create strategic network alliances now whereas 

before maybe people thought they could do it on their own. Now the thinking is 

maybe we are not as good as we thought. Maybe if I am bringing in a partner to 

work with us, we would have a more successful execution of the breakthrough 

innovation ideas and projects.  

Respondent #14: Strategic network alliances in my view are very important to 

breakthrough innovation. The reason is that the companies say that use strategic 

partners to outsource manufacturing are seeing the latest innovation and 

technology, especially on the R&D side, that they might not be able to implement 

their plants. So to me, you have the advantage of piggybacking, especially a small 

biotech biopharmaceutical can piggyback on to other innovative techniques that 

have been implemented. This piggybacking can lead to further contributions, 

enhancements and push the industry to new breakthrough's. So that they can 

leverage the capabilities that are outside the organization, instead of reinventing 

the wheel you are strategically partnering with firms that have a very specific 

capability and expertise. My recent experience is to network and to network with 
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as many strategic alliances partners as your business can support. The reason is 

that we wanted in our past businesses to keep headcount or the full-time headcount 

down.  

Respondent # 11: Companies need to focus on what they can do best. What is 

critical to their strategic success in the market and their business model and is to 

partner with experts in the field that they do not stand that they do not decide to 

have in-house but to rely on partners. Therefore, we see an increasing importance 

of networks and strategic alliances to be in the industry, as no single company can 

do everything by themselves. 

Respondent # 10: Strategic alliances are important from a couple of perspectives. 

Not everybody is an expert at everything. So, developing those alliances I think 

sheds light on the development process and can eliminate missteps, may even be 

able to accelerate things in development. I think it helps reduce potential risk within 

the development of a product as well getting collective thoughts on if done 

appropriately. I guess you could get slowed down the bureaucracy, but I am going 

to assume that it is done the right way. So, I think it is really important to have 

strategic alliances and I think it is key to is ensuring that the breakthrough 

innovation somehow is matched to what is needed in the marketplace. I think there 

is probably a graveyard of products that have had tremendous expectations from a 

revenue perspective for companies that were innovative, but the market just was 

not there or the belief was not there. These potential breakthrough innovation 

products just never reached the reached the level that it could be. 

 

Strategic network alliances lead to more significant breakthrough innovation by 

leveraging and focusing capabilities within the network partnerships, as no single firm is 

an expert at everything. One of the ways companies attempt to distinguish themselves and 

cost-effectively gain a competitive advantage is by not relying solely on acquisitions but 

expanding the firm's capabilities through strategic network alliances. Dynamic capabilities 

are essential for biopharmaceutical industry of strategic network alliances organizations to 

meet new challenges of breakthrough innovation. Sustaining a competitive advantage by 

leveraging capabilities of the strategic network is from a resource-based view, which is 

about the ability to integrate, build, and reconfigure strategic network alliance 

competencies to address rapidly changing environments (Teece, Pisano, & Shuen, 1999).  
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The evolutionary theory of the firm is about how firms and industries change over time 

(Nelson & Winter, 1982). Transaction-cost theory can help us to understand boundary 

choices that occur in the wake of technological changes that make existing capabilities 

obsolete but preserve skills need to commercialize the new technology (Pisano, 1990). The 

ability of a business to recognize the value of new information from an external source, 

understand it, and apply it to commercial marketing ends of its business proposition to 

customers is critical to its innovative capabilities (Cohen & Levinthal, 1990). Strategic 

network alliances lead to greater breakthrough innovation through the leveraging of 

capabilities in a core area of therapeutic focus and enhance competitive advantage.  

The utilization of strategic networks is not new, but it is vastly different from fifteen 

to twenty years ago when the industry was designed for breakthrough innovation with an 

internal and vertical orientation. Strategic network alliances are not new, but they have 

become more important and central to breakthrough innovation, because of the increasing 

sophistication of complex science and power shift towards insurance companies. In the 

current environment of the biopharmaceutical industry, breakthrough innovation comes 

from strategic network alliance or horizontal orientation. These strategic partnerships seek 

to complement the capabilities within specific therapeutic categories that allow the entire 

network to share the risks and the rewards. Several of the senior executive respondent's 

highlight changes over the last fifteen to twenty years: 

Respondent # 8: The relationships within the strategic alliance is (sic) more of a 

driver today than maybe ten years ago. I think in many ways the industry has come 

full circle from a transactional based relationship to a strategic alliance. The focus 

has changed from a cost-saving transaction to a true strategic partnership solving 

complicated problems from my perspective. 
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Respondent # 7: When you look at the number of strategic alliances partnership 

deals which has increased dramatically over the last ten to fifteen years, they have 

become increasingly important. For example, many of the large global players have 

put in place strategic alliance with smaller companies and with universities to 

capitalize on the brainpower regarding research and new ideas that can lead to 

breakthrough innovation.  

Respondent # 10: Strategic network partnerships are very critical today. Not only 

are the private to private partnership critical but so are the private to public 

partnerships. For example, with the various government bodies as many of the most 

pressing unmet medical needs are being solved through multiple government-

sponsored support to encourage breakthrough innovation. Specifically, take 

public-private partnership concerning the Ebola breakout which was a pretty 

broad strategic alliance, I think between a couple of companies and Center for 

Disease Control (CDC). Not only coming up with what I call ways of treating these 

patients but also then starting to take a look at vaccines vaccine testing and so 

forth. The CDC and the World Health Organization (WHO) created strategic 

partnerships with a few of the leading global biopharmaceutical companies to help 

solve the fast-rising global problem of the Ebola breakout. The partnership with 

the CDC and WHO were with Merck, I believe Sanofi was involved in it, and there 

might have been a couple of companies in Europe if I remember correctly. It was 

categorizing of the obviously the virus, helping with regards to the prototype in 

development of the vaccine, then the production of the vaccine, and finally moving 

into testing pretty rapidly. 

Respondent # 19: The cost vs. risk-benefit to the healthcare system is about finding 

that unmet medical need and then do the development and then have acceptance of 

the marketplace. One of the biggest factors over the last five years has been the loss 

of influence in which physician have to decide which drugs a patient should use 

and the rise of the insurance company in which they have the power to decide what 

is valuable or not to the patient. There was still a missing piece so that third leg of 

breakthrough innovation now is important in particular in today's marketplace, 

which is the value, market access, or insurance portion. What is the value of this 

drug versus other ones, what is the cost-risk-benefit? The risk-benefit analyses of 

the value of breakthrough innovation drugs over the past fifteen years have 

changed because biggest thing is the availability of data that the insurance 

companies now have. 

 

When there is a period or an era of fast-paced breakthrough innovation 

development capabilities is at a premium. To efficiently exploit the opportunities of 

breakthrough innovation firms must ensure that the strategic networks alliances provide 

complementary capabilities, as no single firm has all the capabilities internally necessary 
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for success. No single biopharmaceutical company has all the internal dynamic capabilities 

for success in innovation. Complementary capabilities through the horizontal interaction 

among talented people with diverse knowledge bases inside and outside the enterprise are 

required to solve complex problems, giving basis to why strategic network alliances are 

essential (Chesbrough, 2003). The ability of a business to recognize the value of new 

information from an external source, understand it, and apply it to commercial marketing 

ends of its business proposition to customers is critical to its innovative capabilities (Cohen 

& Levinthal, 1990). Aligning complementary capabilities in a strategic network alliance 

allows for more significant breakthrough innovation.  

The changes in the complexity of the underlying science and technology driven by 

the growth of biologics. The three leading reasons for the positive responses to strategic 

network alliances having a more significant impact on breakthrough innovations are; risk, 

complexity, and capabilities. The percentage of respondents associated these three words 

the majority of the time to strategic network alliances and breakthrough innovation. (see 

Table 7 below).  

Table 7. 

Summary of Top Three Reasons for Research Theme 1 

Factor Overall 

Response 

Responses to 

Strategic Network 

Alliances & 

Breakthrough 

Innovation 

% Responses to 

Strategic Network 

Alliances & 

Breakthrough 

Innovation 

Risks 75 37 49.3% 

Capability 49 31 63.3% 

Complexity 31 23 74.2% 
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Not only has the industry managed through the patent loss crisis, but at the same 

time, it has witnessed the emergence of biotechnology, which has led to the higher 

complexity of science. This current complexity requires a broad array of knowledge, skills, 

and capabilities that the past vertical integrate model of innovation of the large vertically 

integrated pharmaceutical giants, like the Merck or Pfizer of twenty years ago, is no longer 

is sufficient. The vertically integrated these large firms are not coming up with 

breakthrough innovation to be successful in the current global marketplace. A few of the 

senior executive respondents gave these following examples: 

Respondent # 17: For example, as you mentioned the patent cliff, you know since 

that period, The Biologics Price Competition and Innovation Act of 2009 (BPCIA), 

created a pathway for a biosimilar to get on the market. They are called biosimilar 

because they are not exact or do not have to be precisely identical, as long as they 

do the same thing, with the same safety and toxicity and purity. The biosimilar can 

go in the market with, as a genetic you know, using the primary data from the 

original innovator and make the generic mainly as it is the same. It is a pathway 

for biologics that is similar to the Hatch Waxman approach for small molecules 

right. However, if you look at the end, of course, there's a whole patent dance 

litigation that goes on, just like with the Hatch Waxman that was defined and 

interpreted by the Supreme Court. So, the innovator has the opportunity to assert 

to the biosimilar maker when they claim they are going to go forward. They can 

assert the patents that are relevant to the to the innovative biologic molecule. 

Moreover, so, in the Humira case of AbbVie versus Amgen, in that case, Amgen 

said we are going to make a similar Humira. AbbVie asserted initially I think it was 

sixty-one patents and ultimately, I think it is over a hundred patents. So that alone 

you know tells you the complexity of these molecules and I assure you that AbbVie 

does not own every one of those one hundred patents. I mean I do not know how 

many of them they licensed. I do not know that. However, I would be willing to bet 

its over half of them if not more. 

Respondent #18: I think if I may, I see two elements to it. One is being this 

complexity with the typical drug substance going into the clinic is more 

complicated; it is more difficult to characterize it is more difficult to make, it is less 

stable, and it requires a sophisticated delivery method. So yes, that is a significant 

component. I certainly also think that another pressure is the one time the 

expectations now things have to go faster. I am not sure that they want to go faster 

because of the clinical, toxicology and regulatory hurdles. However, there is 

certainly a pressure to get things moving as quickly as possible. Moreover, that is 

where I can also see this pressure. I think that on the real science or fundamental 
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science, I think what we see every day or what I certainly see every day, is the 

incredible rate of discovery. The understanding of the trickiest mechanisms within, 

not just the organism, not just the organ, but within the cell or the subparts of the 

cell. I mean the level of understanding there is just amazing. I mean some concepts 

that will not even know ten years ago which are now being pursued as targets for 

medicinal chemistry or biological development of new drugs. So that is certainly 

amazing, and it offers almost limitless opportunities. However, at that at the same 

grade the complexity of getting there; of understanding where the targets reside, to 

provide the specificity, the selectivity, and to minimize interfering with other 

molecular mechanisms. It is just daunting, and I think this leads to this frustration 

of having so many announcements of good something that works in a test tube and 

maybe on the mice, and it never makes it anywhere. Also, is probably this vast 

knowledge associated with these huge complexities. How I see it, in very simplistic 

terms, why it takes forever and cost so much just to get something out for a first 

impact. 

Respondent # 6: The development and maintenance of strategic networks is a 

critical factor for breakthrough innovations and mainly because the creation of 

real innovation becomes increasingly complex.  

 

From the financial, scientific, regulatory, and commercial points of view, strategic 

network alliances are all about risk mitigation more than anything else. Strategic network 

alliance still provides economic benefits to each side, but each team can bring their 

particular expertise to the venture and give its best chance of success. Strategic network 

alliances may be better than one party taking the risk from inception to commercialization. 

Strategic network partners are an approach to working smarter and reducing risk, which is 

always better. A few senior executive respondents provide the following insights on risk: 

Respondent # 23: I do think that strategic alliances are very important in the 

biopharmaceutical industry. From the financial and from the scientific slash 

commercial point of view, I look at it as a risk reduction mechanism more than 

anything else does. It still provides economic benefits to each side, but each team 

can bring their particular expertise to the venture and give it the best chance at 

success. Therefore, I think it is a better model than the model of one per one party 

taking the risk from inception to commercialization. For example, I thought about 

something you said earlier about risk. Moreover, so, if I am a little startup company 

sure, I may be giving away some of my upsides, but I am also reducing some of my 

risks. If I am going to take the risk of the development, you know the discovery 
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development and the marketing things can fail at any one of those levels. So, if I 

offload some of that risk, I might be giving away, so my upside but so given that 

there is a downside. I think that is a reality and, in my mind, I think it is worth it, 

other people might see that differently. 

Respondent # 22: I think that collaborations, the strategic partnerships and 

strategic alliances, and the business development in companies is critical to 

breakthrough innovation because the rate of success is so or rate of failure is so 

high. Strategic network alliances are something that has changed in the last fifteen 

years and is more predominant today because it is a mitigating risk factor or some 

people believe it is because we live in a world today that information is coming 

outside the four walls of an organization at a faster rate than it was previously. One 

company cannot know everything today. 

Respondent # 3: I believe an effective strategic network alliance is critical to 

breakthrough innovation success. Having teams aligned and engaged assist in 

successful collaboration and overall success. I believe companies are seeing the 

importance of having an alliance with the broader teams more now than ten years 

ago. In my opinion, I believe strategic network alliance does have a positive impact 

on shareholder value because it shows that the company is reducing risk, 

increasing resources, which in the end should increase value. Our firm has engaged 

in network alliance network currently, and I believe this is happening in the overall 

industry. 

 

Leveraging capabilities across the strategic network alliances allows each party to 

focus on their core competency, allocate resources efficiently and ensure the capabilities 

are complementary. The critical factor of capabilities insights to why strategic network 

alliances are important to breakthrough innovation several respondents made the following 

statements: 

Respondent # 16: Leverage strategic network alliances partnerships which in turn 

bring value to shareholders because they do not have to build everything from 

scratch as there an ability to collaborate with clinical research whether it is the big 

biopharma or a service provider. The same thing applies to manufacturing and 

marketing. So yeah, the ability to get the return from an innovative platform is 

through breakthrough innovation. The real need for strategic network alliances as 

just like you cannot own all the resources and capabilities to success with 

breakthrough innovation in today's' global market. 

Respondent # 22: The stronger capabilities are sitting in a small organization with 

a small group of scientists with high expertise in a particular area, whereas this 
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expertise used to be in big companies. That is what has fundamentally changed. I 

think that the focus is based on a small company environment which has some niche 

capabilities. So, it is a core capability, and a focus that separates and maybe gives 

credence to success.  

Respondent # 3: You can move faster, and with more expertise so we are talking 

about capabilities and skills that may not be in-house that you can get. There is a 

real need for strategic network alliances, as you cannot own all the resources and 

capabilities to be successful with breakthrough innovation in today's' global 

market. 

Respondent # 4: Strategic network alliance work most efficiently when you have 

complementary capabilities amongst the partners  

 

Biopharmaceutical firms manage the complexity of the science, the risks and costs 

by sharing them with strategic network alliance partners. Once factor of the transaction-

cost theory regards risk sharing of the innovation process between firms or strategic 

network alliance partners as breakthrough innovation involves uncertainty. Strategic 

network alliances provide an approach to share risks and cost of breakthrough innovation. 

For technology and science to advance, each of the functional disciplines in business with 

the expertise and capabilities that are needed to solve a problem must be able to leverage 

their collective wisdom (Pisano, 2010). Given the increasing complexity and 

multidisciplinary of knowledge, external information is critical to the development of 

innovations (Gambardella, 1992). Risk, capabilities, and complexity are the top three 

reasons as for why strategic network alliances lead to greater breakthrough innovation. 

A sub-theme emerges from the cohort of twenty-four interviews that address one 

of the research questions on what breakthrough innovation factors need to maximizes 

shareholder value. The critical factors of highly productive strategic network partnership 

that drives breakthrough innovation and shareholder value is a mix, and interrelated set of 

elements highlight in Table 8 provides a summary of the top seven critical factors.  
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Table 8. 

Top Factors for Breakthrough Innovation to Maximize Shareholders 

Value 

Factors # of Respondents  % Respondents  

Measurement 18 75% 

Track record of success 14 58% 

Expectations 10 42% 

Leadership 10 42% 

Long-term strategy 9 38% 

Communication 8 33% 

Trust 7 29% 

 

Additional success factors within the framework for the breakthrough innovation 

and shareholder value organizations are mutually beneficially, trust and speed are working 

seemly together with no boundaries are highlight by a few of executives with the following 

comments: 

Respondent # 24: I do not think this is necessarily unique to the strategic 

partnerships, but I think number one has to be trusting both sides have to trust that 

they are working with each other honestly. You know and with transparency I mean 

I have seen you know alliances as I have observed many alliances over the years. 

You know I have been involved in some alliances where it just never has that trust 

develop between the partners. When that happens, they tend to be disasters because 

no one trusts each other and he or she do not trust what he or she are being told 

and not seen eye to eye and it gets challenging. So, I think trust is truly important 

as a shareholder must trust the management team. 

Respondent # 7: Strategic network alliance needs to be win-win for all parties. For 

example, shareholders capitalize on the increasing value whether they have 

invested in a small start-up or a publically traded firm, as in many instances a 

smaller firm is partnered with a larger firm to create and deliver products to 

patients with unmet medical needs. So, all parties have a mutual benefit from the 

inventor to the patient to all the shareholders along the development cycle. 
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Respondent # 21: In essence, the network alliance partners is a factor of speed 

because you can gain that knowledge you increase the capability and expertise but 

you can do it quickly to achieve the maximum value of breakthrough innovation. 

Respondent # 8: If you have the right data available to you, then you can you can 

hopefully take the correct conclusions. The adage that you know what you know, 

that the data is only as good as the person putting it in. You have that ability to be 

more open and forthright with your partners. You do not have the same kind of 

pressure, or you are not in a situation where you feel that you want a mask data or 

you do not want to report all of the data because you are afraid of what that will 

result. Moreover, so, I do think that it comes down to the ability to have a deep, 

meaningful relationship regarding those strategic alliances as opposed to the 

tactical relationship. This relationship has to be underpinned by a strong 

relationship, and that relationship will only be as good as you know the honesty of 

the people that are leading in and driving that relationship. 

 

Following the transaction-cost theory logic in treating asset characteristics as 

exogenous, we address capabilities, assets, activities, and the relationships among them as 

actively selected and formed by the manager as part of the effort to create value and build 

competitive advantage (Teece, 1986). The interrelationship of transaction - cost theory and 

capabilities theory are relevant to the breakthrough innovation construct of firms seeking 

to improve financial performance to gain a sustainable competitive advantage. Strategic 

network alliances seeking to enhance shareholder value through their dynamic capabilities 

and knowledge sharing must align their resources to allow the network collaborations and 

partnerships to bring more value than a knowledge-based independent firm can. To ensure 

the success of breakthrough innovation providing shareholders a return on their investment, 

senior management of biopharmaceutical strategic network firms must focus a long-term 

strategy, communication, measurement of progress and building trust with all stakeholders. 

Network theory focuses on the relationships a firm has with other businesses, and on how 

those relationships influence a company's behavior and outcomes (Dyer & Singh, 1998). 
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New Model of Breakthrough Innovation. The emergence of a new breakthrough 

innovation model in the biopharmaceutical industry is one of three significant themes 

coming from the cohort of semi-structured interviews. Fifteen to twenty years ago the 

biopharmaceutical industry was more internally focused and vertically integrated, as the 

creation and achievement of breakthrough innovation are vastly different. In the current 

environment, the core focus of creating breakthrough innovation is with strategic network 

alliances and on the entrepreneurial start-up firms with the focus of a small team.  

Typically, these small firms come from academic or government-sponsored labs 

with new and novel scientific discoveries. These small firms start up through private 

financial funds either through private venture capital (VC) or VC funds sponsored by the 

large biopharmaceutical companies. In fact, many time both types of VC funds are backing 

the small start-up firms. Typically, the backing of these small companies is not only 

financial support but also medical, scientific, regulatory and commercial capabilities. This 

highly skilled small team has the freedom to explore and push the boundaries of scientific 

discovery to solve the unmet medical needs of the most challenging diseases. The smaller 

firms engage in the formation of strategic network alliance with larger multinational firms 

who have the global infrastructures, to reach all patients, thus maximizing the shareholder 

value (see Figure 5 below).  

Larger biopharmaceutical firms can also initiate the engagement of strategic 

network alliance partnerships. The larger firms want to continue to build a flow of new 

breakthrough innovations by partnering with smaller firms who have complementary 

capabilities in a particular therapeutic area. By partnering with numerous smaller firms, the 

larger firms have mitigated the risk of early development potential failures and allow the 
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larger firm to create a future and continuous pipeline flow of new breakthrough innovations 

so that they can continue to leverage their global infrastructures. 

 

Figure 5 – New Breakthrough Innovation Model 

Today’s environment requires the capabilities and core competencies to maximize 

shareholder value with the opportunities for breakthrough innovation through a series of 

strategic network alliances. This new model of breakthrough innovation is a strategic 

network of complementary capabilities in under to maximize the potential of breakthrough 

innovation. These strategic network alliance partnerships seek to complement their 

capabilities within specific therapeutic categories that allow the entire network to share the 

risks and the rewards. Ultimately this allows for the leverage each of their core capabilities 

and creates a competitive advantage. Executive respondents reflected on the breakthrough 

innovation model changes in the biopharmaceutical industry: 

Respondent # 23: An investment in the startup, you might say well that is not a 

strategic alliance, it is a financial alliance or a commercial partner rather than a 

strategic partner. However, undoubtedly, the one I am involved in now the financial 
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people are heavily involved in all of the strategies because we are part of a portfolio 

of companies, so I see that very much as part of the strategic alliance that is trying 

to get through to the breakthrough innovation at the company right now. For 

example, the VC guys like the Frazier Healthcare or OrbiMed provide both the 

strategic advisory and the financial backing. They also bring the medical advisory 

capabilities. Even the big biopharmaceutical companies have their own little VC 

operations. So, they too are performing both a strategic and financial advisory 

function. I guess they are performing both sides of the money and to some degree 

bringing scientific expertise and capabilities. 

Respondent #6: So, where you see that regarding funding that breakthrough 

technology and creating value and usually exiting at some point in the VC 

community. Also, as you know you go back to some rough numbers if you go back 

to pre-2007, I think about one-hundred-eighty VC firms in the U.S. alone. That 

number today post-2007 and the fallout is probably closer to fifty. However, those 

fifty have become bigger and stronger than ever. Whether it be you know, an 

OrbiMed, or a Redmile Group or a Deerfield or Claris or MPM Capital, you know 

where they now have multi-billion dollars. NEA Advisors is another big VC name. 

So, they look at the creation of shareholder value over a much longer-term window. 

So, there are many shots on goal; you have really smart people working for them, 

many people out of either industry or academia. They have a more long-term view. 

They will bring it to a point usually what is the beginning of an exit strategy or an 

IPO and then those companies are off on their own. Usually, the VCs over a period 

monetize their value. I do not know what the duration is, but I would have to say it 

is over five years. You know VC investment is in an area is probably going to have 

you know five to the ten-year horizon before they can realize any value. So, I think 

they have played a very important part and the reason the big got bigger in 

innovation or breakthrough innovation by cultivating that breakthrough innovation 

and having the patience because you know they do not have public shareholders 

having the impatience to build value. Also, if you look at a lot of the models that 

are going on now, Atlas Ventures is a good one, as you know we dealt with them at 

one point up in Cambridge MA, they have substantial capital. They formed a group 

in Cambridge, MA run by four or five different partners maybe a little bit more now 

in which they have I believe upwards of twenty incubators going on. In those 

incubators are in a very separate area of health care that we work in, some in 

diagnostics, some cell therapeutics, some in gene therapy, some in pure biotech. So 

that is a long-term view of the incubators, in any case for pre-clinical assets. So, I 

think the VC world has changed the way that breakthrough innovations had been 

identified and then funded as opposed to a big pharma company like Merck or a 

Glaxo somebody going in and trying to spend five to ten years developing 

capabilities. 

Respondent # 22: A huge amount of the creativity and the molecule I am looking 

now if they confirm the path that they see today then will be blockbuster for sure in 

the future even if they are coming now from the small company. So, the success is 

a matter being able to have knowledgeable people knowledgeable0 groups that 

have their idea, and they follow properly and eventually change a little bit the idea 
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to address issues, and they find along the way. However, the picture is clear. In my 

opinion, the bureaucracy is not working correctly in the proper direction in R&D. 

R&D you know is the scientist they need to have the freedom to follow their path 

their investigation they cannot follow the procedure. 

Respondent # 15: I think I would argue most of the innovation today is happening 

in smaller companies. Whether it is smaller companies in the West Coast or up in 

the Northeast somewhere and I think that is how Pharma, for the most part, has 

been gathering a lot of their acquiring a lot of their newer drugs on the market. The 

big biopharma companies still have the capital and capability to build large 

complex plants that manufacture complex molecule or genes or biologics. The 

second thing they have is infrastructure. 

Respondent # 9: The large companies do clinical development well because they 

have global organizations. They do regulatory interactions very well because they 

have companies all around the world doing it all with regulators and with a global 

group they have an idea of where regulatory and how regulatory agencies are 

operating worldwide. The third thing which is also changing as well is we have the 

ability on the global scale, and a large-scale engages customers whether that is 

doctors, institutions, nurses, patients the ones that do all that very well because so 

a big machine. They are machines regarding the ability, to in some instances 

manufacturing, we know how strategic manufacturing become important. 

Respondent # 5: Academia to start-up to a strategic partner (either VC of a large 

company or VC Fund) to large company (global commercialization). Although big 

pharma does not come up with innovation because of the global strength they can 

but maximize that breakthrough innovation. Innovation is coming from smaller 

companies that are taking technology in some major academic centers. Then taking 

the technology that is developed by a group of brilliant scientists and they have 

been able to bring those technologies in many cases to fruition regarding an IPO 

and most of the times you see big pharma companies scoop them up, but over time 

to build a new category. For example, within the area of gene therapy which is very 

hot right now. 

Respondent # 13: Concerning breakthrough innovation, I think regulators play an 

important part. For me the biopharmaceutical company most of the time are afraid 

of the regulators, and I think that is something which has to change. It is a mutual 

understanding that is needed. Ok between the two. On the one hand it is the 

biopharmaceutical industry which is a company, and on the other hand, it is the 

regulators when overseeing the safekeeping of the public health. However, a better 

understanding of both points of views is also for me is a breakthrough innovation. 

The regulatory ideas or hurdles but also regulations are well understood, and there 

are some guidelines which are well written. It really can help any sub consequent 

development issues because you can learn from the experience from others. This 

relationship of understanding between regulators and industry has been talked 

about a breakthrough at least for Europe, and also it gets to much more traction 

with the FDA in the US who developed a lot of guideline and a lot of 

recommendations of the two sides working better together. There is also an 
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advisory group which provides the availability of an outside group where they can 

share some information without fighting or naming the other companies, but they 

will significantly help you in developing new drugs. Ultimately this will get a 

breakthrough innovation, which could be one of the keys. Also, use this use as a 

platform to share knowledge. 

 

The new breakthrough innovation model in the biopharmaceutical industry places 

the small startup type of firms as a core foundation for breakthrough innovation. Disruptive 

innovation theory explains why large, established companies form strategic network 

alliances with smaller firms. Small companies can disrupt the market of large companies 

by developing breakthrough innovations to a subset of the patients through a more focused 

approach to the complex science. The comparative advantage principle indicates that size 

becomes an essential factor in breakthrough innovation, as large biopharmaceutical firms 

exploit the size and global infrastructure advantage of breakthrough innovation expansion 

throughout the world. 

The biopharmaceutical industry’s new breakthrough innovation model leverages 

the best of both worlds as each firm can focus and leverage their core capabilities. There is 

a core shift in how companies generate new ideas and bring those ideas to market. Firms 

commercialize external and internal breakthrough innovation throughout their strategic 

network alliance as pathways to the market (Chesbrough, 2006). Biopharmaceutical 

organizations must develop processes to make changes inexpensively while accomplishing 

reconfiguration and transformation ahead of the competition. Breakthrough innovation 

success depends on reconfiguring the firm's asset structure to achieve rapid internal and 

external transformation (Amit & Schoemaker, 1993). The is a new model of decentralized, 

horizontal oriented strategic network alliances, which is growingly becoming important. 
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Evolutionary theory explains the competitive advantage of a firm. The basic view of the 

evolutionary theory of the firm is about how firms and industries change over time (Nelson 

& Winter, 1982). Evolutionary theory can extend to this new breakthrough innovation 

model in which competitive advantage is through this new ecosystem. Now evolutionary 

theory extends the survival of the fittest beyond the firm, but to the new strategic network 

alliance ecosystem. The new strategic network alliance ecosystem allows for pursuing of 

opportunities that otherwise are beyond the firm’s capabilities. 

Research Theme 2 - Knowledge Sharing Leads to Greater Breakthrough Innovation in The 

Biopharmaceutical Industry 

Knowledge sharing is important in its relationship with breakthrough innovation as 

the insights by the executive cohort highlight. The importance of knowledge sharing is also 

growing, mainly due to the increasing complexity of the underlying science and the related 

data generation. The data generated from the science needs to be analyzed, connected, built 

upon and shared upon for the further advancement of the next breakthrough innovation. 

The data and information knowledge sharing are relevant, whether the information is due 

to the success or failure of a clinical trial as an example. 

The senior executive cohort of the semi-structured interviews provides expert 

insight on the research theme of knowledge sharing lead to greater breakthrough innovation 

in the biopharmaceutical industry. An overwhelming majority, 83% (twenty respondents), 

believed the knowledge sharing is important and leads to greater breakthrough innovation 

(see Table #9 below). 
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Table 9. 

Words Coded to “Important” to for Research Theme 2  

Dimension 

Code 

Respondents Paraphrase Themes 

Important 12 Knowledge sharing is more important 

Critical 3 When it comes to knowledge sharing, I think it 

is critical for breakthrough innovation 

 

Very Important 2 I think it is very important. On the scale of not 

important to essential, I think it is very 

important 

Eminent 1 Knowledge sharing becomes eminent as you to 

have a share to achieve breakthrough innovation 

Big Factor 1 Knowledge sharing has been a big factor in 

driving innovation.  

Requirement 1 It is a requirement for even creating the 

breakthrough innovation. 

Total  20  

 

The core foundation of a company is its ability to create, transfer, assemble, 

integrate, and exploit knowledge assets (Teece, 1998). Knowledge sharing at its core is an 

information exchange, learning, and application process that both individual people and 

organizations utilize to grow and create breakthrough innovation. New insights flow lead 

to radical or breakthrough innovation (Mudambi, 2008). Outside sources of knowledge are 

often critical to the innovation process, whatever the organizational level at which the 

innovating unit is defined (Cohen, & Levinthal, 1990). Knowledge sharing is at the heart 

of sustainable competitive advantage and dynamic capabilities. The study of knowledge 

sharing has its roots in the technology transfer and innovation literature (Cummings, 2014), 
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which means that knowledge embedded in the interactions of people, tools, and tasks 

provides the basis for the competitive advantage of the firms (Argote & Ingram, 2000). 

Thus, the relationship between knowledge sharing and breakthrough innovation is a critical 

factor in the operating performance of the firm. 

The knowledge sharing process serves as a strategic enabler of managerial and 

organization decision making (Cohen & Levinthal, 1990). Its interrelation translates into a 

competitive advantage. For example, the definition of resources in the literature is the 

assets, processes, information, skills, and knowledge of a firm that enables the firm to 

develop and implement strategies to improve efficiency and effectiveness (Barney, 1991). 

The interaction of transaction costs and capabilities revolves around the question of how 

firms learn to govern their internal and external relationships over time (Argyres, 2012). 

Several of the executive respondents shared several thoughts around the importance 

of sharing negative data so that others can learn from failure; knowledge sharing is about 

solving problems, and sometimes a straightforward, informal knowledge sharing idea in a 

leading publication can lead to breakthrough innovation many years later. The executives 

provide insight into knowledge sharing leading to greater breakthrough innovation with the 

following statements: 

Respondent # 1: I think when it comes to knowledge sharing I think it is critical for 

breakthrough innovation. I can give you one example; wherein Phase 2 clinical 

trial that was not very successful. After FDA is aware of the clinical issues in Phase 

2 and the company decides not to invest further in the product, but if the company 

does not publish the results from that Phase 2 study, they are not sharing the 

knowledge of that trial with the rest of the industry and scientists. So, by sharing 

you are preventing another company to go down that same path again or learn 

from your experiences. So, I think that it does hinder you if you do not share what 

you have learned anything. Knowledge sharing is a big part of the 

biopharmaceutical. Knowledge sharing is most critical when failures occur as this 
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allows others in the industry to learn. We are more likely to hear about successful 

breakthrough innovations, but we learn more from failures as an industry. 

Respondent # 4: Knowledge sharing is around tackling problems, learning from 

each other, and then really bringing innovative solutions to those problems. 

Moreover, either sharing of an innovation process or sharing of infrastructure on 

the type of solution. 

Respondent # 17: Well I think knowledge sharing is hugely about the relationships 

and collaboration. I mean that is, maybe this gets back to the personal level. You 

know the difference in vertical and horizontal integration is I think that scientists 

or technicians people work in the area that recognizes that they will wind up either 

being able to move faster or better or be more successful to be more creative if they' 

are in a very collaborative network. Which is by I mean, is that people have they 

have access to and are willing to be a bit more open about what they are doing. So, 

there is a comprehension that spans more than one discipline around what people 

were doing. I think those kind of means that I think were especially important to 

breakthroughs. I do not think you can, or it is pretty hard to get there without 

knowledge sharing. We mentioned the protein PCSK9 as an example if you look at 

RNA interference the first description for which ultimately the Nobel Prize was 

awarded to Andrew Fire and Craig Mello was a letter to Nature. It was not even 

like a formal publication; it was a peer review reference that introduced the concept 

of the protein PCSK9. It was not even an editorial it was just letter. It was just 

written a letter to Nature to say they look at what we observed. Don't get me wrong 

but their first observation you know was just thrown out there to get the 

conversation going. So, it ultimately led to an extraordinary amount of 

understanding of a new pathway of gene control. Then just literally never been 

thought of them which is why they got the Nobel for it, but I think that is just a 

perfect example of how innovation usually has many people that contribute in one 

form or another until it makes it to a special. Well maybe not in the upper right 

quadrant of breakthrough innovation on the market side of things, as that may or 

may not happen I guess, but certainly regarding the scientific breakthroughs. I 

think that is what happens. 

Respondent # 22: I think from knowledge sharing perspective I would say 

knowledge is disseminated in many different forms whether it is through 

publications or case studies in you know in a small meeting or discussion some 

forum. So that if somebody comes up with some unique idea or you need treatment, 

and they discuss along these different areas of dissemination of the knowledge. So, 

it is important and is useful for everybody who has seen that similar mode or you 

know maybe they can use that knowledge to refocus and redesign and come up with 

a better innovative solution. So, knowledge sharing is important, and you know that 

is why it is very important to be, to make you know at least a general sense of what 

treatments are out there and how treatments are talking primarily pharmaceutical 

and medical side. Also, you know how those treatments work and that that type of 

sharing helps innovation to bloom because you know others can come up with 

something that is unique and different from the current paradigm.  
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From the breakthrough innovation construct perspective, dynamic capabilities play 

an essential part in the learning, sharing and development of breakthrough innovation, both 

internally and through external network collaborations. A vital source of breakthrough 

innovation opportunities is the unexpected failures (Drucker, 2002). How firms perform 

their resource allocation heavily influences the types of innovations at which leading 

companies will succeed or fail. Many breakthrough innovation cases require human and 

financial resources. The patterns of innovation evidenced in a company will, therefore, 

mirror to a considerable degree the trends in how its resources are allocated to innovate 

(Christensen & Bower, 1996). 

A few of the executive respondents shared some of their concerns around 

knowledge sharing and the potential human barriers or limitations. Several executives 

shared alternative views of knowledge sharing impact on breakthrough innovation with the 

following statements: 

Respondent # 18: I am a little bit not so excited about it. I think it is, of course, is 

the best and the greatest thing to have, but of course, we can imagine the leverage 

effect of us putting experience, expertise, just general just know-how of knowledge 

and trying to leverage that would be unbelievable. I have not seen in all these years 

a knowledge sharing system whether it is software or hardware based or just by 

putting people together. I mean even architecture based. Moreover, I think it is 

everything has been tried. It seems to be a complexity to get people to share 

genuinely, what I mean is, truly sharing, to share in a searchable way and in a fully 

available way. However, truly efficient knowledge sharing seems too complicated 

for us humans. 

Respondent 16: Knowledge sharing and relationship to breakthrough innovation I 

think it is very important. On the scale of not important to essential, I think it is 

very important because you know we have missed out on certain effective drugs 

being developed because there isn't broader knowledge sharing. As there are clear 

inhibitors of knowledge sharing, which we need to be aware of too. 

Respondent # 2: Breakthrough innovation comes from hard work as it is said that 

it is ten percent inspiration and ninety percent perspiration. As yes, there is a 

certain amount of serendipity. Knowledge sharing is an important part of the 
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breakthrough innovation process as in this regulated industry the science, the data 

and the invention is critical to breakthrough innovation.  

 

Breakthrough innovation is hard work. It requires knowledge and hard, focused, 

purposeful work. From a historical perspective, the biggest innovations are those that focus 

on new knowledge—whether scientific, technical, or social (Drucker, 2002). To become 

effective, breakthrough innovation of this sort usually demands not one kind of knowledge 

but many. 

There is an interrelationship between knowledge and organizational capabilities in 

the process of transferring organizations tacit and codified know how. It refers to how an 

organization can create, retain and share experience to develop breakthrough innovation 

ultimately. The firm's expertise is, in essence, a company's capability in either a dynamic 

or a stable frame of reference. This knowledge sharing or transfer is much broader than a 

communication process or an IT platform as it gets into the core of organizational 

capabilities; such as development and innovation, operational effectiveness and strategy of 

the firm. Managing knowledge is an integral part of achieving corporate objectives such as 

improved performance, breakthrough innovation, and competitive. 

Knowledge Sharing Within Strategic Network Alliances. The second significant 

emergent theme from the study is that knowledge sharing within the strategic network 

alliance is the preferred approach to creating strategic network alliances. The type of 

external knowledge sourced strategic network alliances determines the likelihood of 

creation of breakthrough innovation (Phene et al., 2006). Sharing knowledge and testing 

new ideas within a trusting mutually benefiting strategic network alliance are the critical 
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ingredients of breakthrough innovation in the biopharmaceutical industry. By creating 

these strategic network alliance partnerships, the knowledge that is shared and built is 

within a legal framework that allows for confidentiality. This framework of privacy 

connects to intellectual property (IP) that protects the know-how and creates assets that are 

to be mutually beneficial and shared within a legal context. This interplay between strategic 

alliance networks and knowledge sharing allows for a closed-loop framework to operate, 

communicate and share trust/confidentiality. Several senior executive respondents stated 

their thoughts on knowledge sharing within the strategic network alliance framework: 

Respondent 20: Strategic networking alliances is more of an enabler of innovation 

and knowledge sharing is more the creation or the creator of innovation. It has 

always been important the major change that I would see be that it has opened up 

to become more much more cross-disciplined then it was maybe ten to fifteen years 

ago. I mean what we saw ten to fifteen years ago was easy. Alternatively, even 

twenty years ago it was the merge between the pharma and the biologics discipline 

and genetics and everything. Meanwhile what we see today is that some of the 

leading biopharma companies partnering with leading Internet companies like 

Googles and the like. I read in the press that there are strategic partnerships 

between Novartis and Google I think regarding different applications and 

development. Moreover, so, it looks to me that they are opening up the universe of 

strategic partnerships beyond the own industry that is in that trend is emerging. 

There are probably strategic alliances where there is a clear split of work like one 

partner handles this part of the of the of the of the whole business or task and the 

other partner takes care of the other part. There are also strategic alliances 

partners who jointly work together on the same topic and merge their and their 

expertise to create something new. Moreover, there I think in the knowledge 

sharing is a key part too. Yeah as it enables two parties to two to merge the 

knowledge and experience that is available that allows two parties to come up with 

that with an even better solution that one party on its own could not come up. 

Respondent # 23: For me, I think of it as between the partners, between those 

strategic partners that there has to be open cooperation as if as if you are part of 

the same company. You know one of the ways these deals are done of course is joint 

ventures, where a new company is formed, and people are devoted to that. So that 

in a way that is the real paradigm where there is information sharing happening 

because you are part of the same company. However, if you are still separate and 

just have created this alliance, I think all of it, the science the underlying science, 

the plus and minus, the clinical results, the market analyses. Then you know the 
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efforts being made are effective in the marketplace. If you are not sharing that then 

how can the alliance be effective? 

Respondent # 21: Strategic network alliances provide the legal framework for 

knowledge sharing – to keep information/data confidential. I think that these days, 

now more than in the past ten years, strategic network alliance is critical. It is 

almost vital. I believe because the technologies have gotten to be the ones we are 

seeing emerge have gotten to be sophisticated enough that they take incredible skill 

sets. Hardly anybody owns them all. 

Respondent # 18: In a way that knowledge sharing is more of within a framework 

around the contracts and legal that allow knowledge to be shared amongst the 

partners for a particular goal or objective or purpose versus sort of the general 

knowledge sharing. 

Respondent # 3: The combined importance of knowledge sharing and strategic 

network alliances in relationship to breakthrough innovation has a more significant 

impact, success, and greater value to patients than individually. Because I think 

you are doing two things; one is you are sharing what you know and two you are 

bringing in strategic partners that can assist you with certain areas that you are 

lacking. Knowledge sharing within strategic network partnerships fosters building 

relationships or sharing the financial impacts. It also fosters for making sure the 

right people are in the right positions to do what they need to do, with the right 

knowledge to be successful in breakthrough innovation. 

Respondent # 17: The interaction of your strategic network alliances and 

knowledge sharing is quite important. Now I would say this is an area where there 

is probably more flow of knowledge. More knowledge sharing is based on these 

networks, as opposed to knowledge sharing in a more unstructured way let me call 

it. You know I think that in a way that what you are getting from your network right 

now is primarily access to knowledge that otherwise you either would not have, or 

you were it would be difficult to gain on your own. It is an in and out sort of equation 

because you have the knowledge that two parties bring together and learn and then 

the learning creates new knowledge. Because now the sharing that happens at this 

interaction occurs certainly within the network as one of the reasons I guess. The 

other reason would potentially be capabilities that one partner does not have or 

wants to complement their capabilities. The outflow of that is knowledge. Also, it is 

also a risk-sharing reason to create the network partners because you cannot do 

everything yourself have to have fixed overhead and people, labs, and buildings. 

 

Developing breakthrough innovations is often a factor of knowledge sharing 

through strategic network alliances that a biopharmaceutical firm can access. To enhance 

breakthrough innovation, proponents of the resource-based view and the dynamic 
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capabilities view suggest that firms should invest heavily in developing dynamic 

innovation capabilities through knowledge sharing strategic alliances (Cheng & Chen, 

2013). External knowledge from strategic network alliances may allow the firm to 

overcome competency traps that limit the company's ability to obtain and build on new 

paradigms innovation in the biopharmaceutical industry (Phene et al., 2006). The shared 

legal confidentially agreement provides a legal framework to share trade secrets, know-

how, and intellectual property. Building trusting relationships within the legal context of a 

strategic network alliance partnership offers the needed confidentially that each firm desire.  

Trust between knowledge sharing strategic network alliance is critical to 

breakthrough innovations. Trust affects the type of relationship the partnership will take 

(Baker, Gibbons, & Murphy, 2002). Building trust takes time, however establishing clear 

setting goals, and objectives, frequently communicating at multiple levels of the alliance 

supports knowledge sharing and building trust. The level of confidence ultimately provides 

the most significant level of comfort of sharing knowledge within the relationship because 

if breaking the confidential agreement, this now becomes a breach of contract and legal 

proceeding to resolve the issues. Utilization of the agency theory within the framework of 

the strategic relationship can help resolve potential conflicts and risks between 

stakeholders. 

Sharing knowledge and managing the new strategic network will require different 

behavior, skills, and attitudes (Drucker, 2009). Managing strategic alliance partnerships by 

strategic motives such as; filling in missing pieces of the value chain, by learning 

considerations to gain access to new knowledge, by embeddedness in a community of 

practice, or connectivity to an inter-organizational network, (Powell, 1998). Critical 
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resources focused on breakthrough innovation cut across the boundaries of multiple firms 

are depending on knowledge acquisition strategy. Network theory concentrates on the 

relationships businesses have with each other and on how those relationships influence a 

company's behavior and outcomes (Dyer & Singh, 1998). Knowledge creation and 

utilization enhance a firm's ability to gain and sustain competitive advantage (Zahra & 

George, 2002). Gaining this competitive advantage through a confidential and trust 

framework of a strategic alliance network is efficient. 

A sub-theme of knowledge sharing and breakthrough innovation relationship is the 

potential role of social media in supporting the breakthrough innovation process in the 

biopharmaceutical industry. The biopharmaceutical industry is knowledge-based and is 

increasingly become dependent on social media to drive new scientific findings, then 

translate these findings into breakthrough products which can improve or save lives. Social 

media and the related technology platforms are a new medium of communication for 

knowledge sharing as stated by the following senior executive respondents: 

Respondent # 1: Knowledge sharing has changed over the past several years as 

new technologies have supplement knowledge sharing. For example, knowledge 

sharing has been made it very easy. When I joined the biopharmaceutical industry 

when everyone was using software like Microsoft Team Space, and now we have 

360 Google Docs where people can go in and work on things at the same time. So, 

I think that technology has certainly helped and to make this sharing much more 

manageable. An open innovation platform is a high growth area for sharing 

knowledge out there still much work still to be done. As I feel or there is still room 

for technology to come in and have that kind of impact on biopharmaceutical 

industry like it has for other industries. 

Respondent 19: I think knowledge sharing is critical. You know it is interesting if 

you think over the last twenty years. I guess most of us started to use e-mail and 

such. You probably routinely probably started to use the internet a few years later. 

You know the advances of both of those technologies, but particularly the Internet 

has made knowledge sharing differently. I think it has gone from being the exercise 

of a few specialists. It has gone from being very easy to control to be very difficult 
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to control. You know as you look at that and I think you see many challenges out 

there. You know it is that information that comes across the Internet provides 

patients with a lot more control over their treatments. You know they no longer go 

to the doctor and then the doctors sort of prescribing whatever the drug rep had 

suggested might be good. You know I have that own knowledge base. 

Respondent # 14: Social media for me that is the tricky part because it is an 

uncontrolled platform for communication. Also, in social media, there is much 

perception out there with one sentence slogans or whatever. So, the ideal way to 

communicate and probably also not the ideal way to make some analysis or make 

some conclusions based on a perception of things. However, there are some other 

platforms which are significantly more stable and gives you some more insight from 

the data which will help your data analysis. For example, I think there is a Danish 

group called the Cochrane Group. They may not be a Danish company, but it is 

like a Danish platform. They do a meta-analysis of all clinical trials regardless 

either positive or negative. Also, they are trying to run some meta-analysis that is 

not linked to any company. This meta-analysis has brought some interesting 

insights into the real effect of certain types of drug products at least in Europe and 

probably also across the board. I know from personal experience that we contact 

the pharmaceutical companies and they ask can see your study results or to see 

whatever publication papers and they need just to go and scout for any available 

clinical data and then make them run a meta-analysis on this. Then they aggregate 

it by a therapeutic area and draws some conclusions. That is interesting knowledge 

sharing.  

Respondent # 22: People who use social media to describe a situation in rural, 

remote place of conditions, as an example. Somebody thinks about it hey look here 

is a situation that I can now come up with a better solution to try to provide for the 

people in a remote rural place. If I had not seen that initial communication through 

social media, I might not be thinking in those lines of coming up with some 

innovation to help the people of that rural area. Social media does it help further 

drive breakthrough innovation in that respect.  

 

Social media can potentially play a crucial role in supporting the knowledge sharing 

process in the biopharmaceutical industry. Knowledge sharing is a critical driver in the 

innovation process, and the most significant value comes the ability to translate this into a 

competitive advantage. It is essential from both a theoretical and practical perspective, as 

the companies that benefit the most from using social media in breakthrough innovation 

are those that use social media in every stage of the development process (Roberts & Piller, 
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2016). The focus of enterprise social media is not merely to persuade people to use the 

social media platform more but to use it to accomplish business objectives more efficiently 

or effectively. (Kane, 2015). 

It is the knowledge flows and stocks of a biopharmaceutical company’s, which 

contributes to superior performance (Decarolis & Deeds, 1999). Beyond the need for 

innovation to thrive through collaborative relationships, firms need to examine the 

transaction costs and the effect of established firms' choices between in-house and external 

sources when technological change shifts (Pisano, 1990). 

The biopharmaceutical industry is a knowledge-based but has some uniqueness 

because most of their value is around intangible assets, intellectual property, and patent 

protection. Social media is a network technology that can facilitate open innovation and 

collaboration among strategic network partners & alliances, but this is slowly taking hold 

in the biopharma industry due to the secrecy needed for intellectual property held in 

patents. Several of the respondents highlighted concerns from the biopharmaceutical 

industry perspective over intellectual property rights and trade secrets few executives made 

the following statements: 

Respondent # 16: I would say the most significant change over the fifteen years is 

that medium of knowledge sharing has changed. Social media and the internet need 

a legal sharing framework, as things are leaker than they used to be, which raises 

more prominent concern for companies. It is tough for companies or anybody to 

keep things secret. You know what people will inadvertently communicate 

particularly. I mean this is probably a risk because of strategic alliances 

particularly, with the more people you have working on something, the more people 

who are aware of what the underlying technology behind the drug product or the 

active pharmaceutical ingredients (API). However, the more people know, the more 

opportunities that essential information to share that companies are concerned 

about protecting their intellectual property, do not want to share. I think what I 
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said earlier that social media made things leaker I think. However, the medium of 

communication has made it more difficult for companies to keep things secret. 

Respondent # 23: I think there is a degree or a level where the IP is a challenge but 

that is a legal element which can be managed that is why the contract or formal 

alliance it can come into play. I think it is both an inability to properly communicate 

information in a way that is useful for others. Of course, searchable or acceptable 

into the right word in English, but not just giving solutions giving information and 

then also the means by which an individual or organization or a group that is 

capable of searching the knowledge basis. I think there is almost a combination of 

technical or mechanical and how difficult it is for humans at the end of the day to 

properly formulate what is in their brain. I think there is much sharing that that 

they were providing good leverage as it could. However, you know if you could 

look with the brain. You have to think it is very limited but. So, I would say right 

now that my daily life much bigger effect from the networks or strategic network 

alliances as you call them. However, regarding company growth or company value, 

I think there is definitely in my view hands down much more traction to you in the 

alliances than in the knowledge sharing, unfortunately, but that is how I see it. So, 

I think it may not always be desirable from an innovator standpoint to share 

knowledge unless it is considered to be highly protected. 

 

Social media is a network technology that can facilitate open innovation and 

collaboration among strategic network partners and alliances, but this is slowly taking hold 

in the biopharmaceutical industry due to the secrecy needed for intellectual property rights 

held in patents. Biopharmaceutical firms are now beginning to address some of the secrecy 

and regulatory concerns. As the value of social networks increases and the industry 

continues to invest social networks, it will become a valuable tool to facilitate innovation. 

To be successful, relationships between companies and online communities do not 

randomly happen; they need monitoring and managing on an ongoing basis (Roberts & 

Piller, 2016). 

Research Theme 3 -  Breakthrough Innovation Maximizes Shareholder Value 

Overall the cohort of biopharmaceutical executives provides interesting insights on 

the research theme of breakthrough innovation maximize shareholder value in their 
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industry. Additionally, the executives provide a few alternative views concerning 

shareholder value and the relationship to breakthrough innovation. The best measurement 

of breakthrough innovation is shareholder value in the long-term while highlighting 

alternative measurements of innovation. Finally, the third significant theme that emerged 

from the executive cohort’s review of incremental innovation or lifecycle is building blocks 

a vital element towards the longer-term breakthrough innovation. 

Sixty-two and a half percent of the executive respondents provide positive themes 

in describing the positive insights for the research theme that breakthrough innovation 

maximizes shareholder value in biopharmaceutical industry (see Table 10 below). Also, 

twenty-one percent respondents highlighting the long-term nature of breakthrough 

innovation. Academic scholars and business leaders agree that breakthrough innovation is 

critical to a company's long-term growth and renewal (Christensen & Raynor, 2003). 

Table 10. 

Common Themes of Importance for Research Theme 3 

Respondents Positive Themes 

5 Long-term strategy & value creation of breakthrough 

innovation is important to shareholder value. 

4 Breakthrough innovation provides a premium to shareholders.  

4 Breakthrough innovation platform technology providers high 

returns on investment maximizes shareholders value across 

the network and creates shareholder value in a stepwise 

approach. 

2 Management’s responsibility to drive breakthrough 

innovation, maximize the impact to patients and create 

shareholder value. 

15 Total 
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Breakthrough innovation uses new methods or new ideas that are extraordinarily 

important to shareholder valuations. The interrelationship between knowledge sharing, 

network alliances, and breakthrough innovation are essential to shareholder value. 

Innovation and its application are what drive economic growth and wealth creation in 

capitalist societies that have sound macroeconomic policies and good infrastructure (Teece, 

n.d). Competitive advantage in today's business world and the impact on economic 

profitability is ultimately less dependent on technology, economies of scale, or natural 

resources. 

Several executives articulate their view of shareholder value and the relationship to 

breakthrough innovation. Biopharmaceutical firms can deliver superior results for 

shareholder when executives manage for long-term value creation of breakthrough 

innovation. The majority of the cohort agree it is vital to have a long-term strategy to have 

breakthrough innovation maximizes shareholder value. The following statements on the 

following executive respondents provide some insight on the long-term view: 

Respondent # 21: I guess it is not only in our industry it is all around us the speed 

or this impatience however you want to call it, to find innovation and if you do not 

find it right away to drop and move on to something else. So, we all know that 

innovation in our industry is a long time. It is a long path, and you cannot count on 

hundred percent of success. You should not waiver from the current stage of 

development is unsuccessful. 

Respondent # 17: Biologic get some market exclusivity you know ten years in 

Europe and twelve years in the United States. Is designed or meant to foster 

innovation right. Also, it is intended to recognize the long cycle time of 

development, which you mentioned earlier that if you go in the Hatch Waxman. Of 

course, it is related to how much time you have spent, but in biologics is just a flat 

twelve years which is even better probably. However, you cannot raise money on it 

till ultimately until you are profitable. I mean this is all about money right if you 

are either profitable because you can fund yourself or you need money from 

somebody, and in which case you are not selling anything. Alternatively, you do 

not have enough to sell, that you need that you need money and you cannot go to 
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an investor and say; you know if I get to market I will have twelve years of 

exclusivity. I mean you can tell him that. However, it is senseless if you do not have 

something already that are protected. So, if you do not, you will not be able to move 

ahead. You need to have some exclusivity to start out with that you know you a 

chance. Moreover, I think for knowledge, and the value for shareholders you know 

in that setting before you have anything on the market are not, you can have 

something on the market before you are profitable that means that as long as you 

are begging for money right then presumably you know, you do not need. You do 

not have enough revenues, so you are going to you have to convince somebody you 

have got something that will get the revenue sooner or later. That will make it 

profitable. The only primary way to do that is to show that you have some freedom 

to operate and hopefully some blocking position around your innovation. There is 

some competitive advantage which your patent is. In this case, it is going to be the 

ability to do both. You know I mean patents both, give you a right to do something, 

and I say they are an asset. I mean it is an asset owned by the corporation. That is 

what it is, and that should be looked at that way. Moreover, are they. You know 

whenever the institution is on the basis ultimately to raise money on the one hand 

and secondly to you know potentially keep others from taking your innovation and 

running with it at least till at least until you have had a chance to exploit. 

Respondent # 19: So, I guess perhaps just to rephrase that question - Is shareholder 

value more enhanced by breakthrough innovations than by just everyday products 

or incremental or incremental advancement? So, because if you are a shareholder, 

you could not care less, putting it very crudely, if your value was enhanced by 

breakthrough innovation or by a product that was going to be used and make money 

because it is the partly high volume that was selling the cheap type of deal. I would 

say that in the system today I think the evidence is it seems to suggest that 

breakthrough innovations are providing some premium in shareholder value. 

Perhaps that is because it is easier for a shareholder to believe in the value of 

breakthrough innovation. 

Respondent # 20: Let's put it a little bit differently typically, increasingly difficult 

to get rewarded for the only incremental innovation and therefore there is 

increasing pressure for companies in the industry to bring breakthrough or 

significant innovation to the market if they want to get that premium price. 

Respondent # 6: Well I think it is a little bit hard you know in the end when 

breakthrough innovation becomes a reality. People - shareholders will reward you 

for it, but many stockholders do not have a long-term view. The other thing is the 

complexity of what we do in the business. If you go out to the world and say that we 

have next best cell therapy or CART cell therapy, you do need a sophisticated group 

of investors to recognize that. However, I will use CART cell therapies and gene 

therapy as a way where you have sophisticated investors that have the right risk 

tolerance; you have seen these companies that are multi-billion-dollar companies 

and still be years away from a therapeutic or approved product. Spark Therapeutics 

is a good example that you know for many years was private and then went public. 

They do not have a product on the market although they just had a very successful 
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year and they have already got the credit through the marketplace for the 

opportunity because people understand the potential of the platform. So, I think it 

depends on where you are and whether or not you can teach the world why you 

have a breakthrough therapy something that will change the way medicine is done. 

If you have the science behind it and you have the right people tell the story. You 

can get rewarded for breakthrough technology in the same district and can you just 

look at the list of IPOs'. However, it is a much harder sell, and it is also a very 

sophisticated audience, in the type of shareholders. This industry is tough. You 

know if you come up with a new, Tesla as an excellent example in the automobile 

industry making electric cars a reality and they got to market and people can see 

that things happen to them you know they surpassed General Motors market cap a 

factor three to four to five today. So, they are still a fraction of the size of General 

Motors because people see it as an easy thing to understand. That is a breakthrough 

you know moving away from fossil fuels to a clean energy solution. That is what 

more people can understand, but in our industry, it is much tougher, as you need 

that deep science medical understanding.  

 

Competitive advantage is dependent on the collection of a firm's capabilities which 

is intrinsically tied to the companies' knowledge or "human capital" to drive performance 

or economic profitably. The adoption of innovation is known to contribute to the 

performance or effectiveness of the adopting organization (Damanpour, 1991). 

Biopharmaceutical firms can deliver superior results for shareholder when executives 

manage for long-term value creation of breakthrough innovation. In the McKinsey’s 2016 

Quarterly report interview, Severin Schwan CEO of Roche Group stated: “looking back 

over the past one hundred or more years; all our periods of strongest growth were driven 

by breakthrough innovations" (Claret & Dickson, 2016, p. 1). 

Not all of the executive respondents provide positive insights entirely to the 

research theme that breakthrough innovation maximizes shareholder value. A common 

sub-theme amongst the few alternative views is there are many other factors and 

circumstances impacting shareholder value.  Several respondents provide the following 

explanation: 
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Respondent # 1: There are so many other factors that impact shareholder value 

that I do not think that just about innovation. 

Respondent # 16: Because you get to shareholder value and to get that return on 

investment requires so much more than just breakthrough innovation. What this 

subject brings up to me is something that I have talked to people in the 

biopharmaceutical industry a fair bit about, which is how and why do new drugs 

get developed in the first place. It is more the why because you have many diseases 

for which there are no treatments. So typically, there are treatments that are needed 

by a small population. So, the reason they are not developed may be that 

scientifically we cannot develop them or it may be that nobody wants to invest the 

money to develop because there is no return. I mean there are unmet needs for 

things that we for sure have no drug treatments. Moreover, does anybody work on 

them when there is much uncertainty? For example, when knowing in advance that 

cost of the breakthrough innovation will be high. When is known is that that the 

revenues will be low no matter what, no matter what the price is because the volume 

is low at that point who decides that we are not going to develop something even if 

we have something that looks promising on the table so to speak. For example, 

Malaria, Tuberculosis are areas that many of the larger firms stopped focusing on 

and have left a void in the market, where now you have a rising threat that is often 

cited by CDC or the World Health Organization. Various bacteria are growing and 

getting to some severe threat levels to the human population because there is no 

breakthrough innovation or nothing to fight it. Are always you know top contribute 

to a lot of other ones as well. There are examples in US where we have BARDA 

(Biomedical Advanced Research and Development Authority) that come in and help 

fund companies in the development of new anti-infective treatments. 

Respondent # 13: I think maybe one component is missing in this equation is time. 

So, say you want to have a very quick shareholder value, I think then breakthrough 

innovation value will get you results. However, if you look at some of the major 

companies which have been around for the last 100 of years or 115 years and have 

the time, of course, breakthrough innovation is not the only way to create 

shareholder value. It is also to be to be able to maintain a constant growth, a 

consistent long-term vision. So then, of course, there are some added benefits from 

one or the other as breakthrough innovation will help out but also as a 

biopharmaceutical company in this case, if you have a long-term vision, for sure 

this will have an impact on the constant creation of shareholders. So then take 

Roche or Novartis or take Bayer or any other European company which has been 

on the market for last 100 years. However, you cannot be successful not successful 

company 100 years just by accident. There must be a long-term strategy.  

 

The uncertainty resulting from breakthrough innovation changes challenge firms 

and their strategic leadership to increase the speed of the decision-making processes and 
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knowledge sharing across the strategic network alliances (Ireland & Hitt 1999). Jack 

Welch, the former CEO of General Electric recently reflected, “Shareholder value is a 

result, not a strategy,” (Allen, Root, & Schwedel, 2017). Breakthrough innovation relies 

on this interrelationship between strategic intent, knowledge sharing, organizational factors 

and strategic network alliances to drive the critical outputs of operating performance, 

patent, and publications, which ultimately make shareholder valuations. Strategic intent 

defines the strategy followed by the network alliances organizations. Organizational theory 

suggests that incumbent firms fail in the face of radical innovation because they fall prey 

to inertia and complacency (Henderson & Cockburn, 1994). 

Even though shareholder value is the ultimate measurement of breakthrough 

innovation executives in the biopharmaceutical industry face short-term challenges, given 

that the average development time to bring a new breakthrough innovation to the market 

is an average of fifteen years and $2.6 billion (DiMasi, Grabowski, & Hansen, 2016). The 

incremental innovation learning process is cumulative as the experience, learning, and 

knowledge from previous innovations is linearly applied to the innovation. Incremental 

innovation is sequential so that each successive invention builds essentially on its 

predecessors (Bessen & Maskin, 2009). Executive respondents provide the following 

insights of various short-term measurements to manage shareholders expectations during 

the long cycle when breakthrough innovation valuation may not have matured: 

Respondent # 18: So how to measure breakthrough innovation, I guess a new class 

of compounds industry in our industry new classes compounds is the ultimate 

benchmark. Moreover, of course, validated new class of compounds by proof of 

concept or and first government-sponsored. However, it also could be the 

fundamental cost structure of an entirely different way to reach the patient. So, 
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what will it take to breakthrough innovation and even though there are other 

instances just other into are shifting on the cost basis?  

Respondent # 7: You need to examine the science of the drug, as this is the most 

important indicator of breakthrough innovation by identifying potential risks or 

potential probability of success in the market. We think about driving shareholder 

value; you know the person to whom the community or the group of investors is 

looking at a drug that has just been submitted. The drug has a New Drug 

Application (NDA), and clinically it looks good, but there is some risk. However, 

you know that you think there's a fair chance of you getting approved and you know 

it comes the money up goes the price forecast is set you launch a year later ninety 

percent of all companies missed their forecasts. Moreover, so, you know the stock 

goes down. It is readjusted reality in the forecast may come into play at that point. 

Hopefully, they are successful commercially they have a good plan they execute 

against that plan, and you start to see some appreciation in price. Now at the end 

of the day, the shareholder value is always the best measure as it is the or the meter. 

When everything is said and done, that is counts. So that the end of the day ultimate 

yardstick which you can you can measure the breakthrough innovation the increase 

in shareholder value. Whether it is realized directly or through acquisition or 

whatever, that does not matter as it is shareholder value. The means of realization 

of shareholder values is through the patient. 

Respondent # 14: I think everybody strives for the big breakthrough one that puts 

them on the map in whatever category the firms are competing. However, you know 

to fuel that to fund that to be able to find that. I think you need you know with what 

you have stepwise innovation for products that may be in your portfolio and part 

of that is you know where those other unmet needs for those products are and what 

are the opportunities there for them. 

Respondent # 24: You know personally I think that at least for the retail large 

biopharma companies that they probably do not do a good enough job of 

communicating. I mean it is a long-term business. You know whether you like it or 

not you know the short-term stuff is somewhat important. However, does that mean 

to drive the future value of the company? I am just not sure that CEO’s and the 

financial people of these companies do an adequate job of truly explaining what 

the future value and returns are by investing in biopharmaceutical companies. I 

just do not think they do a good enough job of explaining what it is all about. So 

yeah, I think it is unfortunate I would think for people who only care about the short 

term I just think that these company's I mean the industry itself is a driver educating 

people about it. 
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Respondent # 11: I think it all depends upon my opinion on this and it was a 

relatively strong opinion, but it all depends on your leadership team. It all depends 

upon the track record of your senior leaders in developing drugs and bringing them 

successfully to market. Again, the development of those drugs does not have to be 

inherently in their pipeline. It could be BD deals it could be lots of different 

partnerships. Maybe you have out there. I think it is vital to have a very good and 

responsible board if you are a publicly traded company. You know when thinking 

about it when you are a development company what for the most part does Wall 

Street if you are a phase one or early phase two type of company what does Wall 

Street, if you are publicly traded, have to analyze you. You do not have a drug on 

the market you are not producing revenue you are in development. They have a 

track record they can look at the CEO and say the CEO has developed track record 

or has been successful in other places or companies. Wall Street analysts can also 

look at the chief scientific officer. They look at your regulatory lead who is got to 

get this through the FDA. To me, it all depends upon the critical decisions of 

building your infrastructure on the company and how you do that. 

 

The abnormal stock market returns to innovation are one of the best means of 

assessing the real rewards to innovation (Sood & Tellis, 2009). According to research by 

the McKinsey Global Institute in cooperation with FCLT Global, found that companies 

that deliver superior results when executives manage for long-term value creation. At the 

same time, the same survey of senior executives' highlights the growing pressure felt to 

provide strong short-term results has increased over the last few years (Barton, Manyika & 

Keohane Williamson, 2017). The innovation cycle can have disruptive forces of rapidly 

evolving customer expectations and consumer-driven pressures in an increasingly more 

complex global and fast-changing marketplace.  

Exploitative incremental innovations meet the needs of existing customers and 

build upon the existing strategic alliance network knowledge. Explorative breakthrough 

innovation changes the fundamental science and technology and associated strategic 

alliance network core capabilities (Benner & Tushman, 2003). The reason why firms 
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succeed or- fail is perhaps the central question in strategy (Porter, 1991). The frequently 

cited “undervaluation” of innovation (Hall, Trajtenberg, & Jaffe, 2001 & 2005) may be 

due to not correctly assessing the full value of innovations immediately, but to Wall Street 

analyst and investors computing returns to isolated breakthrough innovation events (Sood 

& Tellis, 2009). 

Building Blocks of Innovation. The third significant theme that emerges from the 

cohort of twenty-four interview is that breakthrough innovation is a fundamental core 

lifecycle of science. Biopharmaceutical firms need a steady stream of current revenue and 

profits to fund the long development cycle. Incremental innovation keeps companies in 

business by having a steady eye on operations by focusing on improving profit and cash 

flow, even though breakthrough innovation is critical to achieving long-term shareholder 

value (Sorescu & Spanjol, 2008). To minimize this short-term pressure on shareholder 

value executives can focus on incremental innovation. Incremental innovation provides 

this short-term business value by providing a continuous flow of operating value to help 

build a steady bridge to the long-term value creation of breakthrough innovation. 

Organizational ambidexterity is an essential factor in the long-term survival of a company, 

by finding the right balance between exploration of breakthrough innovation and the 

exploitation of incremental innovation (O’Reilly & Tushman, 2013). 

Successful biopharmaceutical firms balance both breakthrough and incremental 

innovations to sustain competitive advantage and shareholder value (Dunlap‐Hinkler, 

Kotabe, & Mudambi, R. 2010). The value of incremental innovation or lifecycle 

management is essential to shareholders as it provides operating cash flow to keep 

shareholders happy with the short-term performance. Additionally, incremental innovation 
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provides a level of confidence with a constant stream and progress that further supports the 

long-term promise of breakthrough innovation, several executives stated: 

Respondent # 7: I think without breakthrough innovation there is very little interest 

in our industry as it exists today. You need to look at it from a long-term point of 

view that does not mean that you know that management should be given free reign. 

They could do whatever they want on the premise this is a long-term investment. 

However, I think you need trust management and think that may deliver. I think as 

an investor you have to say;" look an I am doing this for management to execute 

the strategy and what they to do.  

Respondent # 19: Enough financial stamina so they just incrementally increase 

with very small step through lifecycle management. Moreover, then all of a sudden 

once every seven years five years and fifteen years there is a major big 

breakthrough. Moreover, by any accident, they always are available to profit from 

this major innovation. So, and then again, they continue for another ten years by 

small incremental steps. Moreover, yet again they are capable of identifying the 

next breakthrough, and they are capable of benefiting from this breakthrough. 

Moreover, this is a pattern. Moreover, that is why it cannot be just by accident. 

They must have a clear strategy which is not put all the eggs in one basket. 

However, we to invest some of our money into smaller projects. So statistically one 

of the smallest projects will have to yield a breakthrough, and that is that that one 

breakthrough will pay for all the other ones.  

Respondent # 12: Incremental innovation drives today's operational cash flow, and 

then the long-term shareholder value expectation is driven by breakthrough 

innovation. We are we talking about both ends of the shareholder value creation 

spectrum. Lifecycle management is economics you know macro 101. You know you 

diversify so you have cash cows that are feeding into your innovation you know, 

and you have diverse revenue streams that you know that hold the line for you. 

Respondent # 15: To effectively manage your short term and long term around 

innovation and lifecycle management you need a balanced approach you need to 

do both, and you need to be diversified if you want to manage shareholders in the 

short term best and the long-term. 

Respondent # 9: I think what happens is you know companies have to be savvy with 

their lifecycle management. All right. So, have consistent revenues with products 

that may cannibalize themselves. Right. So, you know whether it is a combination 

therapy or enhance you know tolerability or whatever it may be to show that they 

continually can work a molecule from a lifecycle management additional 

indications thing like that. So, you never really lose your base right. Also, then. 

From a from a shareholder perspective I think that you know ensuring that you are 

not only improving upon products but also investing in pipelines of unmet need I 

think are the two things as an investor that I look at it. To effectively manage your 

short term and long term around innovation and lifecycle management, you need a 
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balanced approach you need to do both, and you need to be diversified. This 

balanced approach is best to manage shareholders in the short term and the long-

term. 

Respondent # 21: We are often dealing with a very long-life cycle in our industry 

and what I suggest is to get the product approved and then start a continuous 

improvement effort. Because if you do not have the product, you will not have 

improved. Until the product is approved you will spend a little bit more money for 

the conversion cost, but then you have a product, and then you can start thinking 

of how to improve it, but that is a different story for a period of a lot of small 

incremental improvements to drive efficiency.  

 

Biopharmaceutical firms need a steady stream of current revenue and profits to fund 

the long development cycle. Incremental innovation provides the income today that will 

support the development of more risky breakthrough innovations (Wertheimer & Santella, 

2005). Incremental innovation keeps companies in business by having a steady eye on 

operations by focusing on improving profit and cash flow, even though breakthrough 

innovation is critical to achieving long-term shareholder value (Sorescu & Spanjol, 2008). 

Senior executives in the biopharmaceutical industry need to balance the short-term and the 

long-term benefits and risks of innovation.  

Organizational ambidexterity is an essential factor in the long-term survival of a 

company, by finding the right balance between exploration or breakthrough innovation and 

exploitation or incremental innovation (O’Reilly & Tushman, 2013). The bread and butter 

of an organization innovation (O'Connor, 2012), as its short-term focus is on operating 

results by improving profit margins, keeping market share and steadily improving 

shareholder value. Biopharmaceutical firms may be best served by balancing both 

breakthrough and incremental innovations to sustain competitive advantage and 

shareholder value (Dunlap-Hinkler et al., 2010). 
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A sub-theme of incremental innovation in the semi-structured interviews are the 

two influences of intellectual property rights (IP) and the regulatory framework in the 

biopharmaceutical industry. The breakthrough innovation serves as the core patent which 

is protected by intellectual property rights (IP). Then over time to exploit and maximize 

the global opportunity for this core IP protected breakthrough innovation, executives 

continuing to build an IP estate through incremental innovation or lifecycle management 

approaches. The biopharmaceutical industry regulations further support this lifecycle 

approach or continuous improvement idea for it allows for the broader generation of new 

classes of drugs and the related competition. From a biopharmaceutical manufacturing 

perspective, incremental innovation is encouraged from regulators as a function of cost 

reduction and quality improvements. The summary table (see Table # 11 below) provides 

several of the common sub-themes surrounding shareholder value, regulations and 

intellectual property. 

Table 11. 

Summary for Sub-themes of Incremental Innovation 

Dimension 

Code 

Paraphrase  

Regulatory 

Breakthrough innovation and sort of can sometimes be stifled by that 

regulatory environment by encouraging continuous innovation over 

time. 

Once the process has then subsequently being developed, and registered 

license and any changes can be more incremental. 

Regarding breakthrough innovative and complexity, the science is a 

challenge. This complexity also makes it a challenge to get it through 

regulatory review process because all aspects are new. 

 

Once the process is validated, you are limited with what you can do. 

You are incrementally improving things not making dramatic changes. 
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Table 11 

Continued  

Dimension 

Code 

Paraphrase  

Shareholder 

Value 

The key to longevity is balancing the small stepwise incremental 

innovation. 

We are we talking about incremental innovation sort of driving today 

operationally cash flow and then sort of the long-term shareholder value 

expectation of future driven by breakthrough innovation, and we are we 

talking about both ends of the spectrum. 

Lifecycle management innovation is a way to grow the top line revenue 

consistently. 

An ecosystem of products centered around a disease state that comprise 

both of incremental and breakthrough innovation demonstrates the 

commitment to innovation and drives shareholder value for the long run. 

Intellectual 

Property 

The idea that you have this core patent or core breakthrough innovation 

then you can follow it with a series of innovations and patents. 

Whether it is monopolizing or creating a monopoly or it is incremental 

innovation, it is s an obligation or a fiduciary obligation to shareholders 

to maximize the value. 

 

Executives in the biopharmaceutical industry are under short-term pressure to 

deliver quarterly business results for both the top line revenue and bottom line earnings 

growth, while still filling the longer-term breakthrough innovation pipeline. However, 

managing the short-term interest of hold shareholders during the long road of breakthrough 

innovation is challenging. Despite the long-term value in breakthrough innovation, there 

are short-term pressures to carefully evaluate and communicate the strategy among all key 

stakeholders (Coombs, 2000; Forrest, 1992; Hakansson, 1993; Rothaermel, 2004). The 

twenty-four-executive cohort provides insight to the second research question of the critical 

success factors to ensure breakthrough innovation maximizes shareholder value. The top 

seven key factors are in the summary table below (see Table # 12 below). 
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Table 12. 

Key Factors of Breakthrough Innovation Maximizing 

Shareholder Value 

Key Factor # of Respondents % Respondents 

(out of 24) 

Measurement 18 75% 

Track Record 14 58% 

Expectations 10 42% 

Leadership 10 42% 

Strategy 9 38% 

Communication 8 33% 

Trust 7 29% 

 

Breakthrough Innovation Definition 

Breakthrough innovation as a business construct in the academic literature has 

many interrelated meanings and factors leading to maximizing shareholder value. In the 

book "Managing in a Time of Great Change" by (Drucker, 1998), states that "every 

organization-not just business, needs one competence: innovation." While much is said and 

written about innovation, organizations struggle to do innovation. Part of the difficulty 

arises because we lack an agreed-upon definition of innovation, let alone an explanation of 

breakthrough innovation. Academic scholars and business leaders do agree that 

breakthrough innovation is critical to a company's long-term growth and renewal 

(Christensen & Raynor, 2003. Not all innovations are born equal. Out of the minority of 

breakthrough innovations that is financially successful, only a few are capable of moving 

markets and increasing the market share for their creators. 
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The biopharmaceutical term most often used “blockbuster” is incomplete as it only 

focuses on the revenue whereas breakthrough innovation goes all the way back to the 

science and the invention. Breakthrough innovation makes a larger more holistic 

contribution. Positive insights for the newly proposed definition of breakthrough 

innovation is broadly shared by the many of the cohorts as there is agreement that 

breakthrough innovation needs to have both a technical and commercial element (see Table 

13 below). 

Table 13. 

Insights of Breakthrough Innovation Definition 

Breakthrough Innovation Definition 

Breakthrough innovation is a more holistic than blockbusters as blockbuster only 

considers the commercial value. 

Breakthrough innovation is better defined as a more holistic end-to-end process which is 

from discovery all the way to patient care. 

First of all, breakthrough innovation needs to be unique it cannot be up to be a marginal 

improvement. 

Breakthrough innovation solves of the most challenging unmet medical needs truly. 

Breakthrough innovation is in the center for creating products that change people's lives. 

Breakthrough innovation is a more holistic definition than blockbuster innovation. 

The term breakthrough innovation is good because it is very rare. 

Breakthrough innovation to cure the disease. 

I think the term breakthrough innovation is the right way to call it as opposed to 

blockbuster. 

Breakthrough innovation by definition you know what tends to be a one-time thing that 

just sort of you know it changes the dynamic of the marketplace. 

Blockbuster is revenue target only; it is not the same as breakthrough innovation. 

If revenue did not materialize on the commercial side, it is not a breakthrough 

innovation. 

Breakthrough innovation is almost by definition you know serving something that was 

not servable previously. 

Now the key of breakthrough innovation is truly providing value in the system. 

Breakthrough is that you are now really challenging the key the current status. 

A classic example of breakthrough innovation in the biopharmaceutical industry is 

Lipitor by Pfizer. At what stage you know you have a breakthrough innovation 

remember when Lipitor by Pfizer came out there was no cholesterol market. There was 

not like any other product like it. I mean Lipitor had a uniqueness it that it was a 

superior product and it could demonstrate its superiority benefits to patients by. 
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A breakthrough innovation in the biopharmaceutical industry is holistic 

(anecdotally, “from bench to bedside”) and includes both the scientific, and market 

orientation of innovation. It starts by defining an unmet medical need, to the discovery 

(invention) of a new molecular entity (NME), through the entire development cycle to a 

highly valuable commercial success that positively affects shareholder value. Below a few 

senior executive respondents provided their insights of breakthrough innovation definition: 

Respondent # 16: You know if you include in your breakthrough definition as you 

did when we started talking the notion that it achieves success in the marketplace, 

then I would say it is intimately connected right. So, I think in the end, it is the 

measure because it will enable you to capture the value of the innovation as profit. 

Moreover, if companies do not have a profit you do not survive in this industry, so 

shareholders have nothing. So, I think in that sense, breakthrough innovation 

definition connects intimately with the technical and the commercial success. Now 

some innovations never get to the marketplace, that can still provide shareholder 

value to the extent that they offer you know building blocks to getting there. 

Alternatively, maybe there are ways of screening out and focusing your efforts so 

that you do not waste time on things that are also not useful innovations that we 

never have never see any direct value. This approach is the way that we usually do 

think about breakthrough innovation. However, yeah if you knew what not to work 

on as well as what to work on you would you certainly consider that to provide 

shareholders some significant value I think. 

Respondent # 11: So to really to have breakthrough innovation scientifically or 

technically is one thing, revenue or patient value is another. However, we now have 

a third leg of what we are talking about now is the payer or the value proposition. 

If they do not see the value in the breakthrough innovation, they are not going to 

support it, and the drug may never achieve its potential in revenue or use or benefit 

to a patient without the payer’s support. Payers or the insurance companies I think 

now exert more influence and power in the marketplace and the end and can be a 

significant factor in the success of a drug, more so than they were fifteen or twenty 

years ago. I think if you look back fifteen years or so and that then the principal 

customer of new products was the medical healthcare professional and they had 

provided access to get on the new drug on a formulary. Doctors had pretty precise 

control of products. I think now you have a much broader series of controls on 

prescribing behavior and treatment options, which means that the approach has to 

be different. You much more have to align with the insurance companies to achieve 

breakthrough innovation. A good example is the new class of breakthrough 

innovation potential PCSK9 products from Amgen and Sanofi/Regeneron, which 

has much buzz about those drugs taking over the next new you know new statins. 

Well from what we know the clinical efficacy of those drugs is significant. I mean 
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reducing bad cholesterol by sixty to seventy percent, statins did not even do that. 

You know ten to fifteen years ago if you launched a PSCK9 drug in the market 

where you were able to tell someone who has a history of heart disease or bad 

cholesterol we can reduce your cholesterol seventy percent! These drugs ten to 

fifteen years ago probably would have been covered way more and prescribed way 

more than they are today. The market changed. Payers have a lot more control. 

Physicians cannot do anything like that they wanted to do maybe ten to fifteen years 

ago. So, you look at it you look at a drug like PCSK9, and you say Wow! You can 

debate whether or not there is so far a failure in the marketplace. I think some 

would argue they are because of the uptake because of the revenue they are 

generating. So apparently times have changed when you look at a drug like PSCK9 

that in my opinion fifteen years ago has launched probably would be overly 

accepted and maybe hit that blockbuster number already. So PSCK9 could be a 

breakthrough innovation on a technical or scientific side, but it has not materialized 

on the commercial side, so therefore it is not a breakthrough innovation in the 

holistic sense.  

Respondent # 2: The definition of breakthrough innovation is the end-to-end 

process. Breakthrough innovation is from the invention to the commercial value, to 

identifying the patient needs and realizing the value. Breakthrough innovation also 

includes the shareholders of the company recognizing the value, and all 

breakthrough innovation needs to be unique it cannot be a marginal improvement. 

 

Creating a breakthrough innovation is one of the greatest risk ventures in the 

biopharmaceutical industry. Successful breakthrough innovation can mean billions of 

dollars in revenue in the long run, but failure can equally mean wasted dollars and a 

massive gap in a company's innovation pipeline. The overall process of innovation is hard, 

a challenging management job in today's fast-paced business environment, and 

breakthrough innovation is even more challenging because innovation is an abstract 

activity. The following respondent provides the following statement to summarize the 

overall semi-structured interview with senior executives in the biopharmaceutical industry: 

Respondent # 9: I think this is probably one of the more stimulating conversations 

about biopharma that I have had. Because it is reconfirming why in I am in this 

industry and where I want to work at an organization that has breakthrough 

innovation, as it cares about the patients but also delivers shareholder value. That 
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balance is rare. That is what we are struggling with, that is what we are striving 

for.  
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CHAPTER 9 - LIMITATIONS 

Some relationships may not be generalizable to the population of all 

biopharmaceutical companies. Not all biopharmaceutical companies have fully embraced 

the horizontal orientation of strategic network model of breakthrough innovation. 

Conducting comparative research on a larger pool of companies comparing the vertical 

fully integrated model verse the horizontal strategic network alliance is an excellent 

potential project. A global analysis of biopharmaceutical firms by geography and types will 

highlight different potentially successful approaches to breakthrough innovation. The 

biopharmaceutical industry is truly global industry, but this study mainly focused on firms 

in the United States and Europe. For example, this study does not include firm’s points of 

view from India, China or Japan, nor did the study capture the perceptions of breakthrough 

innovation from the generic side the industry. 

Due to the long development cycles in the biopharmaceutical industry and the 

numerous transactions of licensing, mergers and acquisitions, a longitudinal quantitative 

study is insightful. A longitudinal study with a more substantial cohort of strategic network 

alliances partnerships can provide data on the actual performance of shareholder value and 

breakthrough innovation output from the partners of the network. Another concern may be 

due to the long and complicated process of breakthrough innovation and product 

development, tracking and accounting for all the success or failure is limited. A quantitative 

approach will provide the further support. 

Although the research findings highlight the preference of knowledge sharing 

within a formal strategic network alliance, the more open platform of knowledge sharing 
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via social media is worthy of analysis. The role of the social medium is still very much in 

its infancy stage particular in the biopharmaceutical industry, but as the knowledge sharing 

medium matures, it is essential to develop a better understanding of its utilization and 

impact on breakthrough innovation and shareholder value. 

Finally, the power shift impact on breakthrough innovation of the insurance 

companies has grown, examining this moderating impact is essential. Over the last twenty 

years, the high political spotlight on drug pricing coupled with physician’s loss of decision 

making power to decide which drugs a patient should use. In the current biopharmaceutical 

landscape, the rise of the insurance company in driving the choice of which new 

breakthrough innovation drug product meets the value of cost, risk, and benefit. This new 

shift in drug pricing paradigm has a substantial potential impact on new products becoming 

commercial success and breakthrough innovation products. 
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CHAPTER 10 - RESEARCH CONTRIBUTION 

The third case study provides insights of the research themes from senior 

biopharmaceutical executives on the relationship of strategic network alliances and 

knowledge sharing as essential drivers of breakthrough innovation which positively 

impacting shareholder value. The study findings also provide three new insights of 

breakthrough innovation. The first insight and outcome is a new model of breakthrough 

innovation in the biopharmaceutical industry which builds upon the evolutionary theory of 

the firm. The new model of breakthrough innovation utilizes strategic network alliances 

centered on small companies focused on the early phases of development, while big 

multinational firms leverage their global commercial infrastructures. Interwoven in the 

new strategic alliance network are venture capital firms, academia, and government. The 

second finding is that biopharmaceutical executives prefer the approach of knowledge 

sharing within a formal strategic network alliance due to the confidential framework of the 

relationship. Within a trusting mutually benefiting strategic network alliance, dynamic 

capabilities play an essential part in the learning, sharing and development of breakthrough 

innovation. The knowledge sharing within a strategic network alliance builds on the 

dynamic capability theory, which helps explain that during a changing biopharmaceutical 

landscape the importance of integrating and developing competencies (Teece, Pisano, & 

Shuen, 1997). The third insight is that incremental innovation is a necessary building block 

toward breakthrough innovation. There is an interplay between the short-term exploitation 

of incremental innovation learning and the long-term exploration of breakthrough 

innovation knowledge sharing. Exploration and exploitation of innovation are both 
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sequential and spiral, which can be complementary and synergetic towards competitive 

advantage. 

New Breakthrough Innovation Model 

The emergence of a new breakthrough innovation model in the biopharmaceutical 

industry is one of three significant themes coming from the cohort of semi-structured 

interviews. Fifteen to twenty years ago, the biopharmaceutical industry was more internally 

focused and vertically integrated, as the creation and achievement of breakthrough 

innovation have historically been vastly different. In the current environment, the core of 

creating breakthrough innovation is with strategic network alliances with a focus on 

entrepreneurial start-up firms emphasizing small teams. The purpose is to reignite 

breakthrough innovation by expanding and complementing their internal capabilities 

through external strategic alliances. It is, however, generally known from academic 

research that the ability of a firm to recognize the value of new information and data, 

assimilate it, and apply it to commercial ends is critical to its innovative capabilities 

(Cohen, & Levinthal, 1990).  

A general framework for understanding the economics of the firm is through the 

evolution theory of the firm (Spulber, 2009). Evolution theory of the firm explains how 

firms emerge into the competitive landscape and change over time. Routines guide a firm's 

operation (Nelson & Winter, 1982). Routines define the knowledge of a firm which is units 

of analysis for an explanation of the changes in the landscape (Becker, 2003). The 

evolutionary theory of the firm views the survival of the firm through routines by utilizing 

them to understand how competitive landscape has changed. Evolutionary theory explains 
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the competitive advantage of a single firm. The basic view of the evolutionary theory of 

the firm is about how firms and industries change over time (Nelson & Winter, 1982). 

Additionally, the view of evolutionary theory is part of a broader class of competence-

based theories including capabilities (Hodgson, 1998). 

However, evolutionary theory of the firm is not an explicitly a description of the 

firm. The evolutionary theory of the firm is a description of an entity processing, storing, 

and producing knowledge while emphasizing the cognitive nature of organizations (Holzl, 

2005). The firm possesses core competencies, reasoning, and capabilities as the evolution 

theory of the firm explain a firm as creators of change to gain a competitive advantage 

(Kantarelis, 2010). Evolutionary theory can extend to this new breakthrough innovation 

model in which competitive advantage is through this new ecosystem. Now evolutionary 

theory extends the survival of the fittest beyond the firm, but to the new strategic network 

alliance ecosystem. The new strategic network alliance ecosystem allows for pursuing 

opportunities that otherwise are beyond the firm’s capabilities and routines. Thus, we 

present the following proposition: 

Proposition 1a: The evolutionary processes of the most successful 

biopharmaceutical firms operate at the network level rather than at the firm level 

because of the increasing pressures of complexity, the more significant need for 

capabilities and the rising level of risk. 

The development and maintenance of strategic networks alliances is a critical factor 

for breakthrough innovations mainly because the creation of breakthrough innovation is 

becoming increasingly complex and the scientific standards are getting higher. Strategic 
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network alliances are not new, but they have become more important and central to 

breakthrough innovation, because of the increasing sophistication of sophisticated science 

and power shift towards insurance companies. The vast amount of resources that are 

needed to overcome these complexities require a greater breadth and depth of knowledge, 

financial resources, and human resources. Therefore, companies need to focus on what they 

can do best and create strategic network alliances to fill the gaps of capabilities and 

knowledge.  

The basic view of the evolutionary theory of the firm is about how firms and 

industries change over time (Nelson & Winter, 1982). Evolutionary theory can extend to 

this new breakthrough innovation model in which competitive advantage is through this 

new ecosystem. The changes in the complexity of the underlying science and technology 

driven by the growth of biologics. The three leading reasons for the positive responses to 

strategic network alliances having a more significant impact on breakthrough innovations 

are; risk, complexity, and capabilities. 

From the financial, scientific, regulatory, and commercial point of view, it is all 

about risk mitigation more than anything else. Strategic network alliance still provides 

economic benefits to each side, but each team can bring their particular expertise to the 

venture and give its best chance of success. Strategic network alliance may be a better than 

one party taking the risk from inception to commercialization. Strategic network partners 

are an approach to working smarter and reducing risk, which is always better. 

Proposition 1b - The biopharmaceutical industry’s ecosystem binds the most 

successful firms. 
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Biopharmaceutical firms that are central to the strategic network alliance and are 

more innovative because of the locus of breakthrough innovation are within the ecosystem 

of the network of firms (Paruchuri, 2010). Scientific and medical advances along with 

economic growth is an essential portion of the influences of evolution theory of the firm, 

as new technical advances seeking new routines come from universities government labs, 

professional associations, and both large and small biopharmaceutical firms (Nelson & 

Winter, 2002). The explanation of how industries and their structures change over time is 

an essential part of organizational theory in which evolutionary theory of the firm draws 

upon (Murmann, Aldrich, Levinthal, & Winter, 2003). The biopharmaceutical ecosystem 

is the new basis of competitive advantage and the source of breakthrough innovation. The 

evolutionary theory of the firm contributions is holistic and applies to the 

biopharmaceutical strategic network alliance ecosystems. Nelson and Winter (1982) took 

organization theory seriously in thinking about firms and made it an integral in the 

explanation of how industries and their structures change over time.  

Strategic network alliances seeking to enhance shareholder value through their 

dynamic capabilities and knowledge sharing must align their resources that allow the 

network collaborations & partnerships to bring more value than knowledge-based 

independent firm does. To ensure the success of breakthrough innovation providing 

shareholders a return on their investment, senior management of biopharmaceutical 

strategic network firms must focus a long-term strategy, communication, measurement of 

progress and building trust with all stakeholders.  

Proposition 1c: The most successful biopharmaceutical firms effectively manage 

and communicate within the boundaries of their ecosystem. 
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Today’s environment requires the capabilities and core competencies to maximize 

shareholder value with the opportunities for breakthrough innovation through a series of 

strategic network alliances. This new model of breakthrough innovation is a strategic 

network of complementary capabilities to maximize the potential of breakthrough 

innovation. These strategic network alliance partnerships seek to complement their 

capabilities within specific therapeutic categories that allow the entire network to share the 

risks and the rewards. Ultimately this allows them to leverage each of their core capabilities 

and creates for them a competitive advantage. Despite the long-term value of alliances and 

partnerships in breakthrough innovation, there are short-term pressures to carefully 

evaluate and communicate the strategy among all key stakeholders (Coombs, 2000; 

Forrest, 1992; Hakansson, 1993; Rothaermel, 2004). 

Biopharmaceutical firms manage the complexity of the science, the risks and costs 

by sharing them with strategic network alliance partners. Strategic network alliances 

provide an approach to share risks and value of breakthrough innovation. For technology 

and science to advance, each of the functional disciplines in business with the expertise 

and capabilities that are needed to solve a problem must be able to leverage their collective 

wisdom (Pisano, 2010). Given the increasing complexity and multidisciplinary of 

knowledge, external information is critical to the development of innovations 

(Gambardella, 1992). Managing the risk, capabilities, and complexity are the crucial factor 

as to why strategic network alliances in boundaries of the biopharmaceutical ecosystems 

lead to more significant breakthrough innovation. 

Knowledge Sharing Within Strategic Network Alliances 
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The second significant emergent theme from the study is that knowledge sharing 

within the strategic network alliance remains the preferred approach to creating strategic 

network alliances. Sharing knowledge and testing new ideas within a mutually benefiting 

strategic network alliance is a critical ingredient in pursuing breakthrough innovation in 

the biopharmaceutical industry. In creating these strategic network alliance partnerships, 

the knowledge that is shared and built exists within a legal framework that allows for 

confidentiality. This framework of privacy connects to intellectual property (IP) that 

protects the know-how and creates assets that are to be mutually beneficial and shared 

within a legal context. This interplay between strategic alliance networks and knowledge 

sharing allows for a closed-loop framework to operate, communicate and share - 

trust/confidentiality. New knowledge flows lead to breakthrough innovation (Mudambi, 

2008). Thus, we advance the following proposition: 

Proposition 2a: Due to the tension between the complexity of science and the 

need for speed, the most successful biopharmaceutical firms manage learning and 

dynamic capabilities at the biopharmaceutical ecosystem level. They leverage the 

ecosystem by establishing a framework of trust and confidentially. 

Knowledge sharing at its core is an information exchange, learning, and application 

process that both individual people and organizations utilize to grow and create 

breakthrough innovation. Knowledge sharing is at the heart of sustainable competitive 

advantage and dynamic capabilities. New knowledge flows lead to radical or breakthrough 

innovation (Mudambi, 2008). Knowledge sharing via strategic network alliances seek to 

improve financial performance through their dynamic capabilities and must align their 

scientific resources which allow the network collaborations to bring more value than 
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anyone independent firm. When there is a period or an era of fast-paced breakthrough 

innovation development capabilities is at a premium. To efficiently exploit the 

opportunities of breakthrough innovation firms must ensure that the strategic networks 

alliances provide complementary skills, as no single firm has all the capabilities internally 

necessary for success. Being fast and nimble is vital as many groups of competitors are 

likely to be working on the same targets; the rewards go to the swiftest (Powell et al., 1996).  

From the breakthrough innovation construct dynamic capabilities play an essential 

part in the learning, sharing and development of breakthrough innovation, both internally 

and through external network collaborations. The interaction of transaction - costs and 

dynamic capabilities revolves around the question of how firms learn to govern their 

internal and external relationships over time (Argyres, 2012). Critical resources focused on 

breakthrough innovation cut across the boundaries of multiple firms. Network theory 

focuses on the relationships a firm has with other firms, and on how those relationships 

influence a firm’s behavior and outcomes (Dyer & Singh, 1998). 

The importance of knowledge sharing is growing, mainly due to the increasing 

complexity of the underlying science and the related data generation. The uncertainty 

resulting from breakthrough innovation changes challenge firms and their strategic 

leadership to increase the speed of the decision-making processes and knowledge sharing 

across the strategic network alliances (Ireland & Hitt 1999). To enable knowledge sharing 

boundaries is by creating a level of mutual trust in the biopharmaceutical ecosystem. This 

boundary of trust allows for a vibrant governance process when knowledge sharing is 

within the framework of confidentially and intellectual property (IP) protection. 
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Sharing knowledge and testing new ideas within a trusting mutually benefiting 

strategic network alliance are the critical ingredients of breakthrough innovation in the 

biopharmaceutical industry. By creating these strategic network alliance partnerships, the 

knowledge that is shared and built is within a legal framework that allows for 

confidentiality. This framework of privacy connects to intellectual property (IP) that 

protects the know-how and creates assets that are to be mutually beneficial and shared 

within a legal context. This interplay between strategic alliance networks and knowledge 

sharing allows for a closed-loop framework to operate, communicate and share knowledge 

with confidence, which provides for the efficient and effective development of 

breakthrough innovation to maximizes shareholder value. 

Proposition 2b – Most effective firms place a premium on rapid and deep 

relationships with social media. 

Social media technology can potentially play a critical role in enhancing the 

breakthrough innovation process in the biopharmaceutical industry. The need to increase 

the pipeline of scientific breakthroughs, reduce the cost of development and shorten the 

time to get these new products into the marketplace, are critical business drivers. The 

biopharmaceutical companies can benefit the most from using social media in the further 

development of breakthrough innovation are those that used social media in the 

development process, build organizational processes and structures to support new product 

development activity (Roberts & Piller, 2016). The positive potential impact factors into 

the interface between externally sourced breakthrough innovation and social media 

technology platforms are critical to success. According to The McKinsey Global Institute 

(MGI): giving social interactions, internet scale, speed, and economics carriers risk. These 
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risks include identity theft, loss of intellectual property (IP), violations of privacy, abuse 

and damage to reputations (McKinsey, 2012). 

The information systems lens provides essential insight from a social and cultural 

context needed for social media networks to be successful in the biopharmaceutical 

business. This relationship interplay between the technical and the social networks, when 

viewed from the strategic network alliance collaboration, knowledge sharing, capabilities 

and breakthrough innovation lens, highlights the challenges to quantify the traditional 

business partnership social relationships. However, now with the digital technology social 

media platforms of these relationships can be formalized in specific data structures. Now 

biopharmaceutical organizations with new capabilities in which they can analyze, measure 

and proactively manage these relationship connections; this ultimately plays into firms and 

their strategic network alliances & partnerships of trying to gain a sustainable competitive 

advantage through social media. 

As the value of social networks increases and the industry continues to invest social 

networks, it will become a valuable tool to facilitate innovation. Relationships between 

companies and online communities do not happen — they must be monitored and managed 

on an ongoing basis (Roberts & Piller, 2016). The focus of social media in business is not 

merely to accomplish business objectives more efficiently and effectively. (Kane, 2015). 

In a competitive environment, companies that benefited the most from using social media 

for new product development are those that use social media at every stage of the 

development process (Roberts & Piller, 2016). Social relationships affect the willingness 

and motivation of individuals to invest time, energy, and effort in sharing knowledge 

(Reagans & McEvily, 2003). 
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Knowledge sharing is much broader than a communication process or an 

information technology platform as it gets into the core of organizational capabilities; such 

as development and innovation, operational effectiveness and strategy of the firm. 

Managing knowledge is an integral part of achieving corporate objectives such as improved 

performance, breakthrough innovation, and competitive. Social media and the related 

technology platforms are a new medium of communication for knowledge sharing. 

However, the ability to have a deep, meaningful relationship regarding strategic network 

alliances, while simultaneously needing the capabilities to achieve the maximum value of 

breakthrough innovation speed is vital. 

Trust between knowledge sharing strategic network alliance is critical to 

breakthrough innovations. Trust affects the type of relationship the partnership will take 

(Baker, Gibbons, & Murphy, 2002). Building trust takes time, however establishing clear 

setting goals, and objectives, frequently communicating at multiple levels of the alliance 

supports knowledge sharing and building trust. The level of confidence ultimately provides 

the most significant level of comfort of sharing knowledge within the relationship because 

if breaking the confidential agreement, this now becomes a breach of contract and legal 

proceeding to resolve the issues. Gaining this competitive advantage through a confidential 

framework of a strategic alliance network is efficient. 

Incremental Innovation Sows the Seeds of Breakthrough Innovation 

The third significant theme that emerges is that breakthrough innovation is 

fundamentally part of the core lifecycle of science. Organizational or strategic network 

alliance ecosystems are characterized by the cycles of scientific, technical and medical 
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variations, alternating between periods of incremental change and periods of breakthrough 

innovation (Abernathy & Utterback, 1978; Brenner & Tushman, 2003; Tushman & 

Anderson, 1986). Biopharmaceutical firms need a steady stream of current revenue and 

profits to fund the long development cycle. Incremental innovation keeps companies in 

business by having a constant eye on operations by focusing on improving profit and cash 

flow, even though breakthrough innovation is critical to achieving long-term shareholder 

value (Sorescu & Spanjol, 2008). To minimize this short-term pressure on shareholder 

value executives can focus on incremental innovation. Incremental innovation provides 

short-term business value by providing a continuous flow of operating profit to help build 

a steady bridge to the long-term value creation of breakthrough innovation. Additionally, 

incremental innovation offers a level of confidence with a constant stream and progress 

that further supports the long-term promise of breakthrough innovation. 

Proposition 3a: The most efficient firms balance both incremental innovation and 

breakthrough innovation. 

The best measurement of breakthrough innovation is shareholder value in the long-

term. However, it is an essential ability for biopharmaceutical strategic network alliances 

to increase short-term operating efficiency while at the same time the having the 

capabilities for the long-term breakthrough innovation (O'Reilly & Tushman, 2004). 

Biopharmaceutical firms can deliver superior results for shareholder when executives 

manage for long-term value creation of breakthrough innovation. Incremental innovation 

provides a level of confidence with a constant stream and progress that further supports the 

long-term promise of breakthrough innovation, Biopharmaceutical strategic network 



 
 

163 

alliances that both exploit and explore have positive returns on their investment and an 

abundance of knowledge (Levinthal & March, 1993).  

Biopharmaceutical firms must continuously search for new opportunities to meet 

the unmet medical needs of patients and to stay relevant, they must focus on the current 

operations by exploiting incremental innovation while exploring the longer-term 

breakthrough innovation. Biopharmaceutical firms must utilize their strategic alliance 

network ecosystem as an ambidextrous network, exploiting the networks core business 

efficiently, while simultaneously exploring new breakthrough innovation growth 

(Tushman, 1986). Organizational ambidexterity is an essential factor in the long-term 

survival of a company, by finding the right balance between exploration of breakthrough 

innovation and the exploitation of incremental innovation (O’Reilly & Tushman, 2013). 

Successful biopharmaceutical firms balance both breakthrough and incremental 

innovations to sustain competitive advantage and shareholder value (Dunlap‐Hinkler, 

Kotabe, & Mudambi, R. 2010). 

Proposition 3b: Firms that have this balance have a governance process in place 

and ensures effective communications and proactively manages shareholder 

pressure in the short term. 

The biopharmaceutical industry is a knowledge-based business and has some 

uniqueness as the critical value is drivers are intangible assets, intellectual property, and 

patent protection. The biopharmaceutical industry also has a robust regulatory umbrella to 

protect people from taking too much or the wrong type of medications. The evolutionary 

theory of the firm has an essential aspect of routines is their meaning as a governance 
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mechanism (Becker, 2004). Routines allow for standardization of practices which supports 

the governance process of controlling and managing the knowledge sharing strategic 

network alliance of the biopharmaceutical ecosystem. The governance process of 

maintaining the business relationships needs to be at both the firm level and at the strategic 

network alliance level (Teles, n.d.). The new strategic network alliance ecosystem allows 

for pursuing opportunities that otherwise are beyond the firm’s capabilities and routines. 

Strategic alliances into upstream and downstream to reflect their intent to leverage different 

types of knowledge along the value chain (Hess & Rothaermel, 2011). The challenge is to 

take advantage of the opportunity without crossing any critical professional and legal 

boundaries (Pillai, 2012). The interplay between strategic alliance networks and knowledge 

sharing allows for a closed loop confidentiality framework to operate, communicate and 

share in a trusting manner. Despite the long-term value in breakthrough innovation, there 

are short-term pressures to carefully evaluate and communicate the strategy among all key 

stakeholders (Coombs, 2000; Forrest, 1992; Hakansson, 1993; Rothaermel, 2004. 

Legitimate knowledge sharing, knowledge transfer, and learning are vital to the 

success of strategic network alliances when strong governance is in place (Powell et al., 

1996). Both knowledge sharing and the protection of the information are critical in a 

successful strategic network alliance; the challenge is to find the right balance in the 

relationships (Das & Kumar, 2007). The governance processes in knowledge sharing 

strategic network alliances are often in place to ensure success, to protect the alliance 

partners and to promote knowledge sharing (Oxley & Sampson, 2004). The interplay of 

relational and transactional governance provides balance in managing the financial 

economics and the relationship sides of the strategic network alliance partnerships. Trust 
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and communication are vital factors the performance of strategic network alliance 

ecosystems in the biopharmaceutical industry (Hill, & Scott, 2015).  

Proposition 3c: The exploration and exploitation of innovation are sequential and 

spiral (cycle). 

Knowledge sharing is essential in its relationship with breakthrough innovation. 

The importance of knowledge sharing is growing mainly due to the increasing complexity 

of the underlying science and the related data generation. The data generated from the 

science needs to be analyzed, connected, built upon and shared upon for the further 

advancement of the next breakthrough innovation. The boundaries of knowledge sharing 

networks are critical as there is a tension between sharing knowledge, while not violating 

confidentially and patent protection rights. This boundary requires biopharmaceutical firms 

to manage actively. Research and development in the biopharmaceutical industry is a 

building process based on the foundation of scientific knowledge.  

It is becoming more critical for biopharmaceutical organizations and networks to 

be able to deliver a pipeline of innovations to respond to emerging competition and 

disruptions to their core business. Innovation is as a journey (Van de Ven, Polley, & Garud, 

2008). Through incremental innovation, firms learn by experience as knowledge 

accumulates from the biopharmaceutical strategic network alliances experience and they 

exploit the learnings over stages of growth. The exploitation of knowledge assets is through 

the ability of the strategic network alliances to create, apply, integrate and share knowledge 

(Teece, 1998). 
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Innovation involves high risk. The process of innovation and related learning is a 

complex system that evolves over stages within the framework of the organization, 

strategic network alliance, regulatory and competitive landscapes. Exploitative incremental 

innovations meet the needs of existing customers and build upon the existing strategic 

alliance network knowledge. Explorative breakthrough innovation changes the 

fundamental science and technology and associated strategic alliance network core 

capabilities (Benner & Tushman, 2003). The more learning from incremental innovation, 

the better able we are to explore and exploit over a long-time period, which can happen 

over cycles or in a spiral manner. As the biopharmaceutical strategic network alliances 

ecosystem learns and increases its efficiency through repetition of a set of activities, its 

innovation is sequential and incremental. However, providing the strategic alliance 

network a knowledge base through the repetition of actions, continual learning, and 

knowledge sharing thus allowing it to absorb competencies for exploring future 

breakthrough innovations (Benner & Tushman, 2003).  

The incremental innovation learning process is cumulative as the experience, 

learning, and knowledge from previous innovations is linearly applied to the innovation. 

Incremental innovation is sequential so that each successive invention builds essentially on 

its predecessors (Bessen & Maskin, 2009). Biopharmaceutical firms that generate and 

adopt different types of innovations that are deemed to be of value to meeting their short-

term and long-term goals and making their operation efficient and effective (Damanpour, 

1991). Bristol-Myers Squibb breakthrough innovation product Opdivo is an excellent 

example of a biopharmaceutical firm's exploitation and exploration of incremental 

innovation both sequentially and spirally. The BMS product Opdivo first approval by the 
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FDA is December 2014 for treatment of nine tumor types and eighteen indications (“US 

Food and Drug Administration,” 2017). There is enough evidence that biopharmaceutical 

firms have to have strategic network alliances to compete in today's global marketplace 

efficiently. Knowledge sharing of innovative ideas by exploiting and exploring those 

opportunities sets an expectation of integration, flexibility and a lifecycle approach within 

the biopharmaceutical ecosystem (Du Preez, Louw, & Essmann, 2006). 

Breakthrough Innovation Definition 

The biopharmaceutical term most often used "blockbuster" is incomplete as it only 

focuses on revenue, whereas breakthrough innovation goes all the way back to the 

invention and all the way up to the commercial success. Breakthrough innovation makes a 

more significant more holistic contribution. The senior biopharmaceutical executives 

cohort is in alignment with the new definition of breakthrough, that breakthrough 

innovation needs to have both a technical and commercial element. 

The new definition of breakthrough innovation is; Breakthrough innovation in the 

biopharmaceutical industry is holistic - from bench to bedside, includes both the scientific, 

and market orientation of innovation. It starts by defining an unmet medical need, to the 

discovery (invention) of a new molecular entity (NME), through the entire development 

cycle to a highly valuable commercial success that positively affects shareholder value.   
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CHAPTER 11 - SUMMARY 

It is an extraordinary time in the biopharmaceutical industry, as technological 

change and industry disruption seems to be accelerating driven by advances in the 

complexity of science. The road to breakthrough innovation is complicated, lengthy, costly 

and risky to shareholders. In this study, we find that although breakthrough innovation is a 

complicated business issue, the best way for biopharmaceutical companies to operate is to 

create a collaborative set of global strategic alliances partnerships that share knowledge 

across the entire value chain.  

In the first pilot case study utilizing secondary data sources, this research highlights 

the previous biopharmaceutical’s era of alternative innovation strategies to deal with the 

revenue decline from the loss of patent exclusivity from the blockbuster products. Many 

biopharmaceutical firms' strategies were to cope with the revenue decline through a global 

diversification strategy by conducting mergers and acquisitions (M&A). 

Biopharmaceutical executives believed they needed worldwide scale and diversity to 

maintain a competitive advantage in this changing era.  

Driving alternative innovation merger and acquisition (M&A) strategies' rush is a 

desire by biopharmaceutical companies to buy products aligned with their strengths by 

selling non-core businesses and replenishing their new drug pipelines. The result thus had 

been a varying number of M&A approaches to solve this lack of breakthrough innovation 

sorely needed in the industry to help grow the top line revenue. This period is a transition 

period of the biopharmaceutical industry as the M&A transaction did not show an overall 

increase in breakthrough innovation but did build the foundation for the future through this 

consolidation and restructuring.  
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The second case study is utilizing an in-depth case study on the transformation of 

Bristol Myers Squibb. The goal of the teaching case study is that the learner has to analyze 

problems and situations, gather and evaluate information, interpret facts, develop 

alternative solutions, and come to final solutions, alone or in a group (Brem, 2010). This 

teaching case is intended for corporate strategy decision-making in the innovation 

dependent biopharmaceutical industry. This teaching case study also utilities secondary 

data available in the public domain. 

Bristol Myers Squibb (BMS) is amongst the oldest U.S. pharmaceutical companies. 

For the past ten years, BMS has transformed itself from a globally diversified healthcare 

company to a highly focused global biopharmaceutical company. One of the three core 

strategies of the BMS executive team is an innovative business model that leverages 

external partnerships. BMS's external innovation approach shared risks and costs through 

a network of partners and has resulted in a leadership position in the newly emerging high 

potential breakthrough innovation immuno-oncology (I/O) therapeutic class that targets 

cancer patients. 

However, with a new competitive threat in the lung cancer market from Merck & 

Co., BMS had lost approximately $47 billion market capitalization due to concerns that 

their lead product would not meet revenue estimates. New activist investors added pressure 

to the management team, demanding that BMS abandon its strategy and move toward 

merging with a more substantial firm like Pfizer. As the tensions grew between 

shareholder's short-term focus of regaining market capitalization and the stakeholders' 

longer-term view of building an excellent biopharmaceutical company, the management 
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team needed to take action to satisfy the best path in creating shareholder value, while 

balancing the needs of the firm. 

The in-depth case study demonstrates the tensions an executive management team 

faces when a critical business strategy hits a bump in the road with a competitive threat 

and new activist shareholders provide short-term pressure on the executives to increase the 

firm's valuation. The case allows for class discussion on the topics of alternative innovation 

strategies in the biopharmaceutical industry, corporate strategic analysis, and executive 

decision making when outside forces suddenly come into play. 

The last qualitative case study on the challenges of breakthrough innovation from 

the perspective the cohort of twenty-four senior executives in the biopharmaceutical 

industry. The study provides insights into the positive relationship of strategic network 

alliances and knowledge sharing as essential drivers of breakthrough innovation. The study 

findings also provide three new insights of breakthrough innovation. First, a new model of 

breakthrough innovation utilizing strategic network alliances centered on small companies 

focused on the early phases of development, while big multinational firms leverage their 

global commercial infrastructures. Interwoven in the new strategic alliance network are 

venture capital firms, academia, and government. The second finding is that industry 

executives prefer the approach of knowledge sharing within a formal strategic network 

alliance due to the confidential framework of the relationship. The third finding is that 

incremental innovation is a necessary building block toward breakthrough innovation. 

Eight new propositions are developed from this dissertation research.  

The innovation model of the 21st century is an innovation ecosystem in which most 

breakthrough innovation comes from small companies that focus on a particular core 
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therapeutic area of unmet medical needs, with the scientific capabilities, entrepreneurial 

spirit, and freedom of decision making. Large biopharmaceutical companies leverage their 

commercial, development and manufacturing infrastructures. In the current innovation 

landscape, an ability to move faster and with more expertise, capabilities and skills requires 

dynamic strategic network alliance partnerships.  

 Strategic network alliances allow each party to focus on their core competency, 

allocate resources efficiently and ensure the skills are complementary. Strategic network 

alliance provides economic benefits to each side, but each team brings their particular 

expertise to the venture to give the best chance of success. Strategic partnerships are a 

better risk sharing approach than one company taking the risk from inception to 

commercialization. It is all about risk mitigation and leveraging capabilities.  

Knowledge sharing within strategic network alliance is the preferred approach. 

Sharing and testing ideas within a trusting mutually benefiting strategic network alliance 

are the critical ingredients of breakthrough innovation in the biopharmaceutical industry. 

Creating and sharing knowledge within a legal framework allows for confidentiality. This 

framework of privacy connects to intellectual property (IP) that protects the know-how and 

creates assets that are to be mutually beneficial and shared within a legal context. This 

interplay between strategic alliance networks and knowledge sharing allows for a closed-

loop framework to operate, communicate and share and trust with confidence. 

Biopharmaceutical firms need a steady stream of current revenue and profits to fund 

the long development cycle of breakthrough innovation. Incremental innovation provides 

the short-term business value by providing a continuous flow of operating profit to build a 

bridge to the long-term value creation of breakthrough innovation. Building blocks of 
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incremental innovation and knowledge flows lead to longer-term breakthrough 

innovations. The balanced approach supports a consistent flow of profits and knowledge 

to maximize shareholder value.  

The breakthrough innovation factors positively impacting maximizing shareholder 

value are continuous measurement, managing expectations, and constant communication, 

with all stakeholders. The executive leadership team must have a track record of success, 

a leadership style that encourages a culture of innovation and collaboration. The most 

critical factor is trust. Knowledge sharing strategic network alliances that balance the short-

term drive of incremental innovation with the long-term strategy of breakthrough 

innovation is today’s approach for biopharmaceutical executives.  

A biopharmaceutical company with a successful breakthrough innovation typically 

has an increase in revenues and profit margins. Businesses are relying on their ability to 

introduce new products for growth, profitability, and survival. Senior biopharmaceutical 

leaders who adopt a new competitive mindset-one in breakthrough innovation and strategic 

alliance networks think of shareholder value will be able to identify and competitively 

exploit opportunities that emerge in the new competitive landscape (Ireland & Hitt, 1999). 

It is essential that the business leaders create, manage and share knowledge to develop 

breakthrough innovation in a manner to build both a sustainable competitive advantage and 

maximize shareholder value. 

Creating a breakthrough innovation is one of the most significant risk ventures in 

the biopharmaceutical industry. Successful breakthrough innovation can mean billions of 

dollars in revenue in the long run, but failure can equally mean wasted dollars and a 

massive gap in a company's innovation pipeline. Management job in today's fast-paced 
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business environment is complicated and risky, and breakthrough innovation is even more 

challenging because innovation is an abstract activity. However, this dissertation research 

provides insight as for the why strategic network alliances and knowledge sharing are 

essential to breakthrough innovation, which in the long run leads to maximizing 

shareholder value. 

In closing, breakthrough innovations create competitive advantage. Breakthrough 

innovations have the potential to create markets, shape consumers' preferences, and change 

consumers' basic behavior; sometimes the changes are so fundamental that soon after 

implementation, people cannot imagine living any other way (Hamel and Prahalad, 1994). 
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APPENDIX A 

IRB APPROVAL LETTER 

 

Research Integrity & Compliance 

Student-Faculty Center 

3340 N. Broad Street, Suite 304 

Philadelphia PA 19140 

 

Institutional Review Board 
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Fax: (215) 707-9100 

e-mail: irb@temple.edu 

 

Certification of Approval for a Project Involving Human Subjects 
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Review Type: EXEMPT 
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Department: FSBM: STRATEGIC MANAGEMENT (15140) 
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Project Title: How Does Breakthrough Innovation in the Biopharmaceutical Industry 

Happen? 

------------------------------------------------------------------------------------------------------------ 

The IRB approved the protocol 24615. 

 

If the study was approved under expedited or full board review, the approval period can 

be found above. Otherwise, the study was deemed exempt and does not have an IRB 

approval period. 

 

If applicable to your study, you can access your IRB-approved, stamped consent 

document or consent script through ERA. Open the Attachments tab and open the 

stamped documents by clicking the Latest link next to each document. The stamped 

documents are labeled as such. Copies of the IRB approved stamped consent document or 

consent script must be used in obtaining consent. 

 

Before an approval period ends, you must submit the Continuing Review form via 

the ERA module. Please note that though an item is submitted in ERA, it is not received 
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in the IRB office until the principal investigator approves it. Consequently, please submit 

the Continuing Review form via the ERA module at least 60 days, and preferably 90 

days, before the study's expiration date. 

 

Note that all applicable Institutional approvals must also be secured before study 

implementation. These approvals include, but are not limited to, Medical Radiation 

Committee (“MRC”); Radiation Safety Committee (“RSC”); Institutional Biosafety 

Committee ("IBC"); and Temple University Survey Coordinating Committee 

("TUSCC"). Please visit these Committees’ websites for further information. 

 

Finally, in conducting this research, you are obligated to submit the following: 

• Amendment requests - all changes to the study must be approved by the IRB 

before the implementation of the changes unless necessary to eliminate 

apparent immediate hazards to subjects 

• Reportable new information - using the Reportable New Information form, 

report new information items such as those described in the Investigator 

Guidance: Prompt Reporting Requirements HRP-801 to the IRB within five days 

• Closure report - using a closure form, submit when the study is permanently 

closed to enrollment; all subjects have completed all protocol related interventions 

and interactions; collection of private identifiable information is complete, and 

Analysis of private identifiable information is complete. 

 

For the complete list of investigator responsibilities, please see the Policies and 

Procedures, the Investigator Manual, and other requirements found on the Temple 

University IRB website: http://research.temple.edu/irb-forms-standardoperating- 

procedures#POLICY 

 

Please contact the IRB at (215) 707-3390 if you have any questions. 
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APPENDIX B 

RESPONDENT OVERVIEW LETTER 

 

Dear  

I am currently enrolled at Temple University’s Fox Business School Executive 

Doctorate in Business Administration (DBA) program. My dissertation project is on 

breakthrough innovation in the biopharmaceutical industry. I am investigating the relative 

importance and relationship of breakthrough innovation with knowledge sharing and 

strategic network alliances and examining the impact on shareholder value. Additionally, 

this research attempts to provide a definition of breakthrough innovation for the 

biopharmaceutical industry. 

The proposed project for which I am requesting your participation in is the third 

and final phase of my dissertation research. This third phase will consist of a data 

collection method using semi-structured interviews with approximately twenty (20) 

biopharmaceutical executives. These semi-structured interviews questions are to support 

data gathering along the business construct dimensions of strategic network alliances, 

knowledge sharing, breakthrough innovation and shareholder value. These interviews 

will be conducted in person or via telephone for approximately thirty minutes, and these 

discussions will be voice recorded answering the questions attached (see attached 

interview guide). No, follow up interview time requirements are expected.  

There are no anticipated risks to you as all data collected will be at the industry 

levels and will remain anonymous. No personal and company information will be 
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recorded, so the likelihood of a risk occurring is minimal. No health or private data is to 

be collected during the study. If for any reason you decide to no longer participate in the 

research and wish "pull-out" of the study, any information provided will not be utilized in 

the study, and all data will be deleted appropriately.  

If you agree to participate in this study, please sign and return the attached 

consent form. Please let me know a date and time that works best for you. Once received 

your response, I will send out a separate email to confirm a date and time at your for a 

thirty-minute interview. Also, I will travel to your location if time and distance allow and 

meet during off business hours including the weekends.  

I appreciate you volunteering your time, experience and industry knowledge. 

Although no compensation will be provided for your participation in this study, 

participation in the interviews may provide you with a stimulus to reflect on 

breakthrough innovation impact on shareholder valuation. A copy of the study’s findings 

will be offered to you when completed. Additionally, there are no costs to you for 

participating in this study. 

This research has been reviewed and is approved by an Institutional Review 

Board at Temple University. You may talk to them at (215) 707-3390 or e-mail them at 

irb@temple.edu. If you have questions, concerns, or complaints, or think the research has 

hurt you, contact the following: 

Temple University, Fox School of Business 

1801 Liacouras Walk 

Department: Strategic Management 

mailto:irb@temple.edu
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Office: Alter Hall 548 

Philadelphia, PA 19122 

215.204.7676 

 

Anthony Flammia 

anthony.flammia@temple.edu 

Mobile 973-978-6200 

 

  

mailto:anthony.flammia@temple.edu
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APPENDIX C 

TEMPLATE - PERMISSION TO TAKE PART IN HUMAN RESEARCH STUDY  

 

You are being asked to participate in a research study. 

Before you agree, the investigator must tell you about (i) the purposes, procedures, and 

duration of the research; (ii) any procedures which are experimental; (iii) any reasonably 

foreseeable risks, discomforts, and benefits of the research; (iv) any potentially beneficial 

alternative procedures or treatments; and (v) how confidentiality will be maintained. 

Where applicable, the investigator must also tell you about (i) any available compensation or 

medical treatment if injury occurs; (ii) the possibility of unforeseeable risks; (iii) circumstances 

when the investigator may halt your participation; (iv) any added costs to you; (v) what happens 

if you decide to stop participating; (vi) when you will be told about new findings which may 

affect your willingness to participate; and (vii) how many people will be in the study. 

If you agree to participate, you must be given a signed copy of this document and a written 

summary of the research. 

You may contact Anthony Flammia at 973-978-6200 phone number any time you have questions 

about the research. 

You may contact the Temple University IRB Office at phone number (215) 707-3390 or e-mail 

them at: irb@temple.edu if you have questions about your rights as a research subject or what 

to do if you are injured. 

Your participation in this research is voluntary, and you will not be penalized or lose benefits if 

you refuse to participate or decide to stop. 

Signing this document means that the research study, including the above information, has been 

described to you orally, and that you voluntarily agree to participate. 
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Signature Block for Adult Subject Able to Consent 

Your signature documents your permission to take part in this research. 

Your signature documents your permission for the individual named below to take part in this research. 

  
 

Printed name of subject  

   

Signature of legally authorized representative  Date 

   

Signature of person obtaining consent  Date 

My signature below documents that the information in the consent document and any other written information was 

accurately explained to, and apparently understood by, the subject, and that consent was freely given by the subject. 

   

Signature of witness to consent process  Date 
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APPENDIX D 

SEMI-STRUCTURED INTERVIEW GUIDE 

 

Model 

Construct 

Semi-Structured Interview Questions 

Background • Respondent Number  

• Title 

• Time of service with the company 

• Time of service within the industry  

• Time in current role/function 

  

Strategic 

Network 

Alliances 

What are your thoughts on the following statement? - The 

development and management of effective strategic network 

alliances are critical to breakthrough innovation success 

 How are strategic network alliances changing in their importance 

regarding breakthrough innovation today vs. past ten years? 

 Do you believe that strategic network alliances have a more 

significant impact concerning breakthrough innovation in which 

may provide a shareholder value? Why? 

 Tell me about your experience with strategic alliances. 

 Why are strategic network alliances important? 

  

Knowledge 

Sharing 

What are your thoughts on the following statement? - The 

development and management of efficient knowledge sharing are 

critical to breakthrough innovation success 

 Is knowledge sharing changing in their importance regarding 

breakthrough innovation today versus past ten years? 

 Do you believe that knowledge sharing has a more significant 

impact regarding breakthrough innovation in which may provide 

a shareholder value? 

 What is the role of social media and open innovation in 

knowledge sharing and breakthrough innovation? 

  

Strategic 

Network 

Alliances and 

Knowledge 

Sharing 

Do you think that both strategic network alliances and 

knowledge sharing is needed to complement and enhance a 

firm’s internal capabilities by extending capabilities to drive 

breakthrough innovations? 

 Do you believe that both strategic network alliances and 

knowledge sharing have a more significant impact regarding 

breakthrough innovation in which may provide a shareholder 

value? 
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Model 

Construct 

Semi-Structured Interview Questions 

Breakthrough 

Innovation 

Are there other contributing factors to breakthrough innovation 

increase or decrease shareholder value? 

 How much of an impact does breakthrough innovation have on 

shareholder value? 

 How vital is breakthrough innovation to the biopharmaceutical 

industry? 

 How would you define breakthrough innovation for the 

biopharmaceutical industry? 

 What is the most generally accepted definition of innovation in 

the biopharmaceutical industry 

  

Shareholder 

Value 

How do you best manage the short-term versus long-term 

shareholder value from the perspective of the breakthrough 

innovation pipeline? 

 What and how do you best deliver shareholder value?  

 Is shareholder value the best way to measurement breakthrough 

innovation? 

 What are the other factors to measure breakthrough innovation? 
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