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Abstract of Dissertation 

	
Dynamics of Creativity: A Study of Early Drug Discovery Scientists’ Experience of 

Creativity 
 
 Research and development (R&D) innovation has become an important 

competitive advantage that is essential to the biopharma industry and critical to drug 

development (Bennani, 2012; Cuatrecasas, 2006; Douglas, et al., 2010; Garnier, 2008; 

Hine & Kapeleris, 2006; McKelvey, 2008; Pisano, 2006, 2010). Cultivating R&D 

innovation carries a distinct challenge of balancing between fostering conditions for 

creativity while at the same time managing for technical, scientific and operational 

efficiencies.  However, the trend in the industry is toward using more process 

management techniques focused on formalization, standardization, control and efficiency 

in order to accelerate drug discovery efforts (Brown & Svenson, 1998; Cardinal, 2001; 

Cuatrecasas, 2006; Hine & Kaperleris, 2006; Johnstone et al., 2011; Paul et al., 2010; 

Scannell et al., 2012; Sewing et al., 2008; Ullman & Boutellier, 2008).   

 This study was designed to explore how early drug discovery scientists 

experience creativity in a highly coordinated and managed work environment.  The 

research questions were as follows: How do scientists working in the early discovery 

phases of the R&D pipeline experience creativity; and how does a highly managed and 

coordinated work environment influence scientists’ experience of creativity?  The basis 

for understanding their experiences was captured through detailed stories and reflections 

about their personal background, early influences and professional experiences as a 

scientist.  
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 The sample included 10 early drug discovery scientists who work for either a 

pharmaceutical, biotech or bio-pharmaceutical company based in the United States of 

America (USA).  A basic qualitative study was conducted with in-depth interviews as the 

primary method of data collection.  Data were analyzed using multiple iterations of 

coding, describing and classifying to interpret what creativity means, how scientists 

experience creativity within their work environment and what factors influence this 

experience.  Conclusions and implications about what creativity means, how scientists 

experience creativity and the various dynamics that shape this experience are presented in 

the following pages.  
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Chapter 1: Introduction 

 
Biopharmaceutical, hereinafter referred to as “biopharma”, is the application of 

biological processes, organisms, or systems to produce and manufacture drugs or other 

products for human diseases and conditions (Hine & Kapeleris, 2006; Pisano, 2006).  The 

biopharmaceuticals industry was launched in 1978 when Genentech, Inc., negotiated a 

deal with Eli Lilly and Company to license the marketing and manufacturing rights to 

recombinant insulin in exchange for royalties on sales and financing of the research and 

development (“R&D”) of the product (Pisano, 2006).  This agreement was significant 

because it marked the advent of science as a business (McKelvey, 2008; Pisano; 2010) 

and provided the potential to revolutionize R&D innovation by increasing the 

effectiveness and efficiency of drug research and development (R&D) (Cuatrecasas, 

2006; Garnier, 2008; Hopkins et al., 2007; Juliano, 2013; McKelvey, 2008).   

Forty years later, the promise of the biopharma revolution is both a topic of 

debate (Garnier, 2008; Khilji et al., 2006; Mignani et al., 2016; Scannell et al., 2012; 

Stewart et al., 2008; Stott, 2017) and dispute (Cuatrecasas, 2006; Hopkins, 2007; 

Nightingale & Martin, 2004; Pisano, 2006, 2010).  At issue is the state of biopharma 

R&D innovation and productivity.  The issue of whether the biopharma industry can 

deliver on R&D innovation is evidenced by the fact that despite a strong overall increase 

in R&D spending (14%) in 2013, the industry on the whole has not been profitable since 

2008 (Ernst & Young, 2014).  

Historically, there has been unprecedented investment in drug R&D, yet the rate 

of production of new drugs is no better than it was 50 years ago (Munos, 2011).  In 2013, 

the average cost of developing a new drug surpassed $1.3 billion (Deloitte, 2014) and in 
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2016, the cost exploded to $2.6 billion (DiMasi, et al., 2016).  Many have been critical of 

the industry and its ability to develop new drug therapies accessible to the public 

(Cuatrecasas, 2006; Douglas et al., 2010; Garnier, 2008; Paul et al., 2010; Pisano, 2006).  

Mignani, et al. (2016) describe how the industry is still facing this grand challenge of 

improving R&D innovation.  In addition, only a small fraction of biopharma firms have 

ever been profitable (Pisano, 2006, 2010). Many believe the key issue facing the industry 

is improving and maintaining R&D innovation (Bennani, 2012; Cuatrecasas, 1995, 2006; 

Douglas et al., 2010; Garnier, 2008; Khilji et al., 2008; McKelvey, 2008; Pammolli et al., 

2011; Pisano, 2006, 2010; Scannell et al., 2012; Stewart et al., 2008) and finding new 

approaches and strategies to improve productivity and return on investment (Mignani, et 

al., 2016; Tollman et al., 2016; Scannell et al., 2012). 

R&D Innovation 

Innovation, in general terms, is a complex social “process” of developing and 

implementing new ideas, products, or processes (Amabile et al., 1988, 1996; Amabile & 

Gryskiewicz, 1987; Jensen et al., 2007; Kanter, 1988; McLean, 2005; Shirky, 2008; 

Todtling, et al., 2008; Utterback, 1971; Van de Ven, 1986; Van de Ven & Angle, 1989; 

Williams & Yang, 1999).  The Organisation for Economic Co-operation and 

Development (OECD) (2002) defines R&D as “comprising creative work undertaken on 

a systematic basis in order to increase the stock of knowledge, including knowledge of 

man, culture and society and the use of this stock of knowledge to devise new 

applications” (p. 30).   

 International standards set by OECD (2002) distinguish R&D as being comprised 

of three activities: basic, applied and experimental development research.  Basic research 
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is theoretical work designed to acquire new knowledge of an underlying phenomenon 

without any particular use or application in mind.  Similarly, applied research is designed 

to acquire new knowledge but directed toward a specific aim or application. By contrast, 

experimental development research utilizes existing knowledge, gained from previous 

research or practical experience, to produce new materials, products, processes, systems, 

or services.  Each of these R&D activities is a critical part of the drug discovery process 

within biopharma (Auerswald & Branscomb, 2003; Cooper, 1994; Hine & Kapeleris, 

2006; Khilji et al., 2006).   

BioPharma R&D Innovation 
	
 R&D innovation has become an important competitive advantage that is essential 

to the business of biopharma (Bennani, 2012; Cuatrecasas, 2006; Douglas et al., 2010; 

Garnier, 2008; Hine & Kapeleris, 2006; Kessler & Chakrabaati, 1996; McKelvey, 2008; 

Pammolli et al., 2011; Pisano, 2006; 2010; Scannell et al., 2012; Stewart et al., 2008).  

Science-based industries such as biopharma rely on the scientific research and creative 

capital to attain their business goals and build advantage (Bennani, 2012; Cuatrecasas, 

2006; Douglas et al., 2010; Garnier, 2008; Finegold & Frenkel, 2006; Khilji et al., 2008; 

McKelvey, 2008; Pammolli et al., 2011; Pisano, 2006; 2010; Scannell et al., 2012; 

Stewart et al., 2008).  Hine and Kapeleris (2006) state the key to R&D innovation is 

supporting the continuum of creativity to innovation that is most important to new 

product development in biopharma.  The R&D innovation pipeline is critical to the 

success of biopharma; however, developing it is far more challenging as compared to 

other high-tech sectors (Cuatrecasas, 2006; Garnier, 2008; Hine & Kapeleris, 2006; Khilji 

et al., 2006; Mignani, et al., 2016; Pisano, 2010). 
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 The biopharma R&D pipeline is unique in that it involves extraordinary amounts 

of time, capital and risk.  For instance, the process for developing a new drug takes 15 

years and the costs have increased from hundreds of millions to billions of dollars 

(DiMasi & Grabowski, 2007; DeMasi, et al., 2016; Pharmaceutical Research and 

Manufacturers of America, 2014).  It is important to note that much of the R&D costs 

largely reflect investments in compounds that fail to make it beyond clinical trials 

(DiMasi & Grabowski, 2007: Hine & Kapeleris, 2006; Kaitin, 2010).  Biopharma R&D 

innovation remains inherently risky and uncertain.  For example, a recent study found 

clinical success rates since 2003 have decreased by half to 12% (DeMasi, et al., 2016), 

while the number of new drugs approved per billion of US dollars spent on R&D has 

been on a decline since 1950 (DeMasi, et al., 2016; DeMasi &Grabowski, 2007; DeMasi, 

et al., 2016; Scannell et al., 2012).  In addition, unlike other sectors, the biopharma R&D 

innovation pipeline is inherently volatile and uncertain, where the pipeline can be 

suddenly disrupted at any time (Bennani, 2012; Cuatrecasas, 2006; DiMasi & 

Grabowski., 2007; Garnier, 2008; Knutsen, 2011). 

 Cultivating the R&D pipeline also creates a distinct set of challenges not faced by 

other high-tech sectors.  It requires a “high degree of integrated problem-solving” 

(Pisano, 2006, p. 57) involving different types of innovation (Abernathy & Utterback, 

1978; Damanpour, 1991; Smith & Tushman, 2005; Utterback, 1971) across a variety of 

scientific, technical and operational domains (Bennani, 2012; Cuatrecasas, 2006; 

Dougherty & Dunne, 2011; Garnier, 2008; Khilji et al., 2008; Pisano, 2006, 2010; 

Scannell et al., 2012; Terziovski & Morgan, 2006).  
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 Many argue the R&D innovation pipeline is grounded on the dynamic tension 

between two fundamentally opposing types of innovation—exploratory and exploitative 

(Bennani, 2012; Cuatrecasas, 2006; Hine & Kaperleris, 2006; Khilji et al., 2006; Pisano, 

1997; Randle & Rainnie, 1997; Ullman & Boutellier, 2008).  Exploratory innovation is 

about developing new knowledge and products to meet the needs of emerging markets 

and associated with creativity, experimentation, flexibility and risk-taking (Andriopoulos 

& Lewis, 2009; Hoang & Rothaermel, 2007; March, 1991; Smith & Tushman, 2005). 

Exploitative innovation is about efficiency and refinement meant to leverage existing 

knowledge and capabilities to meet the needs of the current market (Andriopoulos & 

Lewis, 2009; Hoang & Rothaermel, 2007; Jensen et al., 2006; March, 1991; Smith & 

Tushman, 2005).  In the case of biopharma R&D innovation pipeline, the early discovery 

phases (basic and applied) are characteristics of exploratory innovation while 

development phases (experimental R&D) are part of what is known as exploitative 

innovation (See Figure 1.1). 

 

 

 

 

 

 

Figure 1.1: Biopharma R&D Innovation Pipeline 
  

 The foremost challenge in building a successful R&D innovation pipeline is 

balancing the demands of exploratory and exploitative types of innovation (Benner & 
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Tushman, 2003; Lim et al., 2006; March, 1991; Pisano, 1997; Smith & Tushmann, 2005; 

Ullman & Boutellier, 2008; Van de Ven, 1986).  Simply put, the challenge is balancing 

the paradox between freedom and constraint. 

 As March (1991) and others point out, exploratory and exploitative types of 

innovation are associated with contradictory organizational structures and processes.  

O’Reilly and Tushman (2007) describe the ability of an organization to simultaneously 

exploit and explore as ambidexterity and a key to long-term success.  Others see this 

ability to adapt to these opposing tensions as dynamic capabilities— the ability of an 

organization to continuously create, extend, upgrade, protect and keep relevant their 

completive advantage (Pisano, 2017; Teece, 2007).  If these opposing dynamics are not 

managed well, it can lead to what Abernathy (1976) calls the “productivity dilemma” – 

when too much focus on productivity and efficiency inhibits creativity, experimentation 

and flexibility and the ability to innovate.  Van de Ven (1986), in his earlier work, 

broadly relates this dilemma to what he sees as four central problems in managing 

innovation: human, process, structure and strategic. 

 Thinking in terms of Van de Ven’s (1986) four central problems, exploitation is 

primarily about managing process, while exploration is about managing people within 

processes, structures and strategies.  However, drug discovery in biopharma has become 

more about exploitation and managing process.  In his review of the history of drug 

discovery, Drews (2000) marks the advent of technological advancements such as rapid 

DNA sequencing, combinatorial chemistry, cell-based assays and automated high 

throughput screening as a new paradigm of drug discovery.   
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Drug discovery has become much more industrialized, with technology and 

processes that work to identify, screen and test literally millions of hypothetical targets 

across many configurations (Drew, 2000; Knutsen, 2011; Macarron et al., 2011).  More 

and more the industry is turning to process management methods such as Lean, Six 

Sigma, or Lean Sigma that exploit cost and productivity efficiencies in the drug discovery 

process (Johnstone et al., 2010; Sewing et al., 2008).  As a result, exploitation is 

overshadowing exploration, whereby the human aspect of innovation and concerns about 

creativity are set aside for efficiency and performance (Knutsen, 2011).   

 It is important to note that numerous scholars have argued innovation within 

organizations most often comes from an intentional and strategic choice to foster 

conditions to enable creativity (Amabile, 1996, 1998; Amabile & Gryskiewicz, 1987; 

Amabile & Pratt, 2016; Burns & Stalker, 1961; Cuatrecasas, 2006; Kanter, 1984, 1988; 

Pelz & Andrews, 1966; Thompson, 1965).  Yet, the literature seems entirely focused on 

the technological and processual factors of innovation without much regard for the 

human aspect (Ford, 1996).  Some argue that addressing what Drews and Ryser’s (1996) 

call the “innovation deficit”— a lack of progress on improving productivity, declining 

rate of new discovery and slow technological diffusion facing the biotechnology industry 

— requires more attention to the human aspect of innovation, namely creativity (Bennani, 

2012; Cuatrecasas, 2006; Douglas et al., 2010; Garnier, 2008; Khilji et al., 2006; 

McKelvey, 2008; Pammolli et al., 2011; Pisano, 2006; 2010; Scannell et al., 2012; 

Stewart et al., 2008).   

 The present study is primarily concerned with creativity, the fundamental building 

block of innovation (Amabile et al., 1983, 1988, 1996; Amabile & Gryskiewicz, 1987; 
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Amabile & Pratt, 2016; Kurtzberg, 2005; Rosso, 2014; Thompson, 1965).  Specifically, 

the focus of the study is about how the broader context of the organization’s innovation 

strategies play a critical role in shaping the process of creativity as well as the scientists’ 

experiences of creativity.   In the case of the biopharma industry, a key issue is to 

understand how strategies such as process management, intended to accelerate and 

improve organizational innovation, influence scientists’ creativity and the creative 

process (Brown & Svenson, 1998; Cardinal, 2001; Ernst & Young, 2013, 2014; Kola & 

Landis, 2004; McKelvy, 2008; Papadopolous, 2000; Paul et al., 2010).   

Theoretical Framework 

 As discussed previously, creativity is central to innovation (Amabile et al., 1983; 

1988, 1996; Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016; Bessant & Tidd, 

2010; Gurteen, 1998; Kanter, 1988; Klijn & Tomic, 2010; McLean, 2005; Thompson, 

1965).  The focus of this study is on creativity, the human aspect of innovation, and how 

the tensions between exploring and exploiting that are inherent in the innovation process 

enhance or constrain creativity and the creative process.   

 Creativity and innovation are distinct but closely linked concepts (Amabile, 1983; 

1988, 1996; Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016; Gurteen, 1998; 

McLean, 2005).  Anderson et al. (2014) view creativity and innovation together as “the 

process, outcomes and products of attempts to develop and introduce new and improved 

ways of doing things” (p. 2).  Other researchers have highlighted the similar paradoxical 

tension between freedom and constraint inherent in both the creative and innovation 

processes (Cromwell, et al., 2018; George, 2008; Rosso, 2014). 



   

	 9	

 Creativity refers to an individual’s ability to generate new and/or useful ideas 

(Amabile, 1983, 1988, 1996; Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016; 

Anderson et al., 2014; George, 2008; Shalley & Zhou, 2008; Sternberg, 1988; Woodman 

et al., 1993) whereas innovation is the process by which ideas get implemented (Amabile 

et al., 1983, 1988, 1996; Amabile & Pratt, 2016; Oldham & Cummings, 1996; Shalley & 

Zhou, 2008).  Many argue creativity is fundamental to innovation, a first stage of 

innovation (Amabile et al., 1983, 1988, 1996; Amabile & Gryskiewicz, 1987; Finegold & 

Frenkel, 2006; Gurteen, 1998; Hine & Kaperleris, 2006; Kanter, 1988; Shalley & Zhou, 

2008).  Indeed, to successfully foster innovation one must understand the process of 

creativity (Amabile et al., 1983, 1988, 1996; Amabile & Gryskiewicz, 1987; Kanter, 

1988; Klijn & Tomic, 2010; Thompson, 1965). 

Process of Creativity 

  Amabile et al. (1983, 1988, 1996), Amabile et al. (1996) and Amabile and Pratt 

(2016) have conducted extensive research on creativity and innovation.  They argue that 

creativity is best understood as a “behavior resulting from particular constellations of 

personal characteristics, cognitive abilities and social environments” (1983, p. 358).  

Much of her and her colleagues’ work have focused on creativity in the context of the 

work environment, particularly exploring the social and/or environmental influences on 

creativity that either support or impede it.   

 According to Amabile & Pratt’s (2016) most recent review of the original model 

(Amabile et al., 1983, 1988, 1996; Amabile & Gryskiewicz, 1987), creativity is 

comprised of expertise, creative relevant skills and task motivation (See Figure 1.2).  

Expertise refers to domain-relevant skills that include factual knowledge and technical 
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and other special skills necessary for job performance.  Creativity skills include cognitive 

style, propensity toward exploration and experimentation (related to personality as well 

as working style).  Task motivation accounts for motivational influences that determine 

an individual’s approach to a given task.   

 

 

 

 

 

 

 

Figure 1.2: Three Components of Creativity  
 
 Amabile (1983, 1988, 1996), Amabile and Pratt (2016) uses the general term 

“task motivation” to refer to both intrinsic and extrinsic forms of motivation.  However, 

intrinsic motivation is considered to the more influential and important to creativity than 

extrinsic motivation (Amabile, 1983, 1988, 1996, 1998; Amabile & Pratt, 2016; Ryan & 

Deci, 2000; Sundgren et al., 2005).  Studies have shown that intrinsic motivation 

underlies a tendency toward creativity (Amabile, 1996; Amabile & Gryskiewicz, 1987; 

Amabile & Pratt, 2016; Dewett, 2007; Deci & Ryan, 1980, 1985; Sheldon et al., 1997).  

The skills components (expertise and creativity) are necessary conditions of creativity 

because they represent a person’s capability, but it is motivation (intrinsic) that is most 

crucial (Amabile, 1996; Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016).  Task 

motivation (namely intrinsic motivation) determines what a person will actually do 
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(Amabile, 1983, 1988, 1996; Amabile & Pratt, 2016).  As such, according to this model 

“the work environment can exert a powerful impact on creativity by influencing intrinsic 

motivation” (Amabile, 1996, p. 396) (See Figure 1.3). 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.3: Impact of the Organizational Environment on Creativity 
 

Research has shown that the work environment plays an important role in 

stimulating individual creativity and innovation.  Creativity and innovation are most 

likely to happen within work environments characterized by freedom, flexibility, open 

boundaries, communication and collaboration (Burns & Stalker, 1961; Kanter, 1983, 

1988; Pelz & Andrews, 1966; Thompson, 1965).  The contextual aspects of the work 

environment such as structures, processes and practices, are important because of their 

influence on intrinsic motivation (autonomy and competency) that impact creativity 

Amabile	and	Pratt	(2016)	
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(Amabile, 1996; 1997; Amabile et al., 1983, 1988, 1996; Deci, 1972; Deci & Cascio, 

1972; Dewett, 2007; Oldham & Cummings, 1996; Ryan & Deci, 2000; Sundgren et al., 

2005; Ullman & Boutellier, 2008; Zhou & Shalley, 2003).    

In particular, management practices have been shown to be an important influence 

on individuals’ perceived level of control over their work (autonomy) and their ability to 

do the work (competency) that impact creativity (Abbey & Dickson, 1983; Amabile & 

Gryskiewicz, 1987; Bailyn, 1985; Deci, 1971; Deci & Cascio, 1972; Deci & Ryan, 1980, 

1985; Dewett, 2007; Lawler & Hall, 1970; Oldham & Cummings, 1996; Randle & 

Rainnie, 1997; Ullman & Boutellier, 2008, 2011).  Specifically, management practices 

that foster greater perceived levels of freedom and competency enhance creativity 

associated with innovation (Abbey & Dickson, 1983; Amabile & Gryskiewicz, 1987; 

Bailyn, 1985; Deci, 1971; Deci & Cascio, 1972; Deci & Ryan, 1980, 1985; Dewett, 2007; 

Oldham & Cummings, 1996).  In fact, Kanter (1983) argues a leading impediment to 

innovation is the lack of organizational support for people to take initiative to be creative 

and solve problems.  

However, to address the lack of progress on improving R&D innovation, the trend 

in industry is to rely on more process management practices as a strategy to improve and 

accelerate innovation (Brown & Svenson, 1998; Cardinal, 2001; Cuatrecasas, 2006; Ernst 

& Young, 2014, 2013; Hine & Kaperleris, 2006; Johnstone et al., 2011; Karreman et al., 

2002; Kola & Landis, 2004; McKelvey, 2008; Papadopolous, 2000; Paul et al., 2010; 

Scannell et al., 2012; Sewing et al., 2008; Ullman & Boutellier, 2008). Process 

management refers to a system of practices use to plan, implement and monitor 

workflows in order to achieve both cost and operational efficiencies (Womack & Jones, 
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2003).  Process management is emblematic of practices centered on control, coordination, 

formalization, standardization and efficiency (Adler et al., 2008; Benner et al., 2003; 

Hackman et al., 1995; Harry & Schroeder, 2006; Womack & Jones, 2003), all of which is 

contrary to the open and flexible environment research has found to foster creativity 

(Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016; Bailyn, 1985; Deci, 1971; Deci 

& Cascio, 1972; Dewett, 2007).  The primary concern of this study is how does using 

process management techniques that are exploitative in nature, influence creativity in the 

context of early drug discovery R&D? 

 The present study uses Amabile and Pratt’s (2016) most recent version the 

componential model of creativity (Figures 1.3) as a framework to explore how the use of 

process management in early drug discovery phases of the R&D pipeline influence 

scientists’ creativity. 

Conceptual Framework 

The conceptual framework for the present study was developed to highlight key 

factors related to the human problem of managing exploratory innovation.  As shown in 

Figure 1.4 below, the study will explore how management practices used within the early 

discovery phases of the biopharma R&D innovation pipeline influence scientists’ 

experience of creativity.   In addition, the framework highlights the challenge of fostering 

creativity necessary to early discovery phases of the pipeline amid the dynamic tensions 

between exploration and exploitation across the entire R&D pipeline. 
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Figure 1.4: Study Framework 
 

 As discussed previously, the literature suggests that successful R&D innovation 

rests on balancing the opposing dynamics between the business and discovery.  For 

example, “the challenge for all biopharma companies is to create an organization that 

allows activities to be effectively performed, while creativity and innovation are given 

the opportunities to flourish to avoid stagnation” (Sundgren et al., 2005, p. 359).  As 

such, the study framework provides the basis to explore and better understand these 

opposing dynamics and the management practices used to balance these tensions that 

influence creativity within the context of the R&D innovation pipeline. 
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Statement of the Problem 

Scholars and industry leaders alike believe cultivating the R&D innovation 

pipeline is of utmost importance and vital to an organizations’ competitive advantage 

(Bennani, 2012; Cuatrecasas, 2006; Douglas et al., 2010; Hine & Kapeleris, 2006; Hogan 

& Tangney, 2018; Khilji et al., 2006; Mignani, et al., 2016; McKelvey, 2008; Pisano, 

2006; 2010; Scannell et al., 2012; Stott, 2017; Tollman, et al., 2016).  Consider the shared 

message at the recent 2013 BIO International Convention (the largest global event for the 

biopharma industry) that the future of biopharma will rely in large part on fostering R&D 

innovation (Deloitte, 2014; Levy, 2013; Mignani, et al., 2016; Stott, 2017).  Over the 

years, Pisano (2006; 2010) and others (Bennani, 2012; Cuatrecasas, 1995, 2006; Douglas 

et al., 2010; Garnier, 2008; Munos, 2009) have argued that biopharma needs to innovate 

how they innovate and to address what Drews and Ryser’s (1996) and Drews (1998) call 

the “innovation deficit”.  More recently, Pisano (2015) stresses the importance of having 

an innovation strategy. 

Much of the literature concerning the R&D innovation deficit typically focuses on 

issues of operation and process management at the organizational level without much 

consideration of the human contribution of creativity to the innovation process.  Even 

though creativity is believed to be an important organizational asset (Amabile et al., 

1983, 1988, 1996; Amabile & Gryskiewicz, 1987; Anderson et al., 2014; Cuatrecasas, 

2005; Dewett, 2007; Ford, 1996; Knutsen, 2011; Shalley & Zhou, 2008; Sundgren et al., 

2005; Ullman & Boutellier, 2008a, 2008b).   

Likewise, most agree R&D innovation and discovery thrive in creative, flexible 

and autonomous environments (Abbey & Dickson, 1983; Amabile & Gryskiewicz, 1987; 
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Bailyn, 1985; Cuatrecasas, 1995; Dewett, 2007; Kanter, 1983; Lawler & Hall, 1970; 

Oldham & Cummings, 1996; Randle & Rainnie, 1997; Ullman & Boutellier, 2008, 

2011).  Yet, as Cuatrecasas (2005) argues, “scientists today must contend with 

management by objectives, hierarchical and autocratic organizations, mandates from 

strategic planning groups, detailed and rigid scheduling, constant reporting and 

achievement driven by milestones and flowcharts” (p. 2838).   

As mentioned in previous sections, the trend in the biopharma industry is a move 

toward more exploitation-centered process management practices to improve and 

accelerate the R&D innovation (Accenture, 2013; Brown and Svenson, 1998; Cardinal, 

2001; Ernst & Young, 2013; 2014; Kola and Landis, 2004; McKelvey, 2008; 

Papadopolous, 2000; Paul et al., 2010).  Although these management methods are widely 

accepted as effective strategies for reducing R&D costs, increasing productivity and 

improving financial performance (Hine & Kaperleris, 2006; Johnstone et al., 2011; 

Ullman & Boutellier, 2008a; 2008b), some argue these gains in efficiencies come at the 

cost of creativity and the ability to innovate (Abernathy, 1976; Benner & Tushman, 2003; 

Cuatrecasas, 1995, 2006; March, 1991; Pisano, 2010; Smith & Tushman, 2005).  

Furthermore, others argue freedom and control are both necessary aspects of 

organizational level strategic adaption needed to be operationally and financially 

successful (Hirst, et al., 2001; Spekle, et al., 2017). 

 The literature reflects a similar divide among scholars.  Of the limited research on 

process management and creativity (innovation), the results are varied with some 

supporting the idea that these practices enable innovation and creativity (Carleysmith et 

al., 2009; Johnstone et al., 2011; Sewing, 2008; Sewing et al., 2008; Weller, 2006) while 
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others show it is damaging (Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016; 

Lewis, 2000; Parker, 2003). 

Scholars argue more research is needed to understand the conditions that promote 

creativity within organizations, especially with regard to managing the dynamic tension 

of exploring and exploiting and the resulting influence on creativity and innovation 

(Abbey & Dickson, 1983; Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016; 

Anderson et al., 2014; Bailyn, 1985; Benner & Tushman, 2003; Cuatrecasas, 2006; 

Dewett, 2007; Pisano, 2010; Smith and Tushman, 2005; Zhou & Shalley, 2003). 

Purpose of the Study 

There is a good deal of research on individual creativity and organizational 

creativity.  However, there is little research on how the adaptive processes at the 

organizational level impact the creative process and experience at the individual level.  

Furthermore, there is little research on how process management practices used to 

increase R&D innovation productivity influences individual level creativity with the 

biopharma industry or any other industry.  

Much of the research on creativity has been limited to studying the relationship 

between individual characteristics and creative behavior or individual level factors that 

support or impede creative action (Amabile, 1983, 1988, 1996, 1997, 1998; Amabile et 

al., 1996; Amabile & Gryskiewicz, 1987; Ford, 1996; Sternberg, 1988; Woodman et al., 

1993; Zhou & Shalley, 2003).  While some scholars have studied the relationship 

between management practices, intrinsic motivation and creativity (Amabile, 1996; 1997; 

Amabile et al., 1983, 1987, 1988, 1996; Bucic & Gudergan, 2004; Dewett, 2007; Oldham 

& Cummings, 1996; Tierney et al., 1999), none considered the influence of the adaptive 
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processes of simultaneously exploiting and exploring that is fundamental to the 

innovation.  There are very few studies that explore individual creativity in relation to 

management practices that arise from competing tensions of exploration and exploitation 

across the R&D innovation pipeline—particularly the early exploration and discovery 

phases. 

Thus, the purpose of this research is to explore how process management 

practices applied to early discovery phases of the R&D pipeline influence creativity at the 

individual level. 

Research Questions 

 This study is guided by the following research questions: How do scientists 

working in the early discovery phases of the R&D pipeline experience creativity?  How 

does using process management in the early drug discovery phases of R&D pipeline 

influence scientists’ experience of creativity? 

Potential Significance of the Study 

As stated throughout this section, biopharma R&D innovation is critical to the 

success of the business yet a complex dilemma of management (Alvesson, 2004; 

Cuatrecasas, 2006; Khilji et al., 2006; Pisano, 2010; Robertson & Swan, 2003).  The 

process of innovation amid paradoxical or opposing tensions between exploring and 

exploiting remains an important question of research.  In particular, there is little research 

on how imbalances between exploring and exploiting and the resulting management 

practices may or may not influence individual level factors (i.e., creativity) linked to the 

process of innovation.   
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Over the years, the biopharma industry has moved toward more exploitative 

focused tactics such as process management practices focused on productivity, lower 

costs and efficiency to improve and accelerate the R&D innovation pipeline (Accenture, 

2013; Brown & Svenson, 1998; Cardinal, 2001; Ernst & Young, 2013; Kola & Landis, 

2004; McKelvey, 2008; Papadopolous, 2000; Paul et al., 2010).  This study will 

contribute to a better understanding about how process management methods that stem 

from exploitative aims influence creativity associated with R&D innovation within the 

early exploratory/discovery phases of the pipeline. 

In addition, this study provides a broader context for understanding how the 

opposing dynamics of exploiting and exploring within the biopharma R&D innovation 

pipeline shape the work environment that in turn impacts human-level factors related to 

the process of innovation.  For example, this study will address how the inherent tension 

between process management and exploration (Abernathy, 1976; Adler et al., 2009) 

influences creativity associated with early exploratory/discovery R&D innovation.   

Lastly, this study will hopefully provide more insight and understanding about the 

complex dilemma of managing R&D innovation pipelines and how it may influence 

individual-level factors linked to the process of innovation. 

Synopsis of Research Design and Strategy 

A basic qualitative approach will be employed to understand the human 

experience of creativity within a highly coordinated early discovery R&D pipeline.  The 

central focus of a basic qualitative methodology “is understanding the meaning a 

phenomenon has for those involved” (Merriam, 2009, p. 22).  The study sample will be 

comprised of 10 scientists who work in early discovery phases of the R&D pipeline of a 
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US biotech or biopharma organization.  Interviews will serve as the primary source of 

data.  Two phases of interviews (90 minutes in duration) was conducted.  Data was 

analyzed using a progressive process of inductive and deductive strategies (e.g., reading, 

notes, memos, open and theoretical coding).   

Study Delimitations 

 For this study, the researcher made a number of conscious decisions with regard 

to the constructs under study, level of analysis and method of study.  The primary 

purpose of this study is to understand how scientists who work in the early drug 

discovery phases of the R&D innovation pipeline experience creativity and how 

contextual factors such as the degree of process management used to coordinate 

scientist’s workflow influence their experience of creativity.  It should be noted that the 

discussion about innovation was to provide context related to the problem under study 

rather than set it as a separate construct.  

 Scholars and industry leaders agree that R&D innovation is critical to the success 

of the bio-pharma industry (Bennani, 2012; Cuatrecasas, 2006; Douglas et al., 2010; Hine 

& Kapeleris, 2006; Khilji et al., 2006; McKelvey, 2008; Pisano, 2006, 2010; Scannell et 

al., 2012).  However, the biopharma industry continues to rely on exploitation-centered 

process management methods to cultivate R&D innovation (Accenture, 2013; Brown & 

Svenson, 1998; Cardinal, 2001; Ernst & Young, 2013, 2014; Kola & Landis, 2004; 

McKelvey, 2008; Papadopolous, 2000; Paul et al., 2010).  Using process management 

methods within the early discovery phases of the R&D pipeline may improve operational 

efficiencies at the system level, but it is unclear how it impacts individual creativity—

which is the human aspect of innovation.   
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 This investigation was purposely situated within the early discovery phases of the 

R&D pipeline in order to study creativity and its antecedents within an exploratory 

innovation setting that is becoming more exploitative with the use of process 

management methods. 

 Experience of creativity is constructed from a complex process of interactions 

between an individual and their social environment (Amabile, 1983, 1988, 1996; 

Woodman et al., 1993).  For this study, it is essential to obtain an in-depth understanding 

of how scientists in similar settings experience creativity and the degree to which these 

experiences differ or are familiar.  A basic qualitative approach was the preferred method 

of study because it provides the researcher the opportunity to explore in great depth the 

scientists’ understanding of creativity, how they experience it and the extent to which 

certain factors influence the experience.   

Study Limitations 

 The current study has a number of limitations that should be noted.  The most 

prominent is lack of generalizability.  The investigation was purposely limited to a small 

number of scientists within a particular setting in order to examine creativity and how 

individuals experience creativity in a rich and detailed way.  Although this approach has 

the advantage of providing important insight and understanding, it is at the same time 

limiting.  The study results will have very little generalizability beyond the study sample. 

 Another limitation is the fact that the study relies on self-report accounts of 

scientists’ understanding and experience of creativity.  It is difficult to verify self-

reported data, which can introduce bias and undermine reliability and is dependent on the 

veracity and memory of the participants.  This may represent a major limitation since this 
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study relies primarily on interview data and will not have other materials or sources of 

information to triangulate the data. 

Research Assumptions 

 A number of assumptions were made in order to establish the basis for this 

exploratory study including:  

• R&D innovation is critical to the success of the biopharma industry (Bennani, 

2012; Douglas et al., 2010; Hine & Kapeleris, 2006; McKelvey, 2008; Pisano, 

2006, 2010).   

• Creativity is fundamental to innovation and to successfully foster innovation; one 

must understand the process of creativity (Amabile et al., 1983, 1988, 1996; 

Amabile & Gryskiewicz, 1987; Kanter, 1988; Thompson, 1965). 

• Many argue R&D innovation and discovery thrive in creative, flexible and 

autonomous environments (Abbey & Dickson, 1983; Amabile & Gryskiewicz, 

1987; Bailyn, 1985; Cuatrecasas, 1995; Dewett, 2007; Kanter, 1983; Lawler & 

Hall, 1970; Oldham & Cummings, 1996; Randle & Rainnie, 1997; Ullman & 

Boutellier, 2008, 2011).   

• The trend in the industry is to use exploitative-centered process management 

methods in order to accelerate and improve early discovery R&D innovation 

(Accenture, 2013; Brown & Svenson, 1998; Cardinal, 2001; Ernst & Young, 

2013, 2014; Kola & Landis, 2004; McKelvey, 2008; Papadopolous, 2000; Paul et 

al., 2010).   

• Process management methods are becoming more widely accepted strategies for 

reducing R&D costs, increasing productivity and improving financial 
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performance (Hine & Kaperleris, 2006; Johnstone et al., 2011; Ullman & 

Boutellier, 2008a, 2008b).  

• It is unclear how using process management methods in the early discovery 

phases of the R&D pipeline impact creativity and the ability to innovate 

(Abernathy, 1976; Benner & Tushman, 2003; Cuatrecasas, 1995, 2006; March, 

1991; Pisano, 2010; Smith & Tushman, 2005). 

• More research is needed to understand how using process management methods 

in the exploratory settings can influence individual creativity (Abbey & Dickson, 

1983; Amabile & Gryskiewicz, 1987; Anderson et al., 2014; Bailyn, 1985; 

Benner & Tushman, 2003; Cuatrecasas, 2006; Dewett, 2007; Pisano, 2010; Smith 

and Tushman, 2005; Zhou & Shalley, 2003). 

• Creativity and the experience of creativity are social psychological processes and 

as such are constructivist in nature.   

• Biopharma companies hire scientists who possess the personal qualities 

associated with creativity and creative ability.  

• Respondents will be forthright and truthful in the accounts about what creativity 

means to them and how they experience it. 

  



   

	 24	

 
Chapter 2: Literature Review 

The framework for this study contends creativity is the starting point for 

innovation (Amabile et al., 1996, 1998) and market conditions continue to drive changes 

in management practices to improve and accelerate the R&D innovation pipeline in the 

biopharma industry (Hirsch, 2013; Pisano, 2010).  Namely, the trend in the industry is to 

use process improvement management practices (i.e., lean, six sigma, TQM, etc.) to 

improve and accelerate R&D innovation productivity in the early exploratory and 

discovery phases (Accenture, 2013; Brown & Svenson, 1998; Cardinal, 2001; Ernst & 

Young, 2013, 2014; Kola & Landis, 2004; McKelvey, 2008; Papadopolous, 2000; Paul et 

al., 2010).  Thus, the purpose of this study is to explore how process improvement 

management practices, that are exploitative in nature, may influence scientists’ 

perceptions of creativity within the discovery phases of the biopharma R&D innovation 

pipeline. 

This chapter presents the literature that informed this study.  The section begins 

with the literature review methods followed by three main aspects of the study’s 

conceptual framework: 1) exploration and exploitation in R&D innovation, generally and 

specific to biopharma; 2) process improvement management practices related to 

exploratory and exploitative innovation; and 3) influence of contextual antecedents (e.g., 

process improvement management practices) on perceptions of individual creativity in 

exploratory R&D innovation generally and specific to biopharma. 

Methods of Literature Review 

A literature search was conducted using ALADIN Research Portal and databases 

included ProQuest Research Library Plus, Academic Search Premier, ABI/INFORM, 
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EBSCOhost and Google Scholar.  The searches and terms included: (“creativity" OR 

"R&D lab" OR "scientist" OR "innovation"); (“R&D innovation” AND 

“biopharmaceurtical”); (“R&D innovation” OR “creativity” OR “bureaucracy”); (“R&D 

innovation” AND “commercialization” AND “creativity”); (“industrialization” AND 

“biopharma” AND “creativity”); (“bureaucracy” AND “R&D innovation” AND 

“biopharma”); (“process management” OR “biopharma” OR “innovation”); and 

(“intrinsic motivation” OR “process management” OR “creativity” OR “scientist” OR 

“biopharma”). 

Exploration and Exploitation in R&D Innovation 

 Scholars and industry have argued that innovation matters because it drives 

business growth, competitiveness and long-term survival (Abernathy, 1976; Abernathy & 

Uttterback, 1978; Porter, 2011; Jensen et al., 2007; March, 1991; Van de Ven, 1986; 

Utterback 1971).  However, fostering innovation is no simple matter.  It is a complex 

concept involving different processes, effects and results (Abernathy & Utterback, 1978; 

Amabile, 1983, 1988, 1996; Amabile & Gryskiewicz, 1987; Damanpour, 1991; Kanter, 

1988; Utterback, 1971; Van de Ven, 1986; Van de Ven & Angle, 1989).   

 R&D innovation, as mentioned in the previous chapter, can be three different 

processes related to basic, applied and experimental research (OECD, 2002).  Abernathy 

and Utterback (1978) contend that innovation and long-term adaptability depend on 

evolutionary processes of both incremental and radical innovations.  Similarly, March 

(1991) considered the problem of innovation and adaptation (i.e., innovating) in 

organizations as a matter of balancing between exploiting what is already known while 

still exploring new knowledge.   
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 Exploratory innovation is a process intended to develop new knowledge and 

products to meet the needs of emerging markets that is associated with creativity, 

experimentation, flexibility, variation enhancing and risk-taking (Abernathy, 1976; 

Abernathy & Utterback, 1978; Andriopoulos & Lewis, 2009; Benner & Tushman, 2003; 

Hoang & Rothaermel, 2010; Lavie et al., 2010; March, 1991; March & Simon, 1993; 

Smith & Tushman, 2005; Utterback, 1971).  While exploitative innovation is about 

leveraging existing knowledge and capabilities to meet the needs of the current market 

focused on activities related to efficiency, routines, formalization, variation reduction and 

refinement (Andriopoulos & Lewis, 2009; Benner & Tushman, 2003; Hoang & 

Rothaermel, 2010; Jensen et al., 2006; Lavie et al., 2010; March, 1991; Smith & 

Tushman, 2005).  The key question for scholars has been, how do organizations manage 

the balance between exploratory and exploitative innovation (Lavie et al., 2010).  The 

answer depends on whether one sees exploration and exploitation innovation 

interdependent along a continuum or as separate and opposing processes. 

  March (1991) argues the relationship between exploration and exploitation is best 

understood as a “trade-off” between short-term productivity for long-term innovation.  

Similarly, Abernathy and Utterback (1978) describe innovation as an evolutionary 

process involving alternating emphasis on exploration and exploitation.  Generally, the 

relationship between exploring and exploiting is seen as flexible and fluid, whereby 

organizations move in and out of these processes over time (Abernathy & Utterback, 

1978; Gupta et al., 2006; March, 1991)  

 On the other hand, Abernathy (1976) and others (Benner & Tushman, 2002, 2003; 

Levinthal & March, 1993; Smith & Tushman, 2005) maintain that this relationship 
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represents a more intractable problem between incompatible goals.  Abernathy (1976) 

couched this problem as the “productivity dilemma”, arguing that the underlying tenets of 

exploration and exploitation are inherently incompatible.  Other scholars who adopt this 

view go further to suggest that organizations tend to favor exploitation at the expense of 

exploration (Levinthal & March 1993; Benner & Tushman 2003; Smith & Tushman, 

2005).  Despite the different perspectives, there is no disagreement that exploratory and 

exploitative innovations happen within different contexts and conditions and persistent 

emphasis on one over the other is always detrimental to the organization (Abernathy 

1976; Abernathy & Utterback 1978; Benner & Tushman, 2002, 2003March 1991). 

 How to manage these necessary innovation processes without compromising 

discovery while optimizing operational efficiencies still remains of particular interest to 

the biopharma industry (Bennani, 2012; Cuatrecasas, 2006; Hine & Kaperleris, 2006; 

Hoang & Rothaermel, 2007; Khilji et al., 2006; Lim et al., 2006; Pisano, 1997; Randle & 

Rainnie, 1997; Ullman & Boutellier, 2008a, 2008b).   

 Early research in the R&D setting, primarily in high tech product development 

and manufacturing, focused primarily on exploration.  Generally, flexibility and freedom 

were associated with better performance of scientists in terms of creativity and innovating 

(Thompson, 1965).  For example, Andrews and Farris (1967), in their study of 

supervisors’ practices found scientists were more likely to perform better and have more 

opportunities to innovate if their supervisors were less structured and less reliant on 

planning and scheduling.  Pelz and Andrew’s (1966) study of 500 engineers and scientists 

showed that more rigid organizational structures seem to depress creativity and their 

performance.  Peters’ (1969) research on idea generation of scientists and engineers 
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showed diversity in the R&D environment encouraged creativity and stimulated 

invention.   

 Current research recognizes that innovation does not take on one singular form 

but rather is a process of varying purposes and outcomes.  For example, common 

taxonomies include exploitative, incremental, administrative, or process versus 

exploratory, radical, product, or technical innovations.  The primary concern of this 

review is the exploration and exploitation taxonomy.   

 Generally, research on exploitation and exploration in innovation is concerned 

with understanding how these innovation processes happen, the dynamic tension between 

them, and more importantly, how to manage the contextual conditions to support each 

without compromising the organizations’ competitiveness and sustainability (Adler et al., 

2009; Benner & Tushman, 2003; Damanpour, 1991; Gupta et al., 2006; Khilji et al., 

2006; Lavie et al., 2010; March, 1991; Schroeder et al., 1986; Smith & Tushman, 2005; 

Van de Ven, 1986).   

 Schroeder et al. (1986), in their longitudinal study, looked at antecedents to 

technological innovations and how they emerge and develop and reached a similar 

conclusion as Abernathy and Utterback (1978)—i.e., that innovation is an evolutionary 

process involving a convergence of exploratory and exploitative innovation.  Among 

their findings is that innovation begins with an unpredictable change in the organizational 

context –a “shock”.  In addition, initial exploratory innovation requires more flexibility in 

the organizational context to handle setbacks and surprises and allow the innovation to 

continue.   
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 Benner and Tushman (2002) conducted a 20-year longitudinal study of 

technological innovation in the paint and photography industries, testing Abernathy’s 

(1976) “productivity dilemma”.  Namely, the study looked at whether increases in 

process management practices advanced exploitation while crowding out exploration.  

Findings suggest that more formalization and routinization involved in managing the 

innovation process drives more exploitative innovations.  In addition, the authors 

conclude that it is difficult for organizations to sustain any level of exploratory 

innovation in the midst of rampant practices and activities in support of exploitation. 

 Damanpour (1991) conducted a meta-analysis of research that investigated the 

relationship between organizational attributes and innovation from 1960 to 1988.  The 

findings suggest that characteristics such as centralization, formalization and 

management have an influence on innovation.  Specifically, greater centralization of 

processes and decision-making in the organization were related to a decrease in 

innovation.  Managerial support and attitude for change were positively related to 

innovation.  While formalization was not significantly associated with innovation, the 

analysis seem to suggest that less formalization is necessary in the initial exploratory 

phases of innovation, while high formalization is ideal for later phases (exploitative).  

Similarly, Jensen et al.’s (2006) study of organizational contextual attributes and 

exploratory and exploitative innovation found centralization deterred exploratory 

innovation as well as reduced non-routine problem solving.    

 Research on exploratory and exploitative innovation within the context of the 

biopharma/biopharma R&D innovation pipeline is limited but does seem to be in line 

with the findings from other industries.  Persaud et al. (2002) studied the relationship 
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between organizational and management characteristics and exploration/exploitation 

innovation in various global R&D labs, including pharmaceutical and chemical, and 

found that different coordination schemes were related to different innovation outcomes.  

For example, greater informal networking among scientists, flexibility and socialization 

were associated with better R&D exploratory innovation capabilities.  Lim et al.’s (2006) 

case study of a biopharmaceutical supported Schroeder et al.’s (1986) view that the 

process of innovation is multi-phased and disorderly and as such, managing it as a 

sequential process is not ideal.  Quintana-Garcia & Benavides-Velasco (2008) studied the 

effects of diversity in knowledge disciplines and principles underlying the coordination 

and management of processes on exploring and exploiting in innovation.  The results 

suggest that more diversity in the knowledge base facilitates complex problem-solving 

within the organization’s capability to develop novel solutions and rate of discovery.   

Creativity in Organizations 

  Creativity and innovation are considered similar phenomena and are inherently 

linked (Amabile et al., 1983, 1988, 1996; Amabile & Gryskiewicz, 1987; Gurteen, 1998; 

Kanter, 1988; Klijn & Tomic, 2010; Thompson, 1965).  Fundamental to both innovation 

and creativity is the paradox between freedom and constraint (Abernathy & Utterback, 

1978; Csikszentmihalyi, 1997; George, 2008; Gupta et al., 2006; March, 1991; Rosso, 

2014).  However, as Ford (1996) argues, research on innovation often ignores the role of 

creativity while focusing only on the processes of innovation.  On the other hand, 

Amabile (1996) contends research on creativity has traditionally concentrated on 

individual differences of personality and cognitive ability while failing to consider the 

organizational context or its link to the innovation processes.  Over time, research on 
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creativity has focused the importance of context, namely the organization (Amabile, 

1996; 1997; Amabile et al., 1983, 1988, 1996; Amabile & Pratt, 2016; Dewett, 2007; 

Oldham & Cummings, 1996; Ullman & Boutellier, 2008; Zhou & Shalley, 2003).   

 Amabile (1983, 1988), Amabile and Pratt (2016) and Woodman et al. (1993) each 

developed theoretical models of creativity that place the interaction between the person 

and the context at the center of creativity or creative action.  Both view creativity from an 

integrative social psychology perspective, whereby creativity comes from the interaction 

of the individual and their social context across all levels of the organizations (individual, 

group, organization) and it is this interaction that is most critical.   

 Woodman et al.’s (1993) Interactionist perspective implies creativity is an 

intricate person and situation interaction whereby the situation is characterized by various 

contextual social influences.  The emphasis of this model is on the interaction between 

individual differences (i.e., cognitive abilities and personality) and organizational context 

(norms, culture, etc.). However, it is Amabile’s (1983, 1988) Componential Model of 

Creativity that best aligns to the purpose of this study since it explicitly puts creativity at 

the center of the complex social process of innovation.   

 According to Amabile (1983, 1998, 1996), creativity is comprised of three key 

components -- expertise, creativity relevant skills and task motivation.  Expertise refers to 

domain-relevant skills that include factual knowledge and technical and other special 

skills necessary for job performance.  Creativity skills include cognitive style, propensity 

toward exploration and experimentation (related to personality as well as working style).  

Task motivation is the individuals’ attitudes toward a task and motivation towards it.    
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 The componential model views creativity from a social psychological perspective, 

whereby social and environmental factors such as resources, organizational culture and 

management practices influence individual level factors of creativity (expertise, creativity 

skills and intrinsic motivation) (Amabile, 1983, 1988, 1996).  An important distinction 

between Amabile’s (1983, 1988, 1996) model of creativity and others’ models is the 

primacy of intrinsic motivation.   

 Intrinsic motivation, as defined by Amabile (1983), is “a motivational state 

generated by the individual’s reaction to intrinsic properties of the task and not generated 

by extrinsic factors” (p. 365).  Similarly, Ryan and Deci (2000) operationalize intrinsic 

motivation as “doing something because it is inherently interesting or enjoyable and not 

because it leads to a separable outcome” (p. 55).  It is intrinsic motivation that is most 

essential to creativity (Amabile, 1996).  

 Dewett’s (2007) study is distinct in that it empirically tests the relationships 

among the antecedents of creativity, intrinsic motivation, risk-taking and employee 

creativity.  The survey study of approximately 700 employees from a US R&D 

organization examined how antecedents such as supervisory encouragement, autonomy, 

self-efficacy and openness to experience influence the willingness to take risks and 

subsequently, creativity.  Findings show that intrinsic motivation mediates the effect of 

common antecedents (i.e., encouragement, self-efficacy) on risk-taking, which in turn 

mediates employee creativity.  Overall, this study provides evidence that intrinsic 

motivation is central to creativity. 

 Many studies have shown that intrinsic motivation underlies a tendency toward 

creativity from an individual level perspective (Amabile, 1996; Amabile & Gryskiewicz, 
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1987; Dewett, 2007; Deci & Ryan, 1980, 1985; Sheldon et al., 1997).  However, it is 

important to recognize that intrinsic motivation can be influenced by various contextual 

factors (social and organizational) (Amabile, 1983, 1988, 1996; Gagne & Deci, 2005; 

Ryan & Deci, 2000).  However, Grant and Barry (2011) argue the research is not entirely 

consistent with results supporting a significant relationship between intrinsic motivation 

and creativity and others showing no significance.  Auger & Woodman (2016) found the 

relationship between intrinsic motivation and creativity to be much more complicated, 

finding individuals experience creativity and motivation differently based on the context.  

Organizational Antecedents of Creativity 

 Ryan & Deci (1985) argue, under the auspices of Self-Determination Theory and 

Cognitive Evaluation Theory, changes in an individual’s level of intrinsic motivation are 

due to contextual factors that either facilitate or undermine feelings of autonomy and 

competence.  Specifically, intrinsic motivation is determined by the degree to which 

individuals feel competent in their abilities to do their job (self-efficacy) and extent to 

which their behavior is self-determined (autonomous) (Deci & Ryan, 1980, 1985; Gagne 

& Deci, 2005; Ryan & Deci, 2000; Zuckerman, 1978).  Amabile (1983, 1988, 1996) and 

other scholars have linked the antecedents of intrinsic motivation—competence and 

autonomy—to creativity. 

 According to Amabile (1983, 1988, 1996) organizational factors such as 

organizational motivation to innovate, management practices and resources can influence 

creativity and innovation.  Management practices refer to processes as well as leadership 

and supervisory behaviors.  The key organizational factors (antecedents) that can either 

support or hinder creativity are summarized in the table below. 
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Table 2.1  

Organizational Antecedents of Creativity 

Organizational 
Antecedents of 
Creativity 

Description Literature 

Organizational 
encouragement 

• Encourage risk-taking and 
idea generation 

• Value innovation 
throughout the 
organization 

• Fair supportive evaluation 
of new ideas 

• Reward & recognition of 
creativity 

• Collaborative idea flow 
across organization 

Amabile, 1983, 1988, 1996; 
Amabile, et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Amabile & Pratt, 2016); 
Dewett; 2007; Evkall, 1996; 
Hunter, et al., 2007; Kanter, 
1984;  

Supervisory 
support 

• Goal clarity 
• Open interactions between 

manager and scientists 
• Supervisor support of 

team/individual work and 
ideas 

• Fair support evaluation of 
new ideas and 
encouragement 

 

Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Amabile & Pratt, 2016; 
Andrews & Farris, 1967; 
Andriopoulos & Lewis, 2009; 
Auger & Woodman, 2016; 
Bailyn, 1985; Deci & Ryan, 
1980, 1985; Kimberly et al., 
1981; Oldham & Cummings, 
1996; Shalley, 1991, 1995; 
Shalley & Perry-Smith, 2001; 
Tierney et al., 1999; Zhou, 
1998, 2003 
 

Freedom/autonomy • Relative high autonomy in 
the day-to-day conduct of 
work 

• Sense of ownership and 
control over their own 
work and ideas 

• Have choice in how to go 
about how to accomplish 
the tasks given 

Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Amabile & Pratt, 2016; 
Andrews & Farris, 1967; Deci 
& Ryan, 1980, 1985; Ryan & 
Deci, 2000; Gagne & Deci, 
2005; Oldham & Cummings, 
1996; Thompson, 1965;  

Challenging work • Some degree of pressure 
and complexity of the 
problem facilitates 
creativity 

Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Amabile & Pratt, 2016; Auger 
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• Complexity of the job & Woodman, 2016; Oldham & 
Cummings, 1996; Deci & 
Ryan, 1980, 1985; Ryan & 
Deci, 2000 

Resources • Adequate material support 
(facilities, equipment, 
funding, etc.) 

• Adequate time to explore 
alternative possibilities. 

Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Amabile & Pratt, 2016; 
Cromwell, et al., 2018 

Organizational 
impediments  

• Rigid formal management 
structure 

• Excessive control 
decreases intrinsic 
motivation necessary for 
creativity. 

Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Amabile & Pratt, 2016; 
Bloomberg, et al., 2017; Burns 
& Stalker, 1961; Cromwell, et 
al., 2018; Dougherty & Hardy, 
1996; Ekvall, 1996; Pelz & 
Andrews, 1969;  

 

 Organizational encouragement to innovate is the same as Amabile’s (1983, 1988, 

1996) organizational motivation and generally refers to the climate and degree to which 

the organizational structures, processes, values, norms and practices support innovation 

and creativity.  Resources are an aspect of organizational culture/climate, in that they are 

what is provided to support creativity and innovation (funds, time, materials, etc.).  

However, each of these organizational-level components touches upon a common theme, 

that is the management philosophies that underlie the organizational structures, processes 

and practices, what Amabile (1983, 1988, 1996) labels as organizational impediments.   

 In regard to organizational climate and support for creativity and exploratory 

innovation, early research points to the importance of management philosophies that 

support variation and adaptation rather than efficiency and control.  For example, Burns 

and Stalker’s (1961) seminal work found innovation and creativity require an organic 

organizational structure represented by decentralized management, communication and 
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decision-making apparatuses, as well as dynamic workflows.  Pelz & Andrews (1967), in 

their early study of R&D scientists and engineers, found organizational environments that 

relied on structures and management practices and encouraged autonomy, open 

communication, diversity and collaboration were better able to facilitate individual 

creativity and organizational innovation.  Similarly, Kanter’s (1983, 1988) research 

suggests innovation is most likely to happen when organizational mechanisms such as 

flexibility, diversity, open boundaries, connectedness and collaboration are present.  

Although Kanter’s (1983, 1988) work focused primarily on innovation, it speaks to the 

importance of management and resources and creativity.  Specifically, she asserts the 

greatest impediment to innovation is the lack of organizational support for people to take 

initiative to be creative and solve problems.   

 More recent studies of organizational climate and creativity also support the idea 

that organizations that support a climate of experimentation, open communication and 

risk-taking are more likely to promote creativity and creative action (Hunter et al., 2007).  

For example, research has shown that highly bureaucratic organizations are not 

conducive to creativity and that in fact, creativity is undermined (Amabile & 

Gryskiewicz, 1987; Caldwell, 1992; Ekvall, 1996; Dougherty & Hardy, 1996).  Ekvall 

(1996) not only found that highly centralized and formal structures restrict creativity and 

innovation, but goes on to conclude, “that organizational climate is in the hands of the 

manager” (p. 122). 

 Research has shown that management or supervisory practices are also an 

important factor that can facilitate or hinder creativity (Amabile & Gryskiewicz, 1987; 

Andrews & Farris, 1967; Andriopoulos & Lewis, 2009; Kimberly et al., 1981; Oldham & 
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Cummings, 1996; Tierney et Al., 1999).  For example, Andrews & Farris’s (1967) study 

of NASA scientists found that supervisory practices that encouraged goal setting and 

provide supportive feedback were associated with employee innovation and creativity.  

Amabile & Gryskiewicz (1987) study creativity in the R&D laboratory of a large 

chemical company, found management techniques such as non-controlling supervision, 

supportive encouragement, informational feedback, fair and constructive performance 

evaluation and goal setting were associated with high intrinsic motivation and creativity.  

Similarly, Oldham & Cummings (1996) found contextual conditions such as supportive 

and non-controlling supervisor practices were determinant of creative performance 

separate of any personal characteristics.  

 Locke & Latham (1990) showed that goal setting is a very effective practice to 

motivate employees and enhance their performance.  Goal setting, as a management 

practice, has also been linked to creativity and creative action (Amabile & Gryskiewicz, 

1987; Bailyn, 1985; Shalley, 1991, 1995).  For example, Shalley’s (1991, 1995) research 

found creativity goals seem to focus on an individual’s attention and effort on solving a 

challenging problem, which led to higher creativity.  Whereas when creativity goals are 

not established, the individual’s focus shifts to proficiency that undermined creativity.   

  Performance evaluation is another management practice that can influence 

intrinsic motivation and creativity (Amabile & Gryskiewicz, 1987; Shalley, 1991, 1995; 

Shalley & Perry-Smith, 2001; Zhou, 1998; 2003).  Amabile et al. (1990) found lower 

intrinsic motivation in individuals who expected to be evaluated on their performance.  

Shalley’s (1991) study of the effect of an expected evaluation did not find any difference 

in intrinsic motivation.  However, Shally & Perry-Smith (2001) found that the type of 
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evaluation and the manner in which it is conducted matters.  Informational evaluations 

that provide feedback to enhance professional development were associated with a higher 

level of intrinsic motivation and creativity as compared to controlling evaluations that 

focus on performance.  Similarly, Zhou (1998, 2003) found evaluations that provide 

information that is supportive, constructive and focused on their professional 

development resulted in higher levels of creativity. 

 Managing resources such as time, materials, or people are an important factor for 

promoting creativity (Amabile & Pratt, 2016; Cromwell, et al., 2018; Rosso, 2014).  

Specific to the model of creativity, Amabile & Gryskiewicz (1987), Amabile & Pratt 

(2016) found creativity was dependent upon sufficient time for scientists to produce 

novel work, adequate funds dedicated to the work and technical expertise.  Of these 

resources, time to think and explore were the most important to creativity (Amabile & 

Pratt, 2016).  In addition, Katz & Allen’s (1988) study of R&D engineers showed 

uninterrupted time was most important to their creativity and creative action.   

Process Management 

 For purposes of this study, process management is a general term used to describe 

a category of management philosophies and practices as a system of control—aimed at 

efficiency, standardization, formalization, variation reduction and refinement. Lean 

Production (Lean), Six Sigma, Total Quality Management (TQM) and Lean Six Sigma 

are common process management methods.  All of these process management techniques 

are closely associated with each other.  For example, TQM is the basis of Lean and Six 

Sigma (Dahlgaard & Dahlgaard-Park, 2006) and Naslund (2008) goes even further and 

asserts Lean and Six Sigma are just repackaged versions of TQM. 
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 Process management methods, such as Lean, originated in the Japanese auto 

manufacturing industry and popularized by Womack et al.’s (1990) account of its 

superiority over the traditional Western manufacturing techniques.  The key principle of 

process management is achieving improvements in the most efficient and economical 

ways (Lebow, 1999; Liker, 1997; Oliver & Hunter, 1998; Womack et al., 1990).  Process 

management techniques such as TQM, Lean, Six Sigma and Lean are all process 

improvement methods, whereby the key is to improve performance by reducing 

variability and waste in the production process (Bhasin & Burcher, 2006; Dahlgaard & 

Dahlgaard-Park, 2006; Naslund, 2008).  Process management methods eventually moved 

from manufacturing production to being developed into a holistic management 

philosophy covering all processes in organizations across all industries (Dahlgaard & 

Dahlgaard-Park, 2006).   

 When process management methods continue to be advanced within 

organizations and based on evidence, they bring important benefits such as increased 

performance and competitiveness (Bhasin & Burcher, 2006; Liker, 1997; Naslund, 2008).  

Specific benefits include productivity gains (Ferch, 1998; Sheridan, 2000), shortened lead 

times (Lathin, 2001; Nystuen, 2002) and reduction of waste and costs (Ferch, 1998).  

Spekle, et al. (2017) found managers could incentivize and encourage creativity through 

management controls that support perceptions of empowerment.   

 However, some question the advantages of process management methods, 

especially in non-manufacturing settings.  Many argue that process management methods 

often overlook the human aspect of the organization (Chung, 1996; Lathin & Mitchell, 

2001; Needy et al., 2002; Siekman, 2000).  Phillips (2002) contends human skills such as 
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communication; teamwork, problem solving and the like are overshadowed by routine 

and strict process.  Williams et al. (1992) find that process management methods such as 

Lean are de-humanizing and exploitative that dampens motivation and empowerment 

(Hines et al., 2004).  Another common criticism is the inability of these methods to cope 

with variability (Hines et al., 2004).   

 In recent years, studies of process management in the early discovery phases of 

the R&D pipeline of the biopharma and bio-pharma industry have been conducted 

(Carleysmith et al., 2009; Johnstone et al., 2011; Reinertsen & Shaeffer, 2005; Sewing, 

2008; Sewing et al., 2008).  Some argue these methods that focus on efficiency, reduction 

of waste and standardization come at the price of creativity and innovation (Amabile, 

1983, 1988, 1998; Cuatrecasas, 2006; Knutsen, 2011).  Others say these methods can 

facilitate creativity and innovation as well as improve operational efficiencies and 

performance (Petrillo 2007; Sewing, 2008; Sewing et al., 2008; Weller, 2006).   

 However, the same proponents of these methods caution that if not implemented 

properly, process management can discourage creativity and innovation (Carleysmith et 

al., 2009; Johnston, et al., 2011; Sewing, 2008; Sewing et al., 2008). For example, 

Johnstone et al. (2011) conclude, “the fate of innovation under a continuous improvement 

drive (or vice a versa) depends on the choices that are made and the climate that is 

created during the deployment journey” (p. 54).  Similarly, Sewing (2008), among others, 

suggests process management methods logics need to be combined with scientific 

discovery to avoid the separation of creativity and process (Johnstone et al., 2011; Kim, 

2014).  Knutsen (2011) strongly asserts that biopharma’s fixation on process is the reason 

for the lack of R&D productivity, because it overshadows the industry’s most important 
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asset—scientists.  He maintains that a people-centered approach--one that provides a 

motivating work environment that values scientist’s freedom and autonomy--is a far 

better competitive advantage than a process-centered approach.   

Process Management Methods and Creativity 

 Unfortunately, there is very little research one can rely on to provide a clear 

understanding of how process management influences creativity in general or in specific 

R&D settings.  Of the limited research, the findings are mixed with some supporting the 

idea that process management can benefit creativity and innovation (Ekvall, 2000; Ohly 

et al., 2006) while others find it is damaging (Lewis, 2000; Parker, 2003).  

 Ekvall (2000) conducted a survey study exploring the relationship between 

process management methods (e.g., Lean, TQM, ISO-9000, etc.) and the ability to be 

creative.  Working under the premise that process management methods (i.e., Lean, 

TQM, ISO-9000) are contrary to generally accepted models of creative problem solving 

(Ekvall, 1993) approximately 500 Swedish engineers were surveyed about the influence 

these methods have on their ability to be creative.  The results showed a majority of 

engineers reported that their ability to be creative was “mainly positively affected” by 

these methods (Lean, TQM, ISO-9000).  However, Ekvall (2000) notes differences in 

reporting between R&D and production engineers, with R&D engineers reporting more 

negative effects of process management methods on their ability to be creative as 

compared to production engineers.  Ekvall (2000) reasons that R&D engineers report a 

more negative experience because process management methods restrict variation and 

freedom, which are important to their creativity demanding work.  Overall, the findings 

suggest engineers see process management as positive influence on their creative ability, 
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but the findings also highlight the need to study why and how these different professional 

groups experience process management methods—either as a facilitator or barrier to 

creativity (Ekvall, 2000). 

 Routinization is a central characteristic of process management methods that is 

believed to hinder creativity.  Ohly et al. (2006) take the contrary position and argue 

routinization can be beneficial and even enhance creativity by freeing up cognitive 

resources.  A study of employees from a German high-tech organization was conducted 

to explore the relationship between creativity and innovation and routinization and work 

characteristics (i.e., job control, job complexity, supervisor support and time pressure).  

The sample included employees in different roles including R&D, production, sales and 

marketing.  Findings showed routinization was positively associated with creativity and 

innovation— the variance explained was small (2%) but statistically significant.  Job 

characteristics were also positively associated and most predictive of creativity and 

innovation.  Job control was most predictive of creativity while job complexity was most 

predictive of innovation.  Overall, these findings seem to suggest routinization can be 

beneficial to creativity. 

 Lewis’ (2000) study also study the influence of process management methods on 

creativity and innovation but found these methods to be a barrier rather than a benefit.  

An in-depth case study of three manufacturing organizations explored the relationship 

between newly implemented process management methods (e.g., Lean) and 

innovativeness (creativity).  The study showed that the Lean method increased 

standardization and workflow processes, which in turn negatively impacted 

experimentation and risk-taking that minimized innovativeness.  Lewis (2000) maintains 
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that process management places a sustained and restrictive effect on innovativeness over 

time.   

 Similarly, Parker’s (2003) three-year survey study of the relationship between a 

newly implemented process management method (Lean) and employee outcomes at a 

vehicle manufacturing company showed the negative effects of this management method.  

The study sample included approximately 400 employees across different job roles.  

Overall, the findings show that the Lean method had a negative association with various 

employee outcomes such as commitment, motivation, autonomy and performance.  The 

increase in formalization and standardization as a result of the Lean method was 

associated with reduced job autonomy and freedom to make decisions, leading to lower 

motivation and job commitment. Parker (2003) did not explicitly link employee outcomes 

to creativity.  The findings seem to imply process management may hinder creativity, 

since job autonomy, commitment and motivation are important antecedents to creativity 

(Amabile, 1983, 1988, 1997, 1996, 1988; Amabile & Gryskiewicz, 1987; Deci & Ryan, 

1980, 1985; Dewett, 2007; Oldham & Cummings, 1996; Ryan & Deci, 2000).   

Process Management Methods and Creativity in Early Drug Discovery 

 Carleysmith et al. (2009) state there is no agreement in the literature, or in the 

industry for that matter, on whether process management methods such as Lean Sigma 

support or stifle creativity and innovation.  But, as Carleysmith et al. (2009) and others 

(Johnstone et al., 2010; Reinertsen & Shaeffer, 2005; Sewing, 2008; Sewing et al., 2008; 

Ullman & Boutellier, 2008) illustrate, the trend to apply process management methods to 

bio-pharma drug discovery and research continues.  The research examining the effects 

of using process management methods in bio-pharma drug discovery and research is 
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limited and the findings are mixed. It is also important to note that most of the literature 

is concerned with organizational innovation and performance; creativity is implied but 

not directly studied. 

 Omta et al. (1997) identify a key challenge in managing drug discovery is to 

create conditions that support goals of performance while at the same time promote 

motivation and job satisfaction among scientists.  Based on this premise, Omta et al. 

(1997) examined the relationship between management control in the context of 

biomedical research and pharmaceutical innovation across three types of organizations 

(universities, health institutes and private R&D laboratories).  Management control 

included system (control over personnel and resources), planning (strategic planning and 

communication) and external (outside communication and networking) controls.  The 

survey study was based on 71 research laboratories, health institutes and private 

laboratories in the Netherlands and Europe (222 respondents and 47 in-depth interviews).  

The main proposition is that all the management control variables will be significantly 

and positively related to better performance and effectiveness.  The results showed that 

better performance and effectiveness were associated with management controls across 

all types of organizations.  In addition, personnel controls, which are aimed at enhancing 

motivation in the work environment, were found to be most important and predictive of 

high effectiveness. However, there was no difference in effectiveness between 

researchers who worked under highly structured versus more flexible process controls 

(management).   

  In a similar study, Cardinal (2001) examined the impact of organizational controls 

on the research and development activities of R&D professionals. The study used 
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archival and survey data from 57 pharmaceutical firms.  Organizational control was 

divided into three variables: input (exposure to scientific diversity and ideas); behavior 

(level of centralization, formalization and rules); and output (performance goals, 

benchmarks).  Innovation was separated into two variables: incremental (enhancement of 

existing drug) and radical (new drug discovery).  Cardinal (2001) surmised organizational 

controls would have differential effects depending on the type of innovation--specifically, 

behavior and output controls would facilitate incremental innovation while hampering 

radical innovation.  Interestingly, all three types of control (input, behavior and output) 

were found to be important to radical innovation.  This suggests there is no need to 

manage incremental and radical innovation differently.  Instead, radical innovation may 

benefit under stronger management controls.   

 Various lean manufacturing strategies have been applied to the drug discovery 

process as a means to optimize innovation such as parallel array synthesis—whereby 

large numbers of compounds can be identified in a single process.  Weller et al. (2006) 

conducted a case study of a bio-pharmaceutical firm’s application of lean concepts to the 

drug discovery process to improve efficiency, cycle times and overall effectiveness of 

compound identification (array synthesis).  The use of lean manufacturing principles in 

the drug discovery process reduced waste and library synthesis cycle times.  Overall, the 

parallel array synthesis process seemed to improve the overall effectiveness and 

efficiency of the drug discovery process.  Although, these process management methods 

seem to improve organizational system performance, this study did not examine the 

impact it may have on human input or creativity.   
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 Terziovski et al. (2006), much like Weller et al. (2006), support the notion that 

process management methods are critical to successful biopharma R&D innovation and 

biomedical research.  The study was based on interviews with individuals from 35 

organizations related to the biopharma and biomedical industry in Victoria, Australia as 

well as action research workshops.  Generally, the authors contend process management 

methods that emphasize high-performance work practices and promote collaboration are 

the key to increased competiveness and performance.  Like Weller et al. (2006), this 

study did not explore how these management practices influence individual creativity or 

human aspect of the drug discovery process. 

 Changes in biopharma have put pressure and focus on efficiency gains in the drug 

discovery process—namely shortening development times (Elmquist & Segrestin, 2007).  

Various process management methods have been applied to the early drug discovery 

phases, what Elmquist & Segrestin (2007) call “front end” (FE) activities.  But again, 

questions arise regarding whether process management methods that focus on efficiency 

can also foster innovation.  Elmquist and Segrestin (2007) conducted an exploratory 

study of a European bio-pharmaceutical company to examine the usefulness of a 

particular process and screening techniques for managing front-end drug discovery 

activities.  The results show that typical front-end management methods (i.e., stage-gate, 

scouting) are effective when there is pre-existing knowledge of concepts of therapy or 

promising candidates, but insufficient for discovery and development of novel candidates 

where there is no existing knowledge.  The authors conclude that traditional management 

logics do not support both creativity and cost-effectiveness in the early drug discovery 

phases of R&D and argue for more research into different approaches. 
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 A case study of lean drug discovery in a large global bio-pharmaceutical company 

(GPC) explored how to improve the productivity gap using process management methods 

(Ullman & Boutelllier, 2008).  Based on 70 interviews in a research department of a 

pharmaceutical firm and 40 interviews in a research lab of biopharmanology firms, the 

study shows that there are two primary activities that occur in the GPC—one is process 

and the other creative.  The authors suggest it is possible to combine process management 

methods and creativity in the R&D pipeline if the organization is structured to support 

what they call “innovation labs” and “process factories”.   

 Carelysmith et al. (2009) also studied the implementation of Lean Sigma research 

and development at Glaxo-Smith Kline.  The main purpose of their study was to 

understand whether process management methods support or hinder innovation and 

creativity in drug discovery.  Much like Elmquist and Segrestin (2007), this study found 

process management methods were beneficial to drug discovery where prior knowledge 

exist and routine operations are in place, but not necessarily for novel discovery and 

development.  Despite the challenge of using process management methods in novel 

discovery, the authors concluded these methods are overall beneficial to the R&D 

environment.  Specifically, the case study showed that process management could be 

beneficial to knowledge management and teamwork that can enhance idea generation, 

innovation and overall productivity.  However, they caution implementation of process 

management (Lean Sigma) needs to be done with the appropriate focus and consideration 

of individual scientists. 

 Thus far the literature on process management methods in early drug discovery 

R&D in bio-pharma industry is strictly concerned with its effectiveness in improving 
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productivity and performance.  Very little research examines how these methods, aimed 

at improving organizational level systems related to early drug discovery, influence 

individual scientists and their ability to be creative. It is not clear whether these gains in 

performance are merely short-term and whether they are at the expense of long-term 

decline in the human performance and contribution of creativity.   

 A case study by Randle & Rainnie (1997) of the research and development 

division of Glaxo-Wellcome tried to understand how the organization coped with the 

conflicting demands of facilitating creativity while managing the business.  The study 

found that although management methods did consider the needs of the scientists (i.e., 

freedom, space to explore) the overriding pressure of profitability and performance 

placed more importance on control rather than creativity.  The authors conclude that few 

if any process management methods can actually balance the tension between creativity 

and control.  Instead the focus is on the organizational systems and how to use process 

management methods to capture gains in productivity, effectiveness and performance. 

  To the contrary, Ullman & Boutellier (2008) found that process management 

methods such as productivity-based evaluations of scientists did not discourage 

motivation and creativity.  The study was based on interviews with 120 scientists from 50 

companies over a 3-year period.  Performance measures have become more prevalent 

with the trend of using more process management methods to improve efficiency and 

performance of bio-pharma firms.  The purpose of this study was to examine whether 

using specific performance measures to evaluate scientist’s work hampers motivation and 

creativity by limiting autonomy and self-efficacy.  Findings showed scientists were 

motivated at different levels of performance measurement (low to high).  For example, 
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individuals who had low levels of measurement and operated with high autonomy and 

flexibility were as motivated as others who operate at high level of measurement and are 

process driven.  Generally, there was no evidence to support that performance 

measurement systems inhibited motivation (and creativity) of scientists. 

Summary 

 It seems clear that more research is needed to understand what Brown and Duguid 

(2001) describe as the “a necessary tug-of-war that exists between how companies 

generate knowledge in practice versus how they implement it through process” (pg. 93).  

The perspectives and the research are still quite divided.   

 Brown and Duguid (2001) and others (Cardinal, 2001; Carleysmith et al., 2009; 

Ullman & Boutellier, 2008) believe process management methods in exploratory contexts 

are beneficial and necessary to invention and performance.  On the other hand, Amabile 

(1983, 1989, 1996), Benner and Tushman (2002), Cuatrecasas (2006), Pisano (2010) and 

Smith and Tushman (2005) to name a few, are more skeptical of process management 

methods in exploratory contexts such as early drug discovery.  Cuatrecasas is emphatic 

that process management methods that focus on “standardization and routinized behavior 

are diametrically opposed to creativity” (p. 203).   

 The research does seem to suggest process management methods do not 

necessarily harm innovation, but there is little research that examines its impact on 

creativity.  Even in studies that show process management can be beneficial to the 

innovativeness of organizations, it seems this is the case only when there is pre-existing 

knowledge and not with regard to novel discovery (Carelysmith et al., 2009; Elmquist & 

Segrestin, 2007; Ullman & Boutellier, 2008).  Within the context of novel or exploratory 
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contexts such as early drug discovery, the question whether process management 

methods discourage creativity and innovation is less clear.  Moreover, there is very little 

research that explores how organizational-level process management efforts influenced 

individual level creativity—specifically how these methods influence antecedents of 

creativity.   
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Chapter 3: Methods 

The purpose of this basic qualitative study is to explore how scientists working in 

early drug discovery R&D experience creativity and how process management methods 

(focused on control, formalization and standardization) applied to the early discovery 

phases of the R&D pipeline influence their experience of creativity.  This chapter 

presents an overview of the methodology, research procedures and analysis for this study. 

Overview of Methodology 

A basic qualitative approach was employed to better understand the human 

problem of managing creativity as part of the larger process of R&D innovation.  Many 

argue creativity is fundamental to innovation and as such, successful innovation requires 

an understanding of the human process of creativity (Amabile et al., 1983, 1988, 1996; 

Amabile & Gryskiewicz, 1987; Kanter, 1988).  The process of creativity hinges on the 

complex interactions of the individual and his or her social context across the 

organization (Amabile, 1983, 1988, 1996; Woodman et al., 1993).   

Creswell (2007) states good research requires certainty regarding ontological and 

epistemological assumptions.  In this study, these assumptions are that scientist’s 

understanding and meaning of creativity is not a certainty but instead is subjective—

constructed from the social context of participants’ lived experiences (Burrell & Morgan, 

1979; Creswell, 2007; Crotty, 1998; Guba & Lincoln, 1994).  In addition, the focus of 

this study is on scientists’ experience of creativity within the work environment and as 

such, it is assumed that these experiences are inter-subjective, arising from their 

interaction with the world.   
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The choice of a basic qualitative approach over other qualitative methods, such as 

phenomenology, was based on a number of important considerations. First, while 

experience is central to both phenomenology and a basic qualitative approach, the key 

difference is “essence.”  Phenomenology is designed to understand or uncover the 

unconscious core “essence” of a common experience (phenomenon)—it is not 

explanatory, just descriptive (Van Maanen, 2014).  In contrast, a basic qualitative 

approach is grounded on relativism, allowing the researcher to explore both the common 

and unique aspects of how individuals interpret and make meaning of their experiences.  

This study is concerned with understanding how early drug discovery scientists 

experience creativity at work, the extent to which their experiences vary (or are similar) 

and what contextual factors (such as process management methods) influence their 

experiences of creativity.   

Since the primary goal of a basic qualitative study is to “understand how people 

make sense of their lives and experiences” (Merriam, 2009, p. 23), it seems an ideal 

methodology to understand how scientists’ experience creativity within the context of 

their work environment.  In addition, a basic qualitative approach allowed the researcher 

to compare and contrast the scientists’ experience of creativity to better understand how 

their context (i.e., management practices among other work environment factors) 

influence and shape their experience.   

Research Procedures 

Site 

 The in-depth interviews for this study were conducted primarily via telephone 

calls with participants, who were at home or in their offices at work while the researcher 
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was at home or in a conference room at her workplace.  One interview was conducted in-

person in the participant’s office at his or her workplace because of his preference.   

Population and Sample 

 The population of this study included early drug discovery scientists who work 

within the private sector for a biotech, biopharmaceutical, or pharmaceutical company in 

the US.  

 This study used a purposeful sampling strategy in order to target and select a 

study sample based on specific criteria such as industry, type of scientist and type of 

organization.  Originally, study participants were going to be identified through various 

professional and scientific association membership pools based on pre-selection survey 

data such as the Biotechnology Industry Organization (BIO) and American Association 

of Pharmaceutical Scientists (AAPS).  However, due to policies regarding membership 

information and communication, the researcher did not have the ability to easily reach the 

membership of key organizations and associations and, thus, access became more limited 

than anticipated.   

 Recruitment for study participants was done using both email and word of mouth.  

Study participant recruitment solicitations were sent via email to members of the 

Biopharma Research Council (BRC), specific working groups of AAPS, Biotechnology 

Meet-up DC/MD/VA and LinkedIn, reaching approximately 10,000 scientists (See 

Appendix A).  The recruitment solicitations sent electronically to the above-mentioned 

organization and association memberships referred potential participants to a webpage 

(www.innovosight.com/current-research) that provided detailed information about the 

study, what would be involved as a study participant and a submission form to participate 
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(See Appendix A).  In addition to email, word of mouth was used to contact and recruit 

potential participants through personal and professional network contacts.  It should be 

noted that the recruitment and sample selection was conducted over an extended five-

month period due to challenges of limited access to the study population and participant 

response.   

 The primary challenge was the time involved in participating in the study, most 

scientists did not have the time to participate because of the high pressure and time-

sensitive nature of their work.  As a result, the study sample was self-selected rather than 

from a process based on selection criteria.  A total of 10 scientists agreed to participate in 

the study.   

 Despite being self-selected, the study sample reflects a range of variation on key 

characteristics (e.g., career experience, seniority, type of organization, sex) that is ideal 

for exploring how scientists’ experiences of creativity differ across various dimensions 

(Maxwell, 2005; Merriam, 2009; Patton, 2015).    

Data Collection 

This study was based on in-depth, semi-structured interviews with each 

participant.  The interviews were intended to be conversational and open in order to 

establish a rapport and provide a space for the scientists to make meaning of their 

experience (Seidman, 2006).  This particular format allowed the scientists to lead the 

interviewer through stories and insights connecting experiences across their lives.  

An interview protocol was developed based on Amabile’s (1983, 1988) 

Componential Model of Creativity and other relevant literature (See Table 3.1).  The 

interview questions were further revised based on the review and feedback from 
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academic advisors.  The participants were asked a series of open-ended questions about 

their experiences as scientist, including: early life experience; experience being a 

scientist, what creativity means, experience of creativity as a scientist and how their work 

environments influence their experience of creativity (See Appendix B).  The data 

collection was intended to be a conversation with the study participants where they were 

able to share stories about who they are, why they became scientists, what they like about 

being a scientist, what creativity means to them and what influences their experience of 

creativity—basically gaining insight into how they make sense of their experiences 

(Kvale, 1990; Merriam, 2009; Patton, 2015). 

The data collection method for this study was based on Seidman’s (2013) model 

for in-depth phenomenological interviews.  The model focuses on four key themes: 

experience and meaning in the moment, subjective understandings of the study subject, 

lived experience and meaning in context.  A modified two-phased interview approach 

was used rather than Seidman’s (2013) recommended three-phased interview in order to 

attract study participants by reducing the burden of time.  The two-phased interviews 

obtained in-depth and detailed information related to experience, reflection and meaning.  

The first phase of the interviews addressed life history, lived experience and experience 

as a scientist.  The second phase addressed meaning and understanding of creativity, 

experience in the moment, lived experience and reflection about the experiences in the 

context of their work.   

Data Collection and Analysis Processes 
	
 Interested study participants contacted the researcher by email or through the 

web-based submission form.  After the initial contact, the researcher followed-up with 
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each participant to acknowledge his or her willingness to participate, provide more 

information about the interviews and to schedule date and time for the interview/s.  An 

informed consent (Appendix F) was sent to each participant to read and sign prior to the 

conducting of the interviews.   

The participants’ interviews lasted 30 to 60 minutes in length.  All the interviews 

were conducted over the telephone with the exception of one that was conducted in-

person and on-site at the participant’s work office.  Originally, the plan was to conduct 

the second interview within one week or two from the first interview.  However, due to 

the study participants’ limited availability and their busy schedules, the second interview 

was conducted when it was most convenient for the participant as a result the time 

between the first and second interview ranged from two to four weeks.  Having time 

between interviews is thought to be useful for participants to reflect on what they have 

shared (Seidman, 2013); however, more than a week between the first and second 

interview does put more distance between the initial experiences of the first interview.  In 

order to limit any problems with the spacing of the interviews, the researcher provided 

each study participant with a summary of the questions and responses from the first 

interview prior to the second interview (Creswell & Miller, 2000; Lincoln & Guba, 1985; 

Maxwell, 2005).  In addition, the researcher spent the first part of the second interview 

reviewing key points of discussions from the first interview, whereby the participant was 

able to provide any additional information as well as note any discrepancies in the first 

interview that need to be reconciled.   

For three of the study participants both the first and second interview was 

conducted at one-time because of their schedules and lack of availability.  A total of 18 
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interviews were conducted with 10 study participants between May and October 2015.  

As Seidman (2013) points out it is important to respect the interview structure but also 

acknowledges there may be compiling reasons for the researcher to modify as in this 

case.  Seidman (2013) has explored modifications in time spacing and combining phases 

of the interview with reasonable results.  In the end, Seidman (2013) states, “an interview 

under less than ideal conditions are better than no interview at all” (pg. 26). 

The interviews were recorded using a digital recorder and stored as a digital audio 

file. Each audio file was assigned a number and stored in a secured password protected 

computer folder.  The data were transcribed and all identifying personal or organizational 

information was removed to maintain the anonymity of the study participants.  

After each interview, the researcher wrote memos about her reflections on the 

interview experience and her understanding of the ideas and concepts shared by the 

participants.  The memos were compiled from notes taken during the interview and the 

researcher’s reflective journaling after the interview.  Rather than use memoing as a 

strategy related to grounded theory methodology (Strauss & Corbin, 1998), the researcher 

followed an approach more suited to a basic qualitative study (Birks, et al., 2008), 

whereby the act of memoing was akin to reflective journaling rather than the 

development of separate classes of memos (i.e., operational, coding, analytic, 

theoretical).  Glaser (1992) does not see a need for developing separate categories of 

memos arguing they bring no advantage to the analysis process.  The memos developed 

for this study incorporated the researcher’s reflections and ideas regarding the operational 

steps involved in conducting the study, coding and categorizing the data and exploring 

broader connections and relationships within the data (Birks et al., 2008).  The reflective 
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memos developed by the researcher were useful in clarifying her position and bias as well 

as enhance her conceptual understanding of the data.   

Lastly, member-checks were conducted.  Each study participant received a copy 

of his or her own transcribed interviews and related notes by email to ensure the accuracy 

of the data, which is important for internal validity (Maxwell, 2005; Merriam, 2009; 

Roulston, 2010).  Only one transcript was revised based on the participant’s feedback 

clarifying some details in the first interview.  The remainder of the interviews were 

reviewed and accepted without revision.  The final and approved transcribed interviews 

were saved using a pseudonym along with the researcher’s transcribed notes taken during 

the interviews.  A file was created linking the study participants’ name, number and 

pseudonym.  All study participants’ data and files were stored in a secured password 

protected computer folder.   

Data analysis  

 The data analysis was conducted based on Creswell’s (2007) spiral strategy 

whereby the researcher moves from the abstract to the concrete through a recursive and 

iterative data analysis process.  The analysis process includes four loops: 1) data 

management; 2) reading and memoing; 3) describing, classifying and interpreting; and 4) 

representing and visualizing (See the Figure below).  
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Figure 3.1: Data Collection and Analysis Process 
 
 Data management. All data and related information for this study were 

organized and saved in computer files.  The interviews were transcribed and saved as MS 

Word documents for each participant.   Interview data that was coded as part of the 

analysis process was organized in data tables using Excel spreadsheet.  Initially, the 

coded data from all the study participants’ interviews was organized by interview 

question and later by ordered themes.  Graphic software such as MS PowerPoint was 

used to visually represent categories of themes and any underlying patterns.  The data 

management process is depicted in the figure below. 

 Reading and memoing. The analysis phase began with extensive reading of the 

interview transcripts.  The researcher read each of the transcripts multiple times.  The 

first round of reading was done to gain a general familiarity and understanding of the 

content of the data.  In the subsequent rounds of reading, the researcher began to identify 
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and highlight words, phrases and excerpts associated with the study’s conceptual model 

of creativity (Amabile, 1983, 1988).  The researcher took extensive notes in both margins 

of the transcript and in a separate document.  These notes were compiled into a memo 

describing the steps involved in this initial process along with the reflections about the 

researcher’s general understanding about key concepts and patterns within data 

(Creswell, 2007).  In addition, valuable analytical insight was important in later stages of 

the analysis as a result of this iterative process of reading the interview transcripts and 

memoing (Maxwell, 2005).   

 Describing, classifying and interpreting. Qualitative data analysis 

fundamentally rests on describing ideas and concepts, developing categories of concepts 

based on their properties and understanding conceptual linkages and patterns related to 

the study framework and research literature (Creswell, 2007; Maxwell, 2005; Wolcott, 

1994).  The researcher followed an approach similar to what Patton describes (2015) as a 

progressive process open, in vivo and constructed coding.  It is from this iterative cycle 

of coding that the researcher identified important ideas and topics that were later 

categorized into conceptual themes and analyzed to better understand the meaning of the 

data.   

 First-cycle coding.  Initially, the researcher used structural and descriptive coding 

to organize and label content by the study participant, question number and 

corresponding topic.  For example, the entire content of the study participant’s response 

to a question was coded with the question number and general conceptual categories (See 

the table below).   
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Table 3.1 

Structural Codes by Question and Topics 

Question Topics Code 

1-4; 7-8; 10 

Educational Background 
Why they became a scientist 
Years in the industry 
Professional history 

Background and Early 
Influence 

5-6 How they feel about their work as 
a scientist; Is it what they expected Drivers and Barriers  

11-12 
Description of the work 
environment; organization as a 
whole 

Work Environment 

13-15 What innovation means and how it 
relates to your work Innovation 

16-19 What creativity means; role of 
creativity at work; creative process Creativity 

20-22 How work environment influences 
creativity Work Environment/Creativity 

 

 Once the researcher completed organizing the content within these broad 

categories, she proceeded to code the data using Maxwell’s (2005) suggested approach of 

open coding to create organizational and substantive types of categories.  Most of the 

categories created were ‘etic’—derived from prior theories but some are ‘emic’—created 

by the researcher based on the data (Maxwell, 2005).  For example, the organizational 

categories reflected in Table 3.1 are based on Amabile’s (1983, 1988) Componential 

Model of Creativity—the conceptual framework for this study.  However, other 

categories were created to reflect concepts that emerged from the data (i.e., dynamics of 

creativity).  The more descriptive and detailed substantive categories were developed 

using In Vivo coding, whereby the participant’s own words are used to define the various 

conceptual categories.  A series of MS Excel spreadsheets were created for each question 

and corresponding conceptual theme.  The first column of the spreadsheet included the 
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participant’s study number, the second were specific excerpts and quotes from the 

transcript and the third included codes created from the participant’s own words and 

related to the study framework.  Data from all the interview transcripts for all study 

participants was organized and coded using this initial process.  

 Another important aspect of the first cycle coding was the initial development of 

the participant profiles.  These profiles summarize the participants’ early background and 

influences including what motivates them generally and in his or her work as a scientist. 

 Second-cycle coding.  Once the first-cycle coding was completed, the researcher 

engaged in multiple iterations of analyzing, reorganizing and coding of the data.  The 

researcher dispensed with the protocol questions and reorganized the data around the 

study’s conceptual framework.  The iteration of substantive coding focused on 

developing theoretical categories derived from the framework related to individual level 

creativity within the context of an organizational work environment.  A spreadsheet 

labeled ‘Codes and Themes’ was created to organize all the interview data, codes and 

themes for participants organized by category.  Figure 3.2 displays a sample portion of 

the spreadsheet: 

Participant Quote Codes Theme Second 
Order 
Theme 

Third Order Theme 

Dina I feel excited for 
doing it. I like the 
results and the how 
important it is do it 
to the society. 

Excited; 
important; 
make a 
difference 

Motivation Driver Meaningful and 
Purposeful 

Frank I'm having a great 
time and really 
enjoy it and think 
it's very important 
for doing 
transformative work 
going forward 

Great time; 
enjoy; very 
important; 
transformative 

Motivation Driver  Meaningful and 
Purposeful 

 
Figure 3.2: Sample of Codes and Themes Spreadsheet 
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 After the coding was complete, the researcher developed summaries of the 

findings and general understanding of their meaning.  The summaries helped the 

researcher gain a broader view of the data including various conceptual themes and 

connections.  The researcher met with her study chair to review and discuss the analysis 

process, coding and preliminary findings.   

 Before continuing with additional iterations of substantive coding and theme 

development, the researcher conducted a peer debriefing (or “code-checking”) to ensure 

data accuracy and creditability.  The researcher enlisted a total of five colleagues, two 

who were doctoral students and three professionals within the industry to clarify 

codes/themes and identify any potential discrepancies.  Each colleague was provided a 

sample of quotes (codes) from the interview data and asked to match theme/s that best 

capture the essence of the quotes.  The peer debriefing helped the researcher identify 

specific areas in the data that needed additional attention and clarification.  In addition, 

the overall consistency of quote/theme matches provided the researcher a certain sense of 

confidence about the reliability and accuracy of the process.   

 Based on the information discussed in various meetings and results of the peer 

debriefing, the researcher continued with additional iterations of focused coding and 

categorizing conceptual themes.  After multiple iterations, what began to emerge was a 

structure and pattern of the data that was different from the study’s conceptual 

framework.  Specifically, what emerged over the course of the analysis was a three-level 

structure—individual, group, organization, rather than two levels—individual and 

organization.  The researcher continued to rely and incorporate much of Amabile’s (1983, 
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1988) model of creativity, but the researcher also developed additional themes based on 

the literature and what emerged from the data (See Chapter 5).  

 Representing and visualizing: This phase of the analytical process was very 

important and useful to the researcher’s conceptualization and understanding of the data.  

The researcher developed a number of conceptual maps as part of each iteration of data 

coding and theme development.  The diagrams provided a different perspective of the 

data that allowed the researcher to better conceptualize and understand the patterns and 

connections among the various themes.  The diagram below shows an example of a 

conceptual map developed earlier in the analytical process and one developed at the end 

stage.  

 

	 

 

 

 

 
 
Figure 3.3: Sample Conceptual Maps 
   
In addition, findings were presented using tables and figures to summarize the themes 

and respective sub-themes.  Figures were also developed to illustrate the specific 

dynamics and interactions between and among the themes that shape creativity.   

Early stage conceptual map 
Later stage conceptual map 
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Trustworthiness  
	
 Generally, trustworthiness is a measure of confidence in the truthfulness of the 

data which is essential to all inquiry.  The criterion for establishing trustworthiness has its 

origins in positivistic ontological and epistemological assumptions that many argue are 

not appropriate for qualitative research (Lincoln & Guba, 1985; Roulston, 2010).  Rather 

than rely on tests and measures of validity and reliability, qualitative research relies on 

application of and adherence to established methodological strategies to enhance 

creditability, transferability, dependability and confirmability (Lincoln & Guba, 1985) 

(see the table below).   

Table 3.2  

Comparison of Trustworthiness Criteria  

 
Construct Quantitative Qualitative 
Truth value Internal Validity Credibility 
Applicability  External Validity Transferability 
Consistency Reliability  Dependability  
Neutrality Objectivity Confirmability 

 

The researcher used a number of strategies to ensure the credibility of the findings and 

the quality of the process.  

 Credibility is key to establishing trustworthiness, because without credibility none 

of the other criteria can be met.  Credibility refers to the overall truthfulness or 

believability of the study’s findings (Lincoln & Guba, 1985).  The researcher used a 

number of strategies to ensure a high level of credibility including in-depth engagement, 

member-checks, peer debriefing and triangulation.   

 Prolonged engagement with study participants is often described in the literature 

as a means to better understand context of the study, reduce bias and elicit meaningful 
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responses (Creswell & Miller, 2000; Lincoln & Guba, 1985; Merriam, 1995).  Granted 

the interviews conducted for this study were not on par with the researcher being 

immersed in the participant’s world, but it did provide similar benefits to ensure 

credibility, namely building trust.  The study protocol and the structure of the interviews 

provided multiple occasions for the researcher and study participant to engage in lengthy 

conversations about their experiences.  The researcher built a rapport by sharing with the 

participants her background, the inspiration for the study, the purpose and its importance.  

In addition, the study protocol included questions that were designed to be easy to talk 

about and share one’s background, history, interests, etc.  This format allowed for a more 

open discussion that put the participants at ease to share honestly and freely about their 

personal stories and experiences.    

 Member checks are one of the most important ways for establishing credibility 

(Lincoln & Guba, 1985).  The researcher sent each study participant a copy of his or her 

transcribed interview and was asked to review for clarity and accuracy.  All the study 

participants, with one exception, found the data to be an accurate reflection and account 

of the interview.  One participant provided feedback clarifying a number of statements in 

the transcript that the researcher addressed and revised.  In addition, the participants were 

sent a document of developed themes and selected corresponding quotes to review for 

appropriateness, clarity and accuracy.  Lastly, peer debriefing was conducted to identify 

any issues or bias on the part of the researcher (Crotty, 2007).  Samples of quotes or 

excerpts and themes were sent to colleagues who were asked to match the quote and 

themes that best fit.   



   

	 67	

 Peer debriefings, like member checks, establish credibility from an external 

perspective, usually with persons who are familiar with research or phenomenon under 

study (Creswell & Miller, 2000).  The researcher conducted a number of peer debriefings 

at different stages of the research with different groups of peers.  The meetings provided 

important feedback about the researchers’ assumptions, analysis and findings that she 

was able to reflect on and gain a better understanding of the study and her position in it.  

 The researcher used various types of triangulation to assist in the interpretation 

and ensure the findings were well developed, comprehensive and more credible (Denzin, 

1978; Merriam, 1995).  The researcher used sources and theoretical triangulation.  This 

study interviewed early discovery scientists at different companies with varied 

backgrounds and characteristics.  The information provided by each participant was a 

separate source of data about the overall concept under study—creativity and experience 

of creativity at work.  The interview data allowed the researcher to compare and contrast 

each of the scientists’ perspectives, understanding and experience of creativity and what 

factors in the work environment influence their experiences.  The researcher also used 

other theoretical models (i.e., Campbell, 1960; Kanter, 1988; Staw, 1990; Woodman et 

al., 1993) of creativity in addition to the study’s conceptual framework (Amabile, 1983; 

1988) to better understand and interpret the study’s findings.   

 Transferability.  Transferability refers to generalizability of the findings.  This is 

difficult to demonstrate for qualitative studies whose findings are based on specific 

conditions and contexts (Merriam, 1995).  One of the most often-cited methods for 

establishing transferability in qualitative research is through rich and thick descriptions 

(Lincoln & Guba, 1985; Yin, 2013). The interviews were designed to capture in-depth 
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and rich data about the participant’s experience.  Each question had multiple probes 

designed to ask participants to provide examples or specific stories to further elucidate 

their points.  The researcher used every aspect of the interview data to develop rich and 

detailed participant profiles and comprehensive analysis that provided a basis for relating 

the experiences of these scientists to others in the industry.   

 Dependability.  Demonstrating that the study is replicable and the findings are 

consistent, are the key elements of dependability.  In the context of this specific study, an 

external audit was done using outside peers to ensure the appropriateness and reliability 

of the study methods, analysis and findings (Creswell, 1998; Lincoln & Guba, 1985; 

Merriam, 1998).  Both member checks and peer debriefings were conducted as discussed 

previously.   

 Confirmability.  Objectivity is critical to qualitative research—making sure the 

findings reflect the participant’s perspective and understanding rather than the researcher 

(Lincoln & Guba, 1985). The researcher’s subjectivity statement is an acknowledgement 

of assumptions, beliefs and biases that may shape her interpretation of the findings 

(Creswell & Miller, 2000).  In addition, an audit trail is another important way to reduce 

bias and ensure confirmability (Creswell & Miller, 2000; Lincoln & Guba, 1985; 

Roulston, 2010).  The researcher’s journal notes and memos were used to create an audit 

trail detailing the various decisions, actions and process that occurred during the course 

of the study. 

Human Participants and Ethics Precautions 
	
 When conducting research involving human participants, researchers must 

consider and incorporate certain ethical principles.  Chief among them are respect, 
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informed consent and minimal risk.  The researcher engaged in various procedures to 

ensure this study was conducted properly and with the utmost respect to the participants.   

 First, potential participants were given an invitation to participate in the study, 

which included detailed information about the study and what could be expected if 

someone agreed to participate.  Informed consent was obtained from each participant in 

the study.  The consent included information about the research procedures (purpose, 

risks, etc.) and the option to withdraw from the study at any time.  The consent also 

described in detail procedures used to reduce risk to the subject.  For example, 

background information such as name, organizational location and specific job title will 

be kept confidential while pseudonyms will be used for organization.  Data were kept 

confidential by storing materials related to the data collection and analysis (i.e., consent 

forms, pre-survey responses, audio files of the interview data and transcriptions) in a 

password-protected file.  All hard copy materials were stored in a locked file cabinet.  

Only the researcher had access to the password-protected electronic files and locked 

cabinet.   

Subjectivity Statement 

 I am poised to study creativity in biotech R&D not because I am a scientist or 

work in the biotech industry, but because science as a business creates interesting 

paradoxes that are of keen interest to me.  In particular, how to manage while at the same 

time create and innovate.   

 I am someone who believes organizational life has become stilted by an 

overreliance of management practices—what Parker (2002) brands as “managerialism.” 

Parker (2002), Locke and Spender (2011) and Ingersoll and Adams (1986), who view 
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management as an ontology fixed within society and question the value of established 

management ideas and practices, all of which have been important to my thinking.  This 

study was conceived and developed to understand how humans experience creativity in 

their work life and how management may impact it.  I chose the biotech industry and the 

early drug discovery phase because I believe it provides a unique context to explore the 

paradox between creativity and control.   

 I am also a research professional with decades of experience evaluating programs 

and organizations.  My experiences have culminated into a concern that overreliance of 

management has made leaders and managers overlook the importance of the human 

contribution to organizations and their effectiveness.   

 This study is not intended to be a judgment or declaration on the evils of 

management, although it may appear to be the case.  Instead, I came to this study as a 

curious and critical doctoral student whose central goal was to understand the human 

experience of creativity within the context of a highly managed workplace.  It is the 

researcher’s hope that the findings and conclusions of this study might offer important 

insight that can better achieve coexistence between the human endeavor and the 

necessary function of administrative control within organizations. 

Methodology Summary 

A basic qualitative approach was employed to understand the human experience 

of creativity within a highly coordinated early discovery R&D pipeline.  The central 

focus of a basic qualitative methodology “is understanding the meaning a phenomenon 

has for those involved” (Merriam, 2009, p. 22).  The study sample included 10 scientists 

who work in early discovery phases of the R&D pipeline of US biopharma organizations.  
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In-depth and semi-structured interviews were the primary source of data.  Two separate 

interviews (90 minutes in duration) were conducted with each participant, with exception 

of two participants—the interviews were conducted in one sitting.  Data were analyzed 

using a progressive process of spiral strategy (e.g., reading, notes, memos, open and 

theoretical coding).  The findings will be presented and discussed in Chapter 4. 
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Chapter 4: Findings 

Introduction 

 The purpose of this basic qualitative study was to explore how scientists working 

in early drug discovery R&D experience creativity in a highly coordinated and managed 

work environment.  The basis for understanding the scientists’ experience is through their 

own stories about their backgrounds, early influences and work as a scientist.  The data 

analysis was guided by two primary research questions:  How do scientists working in the 

early discovery phases of the R&D pipeline experience creativity; and How does a highly 

managed and coordinated work environment influence scientists’ experience of 

creativity? 

 The findings presented in this chapter are based on multiple successions and 

iterations of organizing, reviewing and coding.  Data from each participant’s interviews 

were organized in tables by interview questions and coded within each table and 

categorized around first-, second- and third-level themes.  The participant and 

organizational profiles along with the conceptual relationships among the themes are the 

bases of the findings presented in the following sections. 

Participant Demographics 

 In-depth interviews were conducted with a total of ten early discovery scientists, 

who work for either a pharmaceutical, biotech, or bio-pharmaceutical company based in 

the US (See Table 4.1).  Six of the participants are male; four are female.  All the 

participants, with one exception, have a PhD in the sciences and two participants have a 

combined MD/PhD.  Their number of years worked in the industry ranged from 2 to 37, 

with the average being 13.7 years.  Half of the participants started their careers either in 
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an academic lab or an institute prior to working in industry.  Most of the participants are 

in a senior level role in their organizations.  Three participants are both founders of their 

biotech startups and serve in leadership positions in their respective companies, while 

three others are in senior leadership (i.e., director or team lead).  Two participants are 

senior scientists for both a large pharmaceutical and a small biotech company.  Two 

participants are mid-level scientists for a large pharmaceutical and biopharmaceutical 

company.   

Table 4.1 

Participant Demographics 

Participant 
pseudonym 

Gender Years 
worked in 
the 
industry 

Years 
worked 
in 
current 
company 

Years 
worked in 
academia 
/institute 

Role Ed. 
Level 

Org. Type 

Frank  M 15  3 4  Founder/ 
Leader 

MD/ 
PhD 

Biotech 
Startup/ 
Small 

Dina  F 16 5 2  Leader PhD Large Bio-
pharma 

Juliette  F 7 7 0 Mid-level 
Scientist 

PhD Large Pharma 

George  M 37 2 2  Leader PhD Large Pharma 
James  M 2 2 0 Leader MD/ 

PhD 
Large 
Biotech  

Patrick M 3 3 10 (NIH) Founder PhD Biotech 
Startup 

Brian M 9 9 0 Senior 
Scientist 

PhD Small 
Biotech 

Carol F 5 5 6 (NIH) Senior 
Scientist 

PhD Large Pharma 

Michael  M 7 1 8  Mid-level 
Scientist 

BS Large Bio-
pharma 

Ross M 36 9 2-3  Founder/ 
Leader 

PhD Biotech 
Startup/ 
Small 

 
Organizational Characteristics  

 The scientists in this study work for a biotech, biopharmaceutical, or 

pharmaceutical company of varying size, maturity and level of hierarchy.  The biotech 
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organizations are characteristically very small (less than 20 employees), with little 

hierarchy and structure and a more open and flexible work environment.  The 

pharmaceutical organizations are large companies (10,000 plus employees) with wide 

ranging management structure and levels of hierarchy, but varying degrees of flexibility 

and rigidity in the environment.  The biopharmaceutical organizations are medium-sized 

companies (less than 1,000 employees) with clear levels of hierarchy and management 

structure and varying degrees of flexibility and control in the work environment.  In some 

cases, study participants described their work experience in the context of a previous 

organization, which is why some participants have more than one type of organization 

listed (See Table 4.2).   

Table 4.2  

Organizational Characteristics 

Participant Type of Organization Number of 

employees 

Size Category Org. Management 

Frank 

Biotech start-up <100 Small Little hierarchy/open 

Biopharmaceutical 1,000-9,999 Medium More hierarchy/rigid 

Biotech start-up <100 Small Little hierarchy/open 

Patrick Biotech start-up <100 Small Little hierarchy/open 

Brian Biotech <100 Small Less hierarchy/flexible 

Ross 

Biotech start-up <100 Small Little hierarchy/open 

Biotech start-up <100 Small Little hierarchy/open 

Biotech start-up <100 Small Little hierarchy/open 

Juliette  Pharmaceutical 100-999 Small/Medium More hierarchy/flexible 

James  Biotech 100-999 Small/Medium More hierarchy/flexible 

Dina 
Biopharmaceutical 1,000-9,999 Medium More hierarchy/rigid 

Biotech start-up <100 Small Little hierarchy/open 

Michael 
Biopharmaceutical 1,000-9,999 Medium More hierarchy/control 

Pharmaceutical >10,000 Large More hierarchy/control 

George  Pharmaceutical >10,000 Large More hierarchy/control 

Carol Pharmaceutical >10,000 Large More hierarchy/flexible 
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Scientist’s Stories 

Frank 
  Background and Early Influences. Frank is an established scientist who has 

worked in the industry for over 15 years, despite the fact that he never imagined he would 

be a scientist.  It was Frank’s willingness to be open and take risks that led him to 

become a scientist and it’s also what has guided his success as an accomplished scientist 

and entrepreneur over his career.  Frank’s interest in science almost seems happenstance; 

in his junior year in college studying English literature, he decided to take some 

developmental biology courses.  It was from this point that his interest in science 

evolved, or as he describes it, “he got bit by the science bug.”  

 Interested in both medicine and research, Frank chose to complete a combined 

M.D./Ph.D.  After residency in clinical pathology, a research fellowship in immunology 

and becoming a faculty member at a prestigious university with an NIH career award, 

Frank decided to “chuck it all” and start a biotech company.  Over the course of 11 years, 

SBS-1 was able to get three drug candidates approved, or as they say in the industry, 

from “bench to bedside.”   As a result of this success, SBS-1 was acquired by LBP, a 

large biopharmaceutical company.  Frank, along with other scientific staff, moved to the 

new company as part of the acquisition.  Shortly thereafter, Frank was hired to lead an 

emerging biotech that was spun out of another university lab.  

 Drivers.  Frank’s natural tendency to be open, explore and seek new challenges 

are important influences that have shaped his career, but they are also what drive his 

work as a scientist.  Reflecting on the work he does as a scientist, Frank simply says, “I 

absolutely love it for a bunch of different reasons.”  One fundamental reason is the 

aspirational and humanitarian nature of drug discovery work.  As Frank puts it, 
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“…knowing that your work could ultimately help with a really terrible disease makes it 

fun and purposeful.”  At a more specific level, Frank is driven by the interdisciplinary 

and collaborative nature of discovery, where  

unlike most academic sciences, which tend to be less collaborative—in industry 
you work across disciplines…you are not just thinking about ideas in a vacuum, 
you are talking to other people both inside your discipline and outside your 
discipline and doing some creative thinking about what the data means.  

 

Frank also gravitates toward challenges, not only in trying to solve hard-to-solve 

problems but also in navigating the fast-paced and competitive business environment.  

The fun part of Frank’s work is the challenge of “being a little guy in a small company 

where you need to have pretty substantial resources to generate clinical data, so you 

might have a good idea but no one will buy into it unless you have quality data.”   

Dina 
 Background and Early Influences. Dina is a senior director at an established 

biopharmaceutical company and has worked in the industry for 16 years.  Her success 

can be attributed in large part to her early passion and enthusiasm for math and science 

and her openness to pursue her interests no matter where the path may lead.  

 Dina always knew she would become a scientist.  It was her 8th grade biology 

teacher who was instrumental in cultivating her curiosity and interest in science at an 

early age.  Her teacher’s motto was “just go figure it out.”  She recalls: “It was one of the 

first courses where somebody didn’t tell you what to do…it was go and figure out what is 

the problem you want to address and how you are going to use what is available to solve 

it… I just thought that was fabulous, you could be very, very creative.”  It was this 

experience when Dina realized this is what she wanted to do, as she puts it, “this is what I 

wanted to do every day for the rest of my life; I wanted to be this free.”  
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 Common thread that tie Dina’s early experiences are her curiosity and desire to 

explore different facets of science.  Unlike most, Dina did not specialize in any one 

particular area of biology; instead she traversed biochemistry, cell biology, neuroscience 

and pharmacology.  

 Drivers.  The same natural curiosity and penchant for problem solving that 

attracted Dina to want to become a scientist are also what pushed her in her career.  The 

“go figure out” motto from her early school years seemed to be what pushed her toward 

opportunities where she thrived.  A good example is her reflection on her time at the 

start-up: “We were given a directive and had to go make it happen…that really played to 

my strength because I liked to go make things happen, especially when I wasn’t really 

told how to make them happen.”  Dina is not afraid of where an interest may take her and 

does not shy away from learning outside of her knowledge base.  It is this openness that 

inspired her to follow a career in science and continued to push her to explore various 

facets of the pipeline, right down to the practical end—the patient.   

Juliette 
Background and Early Influences.  Juliette is a chemical engineer and mid-level 

scientist whose work is primarily in clinical translational research (intersecting discovery 

and development).  Juliette has worked in the industry for seven years at the same large 

pharmaceutical company.  Interestingly, Juliette never thought she would become a 

scientist and did not even know it existed as a profession.  In fact, it is surprising to her 

because in her mind “the word scientist always relates to these out-of-this-world kind of 

people, extremely smart, but don’t have much social skills…I never thought of myself as 

one of the stereotypes of a scientist.” 
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 Juliette has a high self-awareness that has guided her choices about who she is as 

a scientist and how she works.  She understands in her profession and work environment 

that success is self-determined--what you give is what you get.  In the end, you choose 

how important a promotion and/or raise is and how much you are willing to put in to 

achieve it.  For Juliette, life balance is very important.  In addition, she has a certain 

intuition when it comes to human nature and working with others.  She is very cognizant 

of her personality and how it may or may not suit any given situation.  Juliette shows a 

certain pride and excitement in being a scientist but more so as a person who is constantly 

growing, learning and developing.  

 Drivers.  Curiosity and the natural tendency to explore and learn are what seem to 

push Juliette as a scientist.  She is energized by the social aspect of the work, the 

collaboration of working with others as well as the learning and development that goes 

along with it.  Her job as a scientist allows her to be curious and explore the science 

beyond her own specialty, as she describes it “she ends up learning sideways.”  Challenge 

is also very important to Juliette, particularly with regard to learning and career 

development.  She has stayed at the same company because she continues to be 

challenged and has opportunities to learn and grow.  In addition, Juliette’s satisfaction 

and enjoyment with her work is also tied to her relationships with her managers and 

colleagues. 

George 
 Early Influences and Background.  George has had a long and esteemed career 

over the past 37 years as an early drug discovery scientist specializing in molecular 

biology.  Most of his career was with a large pharmaceutical company that he is now 

retired from.  After retiring, George started his own company and for the past two years 
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has been consulting with academic labs involved in collaborations with industry.  It 

seems a determined interest in science as well as George’s inherent curiosity and 

openness to explore are what directed his energies leading to his success. 

  George always knew that he would become a scientist.  It was his father who 

encouraged and inspired George’s curiosity at a very young age.  His father never went to 

college but described himself as a lifelong learner and exposed George to many outside 

learning experiences.  George’s father regularly took him on trips and taught him about 

astronomy, space and geology.  As George describes: “He was always pointing out things 

he saw and encouraging me to ask questions...it eventually got to the point where I 

always wanted to know the how, what and why…that sort of curiosity just sustained me 

all the way through high school where all I ever wanted to do was to learn more science.” 

  George has had an esteemed career, while at the same time a varied one at VLP-

A over the course of 34 years.  In the first decade of his career he went from a post-

doctoral fellow, to a senior scientist, then to a group leader.  He achieved a notable 

reputation and was internationally recognized for his work with a particular specialty in 

molecular biology.  Unfortunately, VLP-A decided to shutter the natural products group 

because of poor revenue projections.  As a result, George transitioned to another group 

(human health) within the company, focusing on cell biology.  When George transitioned 

to human health he also went from a group leader back to a bench scientist.  Over the 

next 10 years, he built his reputation in a new area and once again worked up to being a 

group leader.  In the last part of his career at VLP-A, George decided to follow yet 

another new path in his career, crossing over to the management track.   
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  George now describes himself as a semi-retired scientist.  He has his own 

company that provides consulting services to academic labs and institutes who are trying 

to develop novel therapies.  Essentially, he provides the industry perspective and 

expertise on how to move projects forward and get them through the pipeline.  

 Drivers.  A common thread that runs through George’s career and passion for 

being a scientist is a love of learning and being challenged.  Over the course of his career, 

George has gone from high visibility and international recognition for his scientific work 

to “being back at square one” when his program area was shuttered due to competitive 

and financial pressures.  Despite having to re-invent himself, George found it to be 

“…probably one of the great fun times I had at VLP-A because I had a really close 

connection to try and solve human disease problems and a lot of freedom to figure out 

how to do it.”  George had to reinvent himself more than once due to re-organization and 

elimination of program areas over the years.  It is the opportunity to learn and the 

challenge that seems to matter most.  George describes what is most enjoyable is 

“…having a challenge that you are interested in and want to do and having the freedom to 

find your own path.” 

James 
 Early Influences and Background.  James always knew he would have a career 

in science.  Having grown up in a medical family, with his father a radiologist and his 

mother a nurse, James was exposed to a lot of science and medicine throughout his 

formative years.  James completed an MD/PhD graduate program and did his residency at 

a large metropolitan hospital in a large metropolitan area that has a strong reputation in 

research.  He completed his residency and went on to become a physician scientist at the 

same hospital where he headed up a clinical practice in transplant patients and a research 
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lab within the Cardiovascular Research Center.  James never imagined he would work in 

the biotech industry, but after a 16-year career as a physician he took a position as 

Medical Director at SMBT-A, a mid-sized biotech company.  This position supported his 

desire to function both as physician and researcher, but more importantly, it gave him the 

opportunity to do groundbreaking discovery work. 

 Drivers.  When asked about how he feels about his work, James simply stated: 

“I’m having a great time and really enjoy it and think it’s very important for doing 

transformative work going forward.”  For James, having “the opportunity to really focus 

on science and innovation is really what makes my day.”  The notion of helping people 

feel better and live longer underscore much of why James became a physician and early 

discovery scientist.  The aspirational aspects of his work seem to be most important; 

literally doing something that has not been done before, meeting an unmet need and 

essentially, saving lives, in his words, is “an amazing challenge.” 

Patrick 
 Early Influences and Background. As early as elementary school, fascinated by 

a book about bugs and insects, Patrick knew he wanted to be a scientist.  It was that book 

about insects that captured his imagination and curiosity, the idea that within a very small 

insect are these incredibly complicated and complex systems of energy and movement.  It 

was this early interest that inspired Patrick to want to learn more about biology.   

 After completing his PhD in Biology, Patrick had an opportunity to work with one 

of his previous professors at a large public institutional lab, where he began to learn about 

vaccines.  Over the next 10 years, he worked with some of the most renowned scientists 

in the field and became an accomplished scientist in his own right.  Patrick eventually 

developed an exciting idea about a new vaccine technology that led to his own company, 
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SBS-B.  Patrick decided to go the route of a small biotech start-up rather than an 

acquisition of a large pharmaceutical because he felt the small start-up would “allow 

more freedom to do what I wanted to do” as opposed to “a larger company probably 

wouldn’t have the flexibility and opportunity to be involved from beginning to the end.”  

Over the past three years, Patrick, along with his two-cofounders and a small research 

staff, have been focused on vaccines and developing new breakthrough vaccine 

technologies.  

 Drivers.  Patrick often describes what it means to be a scientist in poetic terms, 

blending beauty and science.  Consider his response when asked what attracted him to 

become a scientist: “The beauty of science is, even the individual can be creative, 

because of the contributions through science…that is attractive to me.”  He sees science, 

creativity and innovation linked and a core part of the human experience: “People want to 

spend their life creating something innovative…that’s nature…human nature.”  It is the 

common thread of curiosity, love of science, having the freedom to do science and the 

satisfaction of doing something good that drive Patrick’s enjoyment of his work as a 

scientist.   

Brian 
 Early Influences and Background.  Brian began his career at a small biotech 

start-up and has continued with the same company for the past 10 years.  Brian, like 

many of the other participants in this study, always knew he would pursue a career in 

science.  He describes being influenced by his older brother, grandparents and growing 

up during the heyday of space exploration, NASA and Apollo missions, as a young child.  

His grandparents were avid about education and science, encouraging Brian to explore 
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his curiosity, while his older brother introduced him to chemistry and other types of 

science projects.  This early encouragement is what got him engaged in science.  

 Brian decided to join the start-up because it offered him the opportunity to do 

interesting work that he was not able to do as a post-graduate fellow: “they were doing 

work that reminded me of why I wanted do pharmacology.”    

 Drivers.  For Brian, it is the challenge that is most important and drives his 

decisions about opportunities.  He decided to accept a new job at a small biotech start-up 

and move his family across country because it was a great opportunity to “do challenging 

and interesting work…something I never did before.”  Brian describes his first six 

months at SBS-C with a sense of enjoyment and excitement: “there was a lot to 

learn…my learning curve for the first six months was pretty steep, that was really part of 

the excitement, having a chance to engage in something and be serious about it.”  Beyond 

the challenge, what drives Brian is doing the science, exploring possibilities and 

collaborating.  As he puts it, “the best part is when you get to do the research and you 

actually find something new…and you get to talk around about those results and about 

the potential directions that you can go with other scientists.”   

Carol 
 Early Influences and Background.  Carol was always interested in science and 

became a scientist because, as she describes it, ”really because I fell into that career 

path.” Carol went to college with the intention of becoming a doctor; specifically she 

really wanted to be a pediatrician.  Working in the lab, Carol found it much easier to be 

creative and have fun; it was a good fit.  She decided to explore this interest, doing 

research in different labs and getting exposed to other diseases.  With the strong 
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encouragement and support from her academic advisor and mentor, she decided to pursue 

and complete a PhD in pharmacology. 

 Carol spent six years at the public institutional lab and thought she would go 

down the path of an academic position.  However, her advisor/mentor was not supportive 

and she felt that it was not the best path forward.  Instead, she went to a large 

pharmaceutical company (VLP-B).  Carol has been with VLP-B for six years as a senior 

scientist.  Over the course of her six-year career at VLP-B, Carol’s role has changed as 

well as her field of expertise, due to competitive pressures shuttering therapeutic areas 

and embarking on newer ones.   

 Drivers.  It is clear that Carol loves the challenge of being a scientist across her 

career.  When asked about how she keeps motivated in the face of failure she says: “It’s 

knowing that you’re doing something that’s more meaningful beyond that, it’s not just 

about this experiment…it’s the potential impact of what you’re doing.”  With regard to 

the challenge and problem solving, she says: “…I think there is a lot of thinking 

creatively about it in terms of if this isn’t working I’m not going to just keep doing the 

same thing again and again.”  It is the challenge of figuring out how to tackle or solve a 

problem in a different way that keeps Carol motivated and interested.  Carol prefers 

working in industry versus the academic focus of the public institutional lab because it is 

varied and you have to be open to learning and expanding your focus.  The challenge of 

industry is a good fit to Carol’s natural tendency to be open, seeking, learning and 

adaptable.  

Michael  
 Early Influences and Background.  Michael never thought he would end up as a 

research scientist.  Instead, he thought he would go to medical school to become a doctor.  
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Michael’s story is similar to Carol’s, where his experience working in a lab influenced 

his decision to become a scientist.  While in college, his first job was as a student helper 

in a lab.  It is here that he developed his skills and passion for problem solving that led to 

his career as an early drug discovery scientist.  

 Michael pursued and completed a BS in cell and microbiology and began his 

career at an academic lab affiliated with his university.  During this time he had the 

opportunity to work with a renowned scientist in the field of flow cytometry, where he 

was able to develop a unique set of skills and expertise that was in high demand.  After 

eight years in the academic lab, Michael had an opportunity to join a large 

pharmaceutical company and then went onto to a medium biopharmaceutical (MBP-A) 

company.  Michael has been with MBP-A for the last two years, where he has moved into 

different disease/therapeutic areas due to competitive pressures that forced changes in the 

company’s portfolio.  These changes and moves have given Michael the opportunity to 

learn about new areas of disease and build additional skills.  

 Drivers.  In a broader sense, what Michael enjoys most about being a scientist is: 

“Seeing how much impact that my work can have on drug development.”  This focus 

goes back to his early interest in being a scientist over a doctor.  It is the challenge and 

problem solving that go with early discovery research, knowing that it is contributing to 

solving a problem of disease.  Michael is someone who likes change and thrives under it.  

Over the course of his career in industry, he has experienced both job insecurity and 

change as a result of therapeutic areas being shuttered or shifted due to business strategy 

and competitive pressures.  But, he reflects upon these circumstances positively, viewing 

change as an opportunity to learn a new challenge and something different.   
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Ross 
 Early Influences and Background.  Ross has been a leading early drug 

discovery scientist in the industry for over 36 years.  He was always interested in science 

and medicine and knew that was a path he would follow.   At one point, Ross thought he 

would be a doctor, but as he describes it: “That changed pretty much when I went to 

college and was a bunch of pre-meds, I knew that wasn’t my future.”  Science was more 

of an interest because in his view it offered a more engaging way to learn and explore.  

 Ross began his career as a post-doctoral fellow and then became a professor at a 

large university.  From his academic career, he embarked on a professional career of 

starting and/or being a founder of small biotech start-ups.  At each company, Ross was 

one of the first to come on board and serve as director of the scientific group, founder of 

the company, or both.  One of the first small biotech start-ups he served as scientific 

director was doing groundbreaking work.  Ross was one of five employees of this small 

start-up that grew into a large and very successful biotech company that has since been 

acquired by a leading pharmaceutical company.  Ross left his position at this company 

because, as he puts it, “The company was getting a little too large for me and it was 

becoming a little bit too regimented, too bureaucratic.”  From there he went to start 

another small biotech company, but after a year, the company imploded due to financial 

issues.  That setback did not deter Ross; instead, he found another small biotech start-up 

with two other scientists.  However, over the course of his nine-year tenure the 

company’s focus changed and Ross decided to embark on a new venture related to anti-

viral drug discovery and research.  Ross is currently the founder and director of science 

for a small biotech start-up (SBS-D).  He has been with his current company for over 

three years.   
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 Drivers.  Ross emphasizes the importance of his work as a key driver, more than 

monetary rewards.  Ross’ career path and success have been guided by his tendency to 

seek out new learning and opportunities to explore rather than status or monetary 

rewards.  Ross could have stayed at any of his previous companies and reaped significant 

monetary benefits but instead he left to pursue more exciting and new challenges.  In his 

own words, his interests are about: “Exposing me to issues and challenges…new 

information or new experiences and that’s always attracted me…let’s go in the direction 

of the unknown.”  

 Ross’s philosophy of “pretty much do what is unexpected of what you think the 

outcome should be…do things that set you up for discovery” influences his style as a 

mentor, manager and leader.  Beyond his own desire to explore, learn and be challenged, 

he also finds enjoyment in mentoring and developing junior level scientists, encouraging 

their curiosity and doing the unexpected.  

Themes and Sub-Themes 

 The findings of this study coalesce and intersect among four main themes: 1) 

Scientist (who they are); 2) Scientist’s World (work environment); 3) Organizational 

Context (corporate operations and governance); and 4) Dynamics of Creativity.  A total 

of 12 sub-themes emerged that correspond to the four main themes.  The first theme, 

Scientist, had four sub-themes related to who they are; what motivates them; what 

creativity means to them; and what conditions drive their creativity.  The second theme, 

Scientist’s World, consisted of four sub-themes about the work environment, 

specifically how the work is organized, how it is managed, what the creative process 

looks like, what conditions drive or hinder creativity and what are some challenges in 
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fostering creativity.  The third theme, Organizational Context, included three sub-

themes related to corporate-wide operations and governance such as type of organization 

and level of hierarchy and structure, strategy development and resources and support for 

creativity.  Lastly, Dynamics of Creativity had one sub-theme related to the intersection 

of the scientist, his or her world and the organizational context and its varying influence 

on the experience of creativity.  The method and process by which these themes and sub-

themes emerged is described in Chapter 3.  Table 4.3 below summarizes the themes and 

sub-themes. 

Table 4.3 

Themes and Sub-themes 

Theme Sub-Theme 
Scientist (Who they are) Background and Early Influence 
 Motivation  
 Creativity (what it means) 
 Conditions for Creativity 
  
Scientist’s World (Work environment) Organization of Work 
 Management 
 Management Style and Practices 
Organizational Context  
(Corporate Operations/Governance) Corporate Level Support 
 Organizational Type 
  
Dynamics of Creativity Intersection of Scientist, World, 

Context 
  
These findings are explained in the following sections and are supported by quotes pulled 

from the scientists’ stories and discussions. 

Theme 1: Scientist. 

	 Scientists’ understanding of creativity—what it is, what it means to be creative 

and how they experience it— is fundamentally shaped by who they are.  The following 

sections delve into who these scientists are, providing insights about their early 
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background and work experience, how they think, what motivates them and what it 

means to them to be creative.   

Table 4.4  

Scientist Findings Summary 

Sub-theme Topics Shared 
Background and Early Influences Personal and Cognitive Characteristics  
 Role Model and Mentors 
 Experiences in School and College 
Motivation  Drivers: Meaningfulness, Challenge, 

Collaboration, Freedom 
 Barriers: Lack of Meaning, Challenge, 

Collaboration, Communication and 
Freedom 

Creativity (what it means) Creativity as an Outcome or Type 
 Role of Creativity 
 Creativity Relevant Processes 
 Creative Process 
Conditions for Creativity  Factors that Drive Creativity 
 Factors that Hinder Creativity  

 

Theme 1: Scientist.  Sub-Theme 1: Background and Early Influences.   
	
 The stories in the previous section provide certain depth and sense about who 

these scientists are, how they think and what motivates them.  Embedded in their stories 

is the common theme of a person who or experience that sparked their interests in science 

earlier in their lives.  These early experiences played an important role in their lives later 

pursuing a career in science and becoming a discovery scientist.  While some knew as 

children they would become a scientist and others realized later as young adults, what is 

common is that science provided a way to satisfy their natural tendencies to be curious 

and constantly learning.  
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 Of those who knew they would always become a scientist, most had someone in 

their lives (teacher, parent, or sibling) who fostered and encouraged their love of science 

early on.  

 For Dina and Patrick, it was their early school experiences and teachers that were 

important.  Dina describes how her eighth-grade teacher, whose motto was “just go figure 

it out,” fostered her passion and enthusiasm for science. Similarly, Patrick’s early 

schooling and exposure to the work and ideas of other renowned scientists and mentors 

helped to shape his direction and focus in biology.  

 Others like George, James and Brian were inspired and encouraged by a parent or 

a sibling.  Brian grew up in the heyday of space exploration and his grandparents and 

brother encouraged him to explore and be curious.  James grew up in a family of 

medicine, with a father who was a radiologist and a mother who was a nurse.  He was 

exposed to a great deal of science and medicine throughout his early years.   

 Even for those who did not know they would become a scientist, they too had 

important influences that sparked their interests in science, such as educational 

opportunities and/or mentors.  For example, Carol, Michael and Ross all intended to be 

medical doctors but switched their focus to scientific research and early discovery after 

experiences in the laboratory.  Carol’s experience in the laboratory was very motivating.  

Similarly, Ross and Michael talk about experimentation and how working in the 

laboratory was the impetus to changing their focus to research and discovery science. 

 No matter the timing or type of influence, these experiences are important and key 

to what brought each person to understand that doing science is a big part of who they are: 
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independent thinkers; risk takers; open to new experiences; challenge seeking; and 

persistent.   

 

 

 

 

 
 
 

 
 
Figure 4.1: Scientist, Early Influences and Background Findings Summary 
 

Theme 1: Scientist.  Sub-Theme 2: Motivation.   
	
 In describing their early influences, why they pursued their career paths and what 

they like most about their work, it was clear that the scientists are strongly influenced by 

an intrinsic motivation.  Each holds a deep interest and excitement in being a scientist, 

using expressions such as “I absolutely love it,” (Frank) “I feel excited,” (Juliette),” “I am 

having a great time,” (Ross) and “I am so proud,” (Patrick).  It is not monetary rewards or 

career advancement that is the primary driver of their careers but instead the enjoyment 

of doing science, as illustrated by the following excerpts: 

I absolutely love [my work as a scientist] for a bunch of different reasons. 
(Frank, Interview 1). 
 
I am having a great time and really enjoy it and think it’s a very important 
for doing transformative work going forward…the opportunity to really 
focus on science and innovation is really what makes my day. (James, 
Interview 1) 
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 Drivers.  It seemed evident that the scientists’ intrinsic motivation, the enjoyment 

and excitement about their jobs, was closely linked to the nature of the work and aspects 

of the work environment such as meaningfulness, challenge, collaboration and freedom.  

At the same time, these same factors are identified as barriers when they are not present.  

For example, a lack of freedom and autonomy is not only identified as a barrier to 

motivation but also as a barrier to the process and his or her ability to be creative 

(discussed in later sections).  Motivation is central to the scientists’ experience of 

creativity. 

 Meaningful and purposeful work.  A common shared sentiment among the 

scientists is they are motivated by the meaningfulness and purposefulness of their work.  

All the scientists touched upon how personally important their work is to them.  It is the 

idea that what keeps them going in the face of difficulty or failure is knowing what they 

do makes a difference to society.  The scientists talked about the satisfaction and 

enjoyment they derive from solving problems of human health and disease, the positive 

impact on people’s lives, a sense of accomplishment and making a difference: 

Just knowing that you are doing something that’s more meaningful beyond 
that [work], it is not just about this experiment, it is thinking about the 
human disease and the human condition and what you are going to be, the 
potential impact of what you are doing.  I think keeping that endgame of 
impacting the patient and the disease definitely helps a lot. (Carol, 
Interview 1) 
 
…I am having a great time and really enjoy it and think it is very 
important for doing transformative work going forward.  I think the 
projects that we are working on are very important, there are two reasons, 
one is to help them feel better and then it is to help them live longer. 
(James, Interview 1) 
 
…I guess, when I feel like I'm making more of an impact by being 
creative rather than doing something simple. So that's motivation that 
gives me drive. (Michael, Interview 2) 
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 Challenging and complex nature of the work.  The high pressure of the work 

environment as well as the nature of the work create a sense of challenge that contributes 

to the scientists’ satisfaction and motivation.  They describe how they often face high 

levels of difficult problem solving in high-pressure circumstances (i.e., lack of time, 

resource constraints, high stakes) which is what makes their work fun, exciting, never 

boring and motivating: 

…Having a challenge that you are interested in and want to do and having 
the freedom to find your own path really makes that enjoyable a bunch of 
time –I found anyway. The what, why and how, that is what I went into 
science to do and I am still doing it.  I can’t be happier about that. 
(George, Interview 1) 
 
…There are challenges both ways. You can really dig into complexities 
and figure something out, or you can pick up something totally new and 
figure that out. Both ways you're not getting bored, you're keeping things 
really interesting and different. You're not spinning your wheels on 
experiments that aren't really working. (Carol, Interview 1) 
…Exposing me to issues and challenges…new information or new 
experiences and that’s always attracted me…let’s go in the direction of the 
unknown.  (Ross, Interview 1) 

 Interdisciplinary collaboration.  Early drug discovery research is organized 

exclusively in teams.  These teams are comprised of multiple scientific disciplines and 

are highly collaborative.  The nature of these project teams aligns well to the inherent 

exploratory and curious nature of the scientists.  It is the collaborative and 

interdisciplinary aspects of the work and the work environment that they enjoy, that 

exposes them to different perspectives, makes the work more engaging and satisfies their 

natural tendencies for learning: 

	
Unlike, I won't say all academic sciences, but much academic science I 
think tends to be a little bit less collaborative.  Here you work across 
disciplines. You have metabolism people, manufacturing people, chemists, 
biologists, pharmacologists and toxicologists. Then once you get to a later 
stage development you start having people for the commercial side… 
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everyone is bright and motivated. It's nice to have all those different 
perspectives (Frank, Interview 1) 
 
…The best part of it is when you get to talk around those results and about 
the potential directions that you can go with other scientists. The best part 
of that is if it's a pharmacologist, or a person doing the experiment and 
there's a chemist there. People that all have different roles to play, but you 
get to talk about it. Everybody's engaged in it. That's pretty exciting. 
(Brain, Interview 1) 

 

 Freedom and autonomy to explore.  Having some degree of freedom to 

experiment and the ability to make decisions is another important motivational factor.  

Freedom and autonomy are linked to scientists’ feelings of being empowered, owning the 

work and enjoyment in exploring: 

	
…We were given a directive and had to go make it happen…that really 
played to my strength because I liked to go make things happen, especially 
when I wasn’t really told how to make them happen.  I think the piece that 
was really enabling …we owned the answer, we owned the story, with a 
huge amount of responsibility but there was accountability and you got to 
be present and seen for what you were doing. (Dina, Interview 1) 
 
Having a challenge that you are interested in and want to do and having 
the freedom to find your own path really makes that enjoyable a bunch of 
time –I found anyway. (George, Interview 1) 
 
…[ founding a start-up] allowed me more freedom to do what I wanted to 
do as opposed to a larger company probably wouldn’t have the flexibility 
and opportunity to be involved from the beginning to the end. (Patrick, 
Interview1) 

  

Although only a few scientists explicitly discussed freedom and autonomy as part 

of why they love their work, it is a sentiment that consistently appears through the 

findings, particularly with regard to management.  

 Barriers.  Barriers to motivation, unlike drivers, are more about the 

organizational impediments rather than personal interests or inclinations (i.e., being 
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challenged, doing good, etc.).  The scientists describe a lack of freedom/autonomy and 

ownership, lack of communication and personal conflicts within team dynamics as 

factors that detract their motivation and enjoyment of their work.  These barriers are seen 

as getting in the way of the scientists’ ability to make decisions and limiting their sense of 

ownership and engagement.  

 Lack of freedom and ownership.  George describes how too much formal 

oversight, management and bureaucracy became a barrier to his enjoyment for the work: 

 
I wanted to be someone who could look at a problem and be the one who 
solves it or the one who starts on a new area where no one had been 
working. I was able to do that throughout my career until the very end 
when I got a little too much of the cog in the machine. (George, Interview 
1) 

 
 Lack of communication.  Both Ross and Michael illustrate the frustration that 

comes when decisions made by management are not clearly communicated: 

The basis for doing it fast isn't totally, often times, clear as it should be but 
that's what you need to do. And interestingly if you have a senior manager 
coming and saying that you have to get this done on such-and-such time, 
what usually fails to be conveyed is why. (Ross, Interview 1) 
 
A lot of times we are under pressure to get things done that are not 
reasonable amount of times.  
The management, they change directions on us and then the whole project 
can be frustrating. (Michael, Interview 1) 

 
 Personal conflicts in group dynamics.  One of the challenges inherent in working 

in a team-based environment is managing the members of the team.  As Ross shares, the 

work can be rewarding provided the team gets along:  

…less enjoyable are personnel management…just all the managerial and 
administrative things that come with the territory. Those always are less 
than rewarding experiences.  It's just a little challenging. Managing a 
research group is okay provided everyone gets along with everyone and 
there's always issues with that. (Ross, Interview 1) 
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 The sub-themes about what drives/hinders the scientists’ motivation are similar to 

the factors that drive/hinder conditions for creativity.  For example, meaningfulness, 

challenge, freedom and open communication drive scientists’ motivation but also are the 

same conditions that foster creativity within their work contexts.  The same goes for 

barriers. 

 
 
 

 

 

 

 

 

 

 
 
 
 

 
 
Figure 4.2: Scientist, Motivation Findings Summary 

Theme 1: Scientist.  Sub-Theme 3: Creativity (What it Means).   
	
 At the center of this study is the idea of creativity, what it means to be creative 

and how it is experienced within the work environment.  Creativity was defined in a 

variety of terms and generally the descriptions fell into five distinct categories.  The 

scientists often defined creativity in terms of their own cognitive processes and/or 

personality traits.  Creativity was also described as an outcome, such as a doing or 
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discovering something new.  In addition, creativity is seen as an essential skill and 

necessary to the research and discovery process.  Lastly, creativity is seen as a 

collaborative process fundamental to successful research and discovery. 

   

 Creativity Relevant Processes.  The scientists often defined creativity in terms 

of how they think and approach problem solving.  Take for instance how Frank 

distinguishes idea of creativity in science from that of the arts:  

…I don't think of creativity as in maybe the artistic sense. I think that's 
extraordinarily important too, but in the drug discovery sense, it is a bit 
different.  I also think there's a different kind of creativity between a 
biologist and a chemist because they see the world differently. (Interview 
1) 

 
 The scientists’ understanding of creativity was defined in terms of their own 

cognitive abilities, disposition and traits.  The topics discussed were similar in nature to 

the intrinsic motivators that drive their work such as being independent, risk-taking, open 

to new perspectives, seek out challenge, inspired by collaboration, skills in generating 

new ideas and persistence to see problems through.   

 Cognitive processes.  Being creative was often described as an ability to generate 

new ideas or ways of approaching problems that involve constantly asking questions, 

taking risks, challenging the status quo, exploring new perspectives and always learning.   

 George highlights the learning aspect of creativity.  For him, creativity is learning 

and learning is about challenging what exists: 

I was learning new stuff and had a chance to apply it to some old problems 
other people had and I was less willing to accept the way it was done, just 
because that's the way they've been taught, I was more free and more 
willing to say, "What's a better way to do it? Why in the world are we 
doing it this way?" So that was kind of fun too but it was a  more applied 
creativity. (George, Interview 2) 
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 Juliette and Frank talk specifically about creativity as a process of questioning, 

exploring and thinking: 

Probably my process is constantly asking questions like that, not so much 
taking what they say and memorizing it, taking the concept and thinking 
how can that work here? (Juliette, Interview 2) 
 
I think to me being creative is being willing to ask questions about things 
that maybe people have taken for granted or new approaches that people 
haven't tried before.  Not accepting dogma because it just doesn't make 
sense or that dogma tells you that a problem is intractable. (Frank, 
Interview 2). 

 
 For others, creativity is about challenging the status quo and taking the risk to do 

something new or imagine a problem in a new way: 

…Are willing to take some risks, do things that nobody else will even try 
and I don't know if it's the stage or where that is but it's certainly not the 
conventional wisdom, in terms of where you find the most creative. (Dina, 
Interview 2) 
 
For me it's really about discovery and trying new ways of approaching old 
problems.  There are a lot of recurring issues that we face when we're 
trying to actually do science experiments. Trying to find new ways to 
tackle challenges that have existed for quite a while. I think trying new 
insight, new approaches, putting things together in new ways in terms of 
insights from other areas maybe looking outside of the standard scope of 
research. (Carol, Interview 2) 

 
 Overall, the excerpts above suggest the essence of creativity for these scientists is 

about problem-solving—how they think and go about tackling problems whether at work 

or otherwise.  

 Personality characteristics.  Scientists also referenced individual personality 

traits when describing creativity, such as a persistence or relentlessness in their work, 

pushing the boundaries and seeing it through, even in the face of failure: 

…I'm not a genius. I have to try many, many trial and errors and then 
feedback was second time or third time trial, I sometimes have a nice data. 
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So it doesn’t come from the good idea but from the heaven not through my 
brain. I have to do trial and error, experiment wise, I have to try this next 
moment and look at the new data.  But those small things accumulated to 
the breakthrough. (Patrick, Interview 2) 

 
 George’s experience highlights the ability to challenge, question, think in 

different ways and persist to solve a problem at hand: 

…But about half the bacteria that we worked with, the standard tools 
didn't work, just didn't work at all.  I looked at it from a different way and 
looked at results from some experiments and thought, everybody thinks 
there are two kinds of restriction enzymes, at the time.  I got to thinking, 
why does it have to be site-specific? What if, instead of being sequence-
specific, bacteria just had a yes/no …so I built an E. coli strain that lacked 
all known DNA methylation functions and isolated vectors from it and 
discovered that now I could clone DNA into most of the bacteria that 
before no one could…To me, it was solving a problem, why can't DNA 
get in?  (George, Interview 2) 

 
 Creativity as an Outcome or Type.  For these scientists, creativity is doing 

something new that has never been done before as opposed to improving what exists.  

Below are excerpts that illustrate this point: 

It means doing something new, or doing something a different way. I think 
it's more discovering new information, new facts, new things that are true 
about the world, as opposed to trying to invent a better way to do web 
searches or better products or something. (George, Interview 2) 
 
…Do things that nobody else will even try and I don't know if it's the stage 
or where that is but it's certainly not the conventional wisdom, in terms of 
where you find the most creative (Dina, Interview 2) 
 
I think it's about an approach to problems or figuring out what problems 
can't be solved by techniques and methods that are currently used or how 
you can change something to do it in a way that is novel. (James, 
Interview 2) 
 

 Scientists see creativity primarily as discovery (exploring), but acknowledge it 

can involve improving (exploiting) what already exists.  The difference between the two 

is the approach to the problem.  George makes this distinction: 
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Like everything would fall into two groups. Being creative at a job and 
doing something no one's thought to do because it leads to something new 
and better, so that almost follows basic science.  Then the other creative 
way is figuring out a way to do something that's currently being done but 
to do it more efficient, higher quality, faster, cheaper…discovering an 
entire novel way to treat a disease is completely new and more based on 
some insights and basic science, as opposed to taking an old idea and 
making it better. There are two kinds, complex and basic. (George, 
Interview 2) 

  
 Role in Drug Discovery.  The meaning of creativity was described in functional 

terms, specifically its importance in driving the R&D process and as a necessary skill for 

a discovery scientist. Creativity plays an important role throughout the entire R&D 

pipeline but is particularly critical to their work in early discovery.   

 Critical to Discovery.  When asked about the role creativity played in their work, 

a number of the scientists emphasized its importance and how critical it is to the overall 

drug discovery process: 

If you don't have some level of creativity in a drug discovery project team, 
you're not going to make a lot of progress.  Almost no program is going to 
go in the direction you think it's going to go when you draw it on paper. 
(Frank, Interview 2) 
 
The creativity is important to the work. The thing that drives the work is 
creativity, per se. It's to solve problems that don't have a solution right 
now.  The thing that requires creativity is solving that problem. (James, 
Interview 2) 
 
In drug development … from discovery research to clinical research the 
character of creativity changes – creativity very much drives the 
work…creativity – the non-obvious leads to surprising results leads to 
actual intellectual property leads to products-so creativity is pretty 
important- that is not to diminish the creativity of non-clinical researcher. 
(Ross, Interview 2)  
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 Necessary Part of the Job.  Creativity is something expected of the scientists, a 

necessary part of their jobs that is pushed and rewarded: 

I would say that early stages, more in the start-up phase, it's looked upon 
more ... I think it was just a necessity of the job to try to find creative and 
streamlined processes for doing our work. Or novel ways to...because there 
were other pressures on the system. (Dina, Interview 2) 

 
 Creative Process.  Creativity was often couched in terms of what it looks like, as 

part of a work process.  Frank describes creativity in science as part of a process much 

like that of cooking, whereby both are “equally protocol and creativity driven…you 

experiment to find the recipe and once you find the recipe you follow the protocol.   

 Generally, the creative process is described as iterative (involving trial and error 

experimentation), driven by constant communication and collaboration and underscored 

by trust in what you are doing: 

…There's a lot of that in science.  There's some tinkering and then there's 
some teasing and that iterative process. (Frank, Interview 2) 
 
I'm not a genius. I have to try many, many trial and errors and then 
feedback was second time or third time trial, I sometimes have a nice data. 
I have to trial and error, you mean experiment wise, I have to try this next 
moment and look at the new data.  But those small things accumulated to 
the breakthrough. (Patrick, Interview 2) 

 
 The iterative, trial-and-error nature of the creativity was implicitly underscored in 

discussions about managing the process.  Specifically, as a project leader how to push 

and challenge the team to get past the “tinkering” or being stuck and moving toward 

solutions to the problem.   

…I think challenging a group that way is helpful. I think once you're on to 
something, creativity can get in the way sometimes. Where if you found 
that solution and you just need to apply speed and engineering and 
process. That's not a time when you want to be tinkering. It is a balance. 
(Frank, Interview 2) 
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 Other key characteristics of the process shared by scientists is the ability to 

collaborate and communicate within the team and trust (both in each other and the 

process).   

I think the work environment plays a huge role.  I really think you need to 
have like-minded people, people that are going to understand technically, 
mechanically, what you do.  You also have to accept people that do 
different things, come at it from a completely different direction. (Brian, 
Interview 2) 
 
I think trust is a factor; you have to have confidence and trust in each 
other. I've worked with people that are really smart, really creative. It's a 
process, it was a creative process. When the trust broke down, usually the 
creativity ends. In my specific case, don't try to take intellectual property 
away from each other, which was a new experience for me. (Brian, 
Interview 2) 

 
 The sub-themes related to what creativity means to each scientists represent both 

individual cognitive processes and personality traits as well as qualities and 

characteristics specific to the work environment.  Creativity was described in terms of 

how individual scientists think and approach problems.  Creativity was also described as 

an outcome (i.e., discovering something new or that had never been done before) and an 

important aspect of his or her work and the success of the company.   
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Figure 4.3: Scientist, Creativity (What does it Mean?) Findings Summary 

Theme 1: Scientist.  Sub-Theme 4: Conditions for Creativity  
	
 The scientists touched upon a number of factors that seem to contribute to 

occasions when they felt most creative or when their creativity was impeded.  The 

conditions of creativity were not only limited to work but also  to their everyday 

experiences.   

 The sub-themes that emerged related to conditions that drive creativity include: 

being challenged by an impossible problem, exposed to new ideas, time to think and free 

associate (non-focused) and pressure in the system (high stakes, lack of time or 

resources).  The sub-themes related to the conditions that impede creativity consist of: too 

much pressure in the system (i.e., an impossible deadline) and forced thinking or too 

much space to think. 
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 Drivers. 
	
 Challenge.  For the scientists, being challenged with an impossible problem or 

told something cannot be done is an important motivator that drives their creative 

process: 

…I think creative people like to be challenged by being told that things 
can't be done, so they come up with creative solutions about how to get it 
done. (Frank, Interview 2) 
 
What we're trying to do is something that happens and that people have 
been asking for but the techniques and methods to do it don't exist 
currently. That's where it takes creativity to be able to solve that problem. 
(James, Interview 2) 

 
 Lack of prior knowledge.  An unfamiliar problem with no prior knowledge or 

methods to rely on is another type of difficult problem that drives scientists’ creativity.  

Dina and Michael share stories about how these conditions force new ways of thinking:  

Here's a problem, which I saw as really being a showstopper.  I was 
completely ignorant of what was supposed to happen. There was no time, 
really, to find out what the conventional wisdom would tell you. It really 
needed to have a novel approach that could be really rapidly 
implemented…I think what allows you to be creative is the lack of an 
existing process. (Dina, Interview 2) 
 
This comes back to one of the projects.  We split into teams and our team 
had three or four people. We had very hard projects where there were very 
big unknowns.  That's what made it hard because there were so many 
unknowns. (Michael, Interview 2) 
 
 
Pressure in the system.  Pressure, whether as part of the job or self-

imposed, was a condition a number of the scientists described as part of their 

story of feeling most creative.  Scientists describe circumstances such as a high-

stake problem where failure would have major ramifications.  Pressure also comes 
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from the boundaries and limitations of the tools and resources available.  Dina 

sums up the relationship between pressure and creativity in this way:  

…I think everything we do in terms of creativity…it’s interesting, you get 
more creativity the more fine the focus.  That might be a good way to put 
it.  But there’s a very, very specific and discreet end point that they’re 
looking for.  Any means necessary to achieve that you can get a lot of 
creativity in order to do that (Interview 2). 

 

 Carol talks about how it is hard to be creative and problem solve when there is not 

enough pressure.  She needs pressure to give her a sense of urgency and focus to deliver, 

whether it is pressure from the system or self-induced: 

I am a procrastinator, so I do my most creative work when I'm coming up 
on a deadline.  I think it's just like forced creativity. All right there's a lot 
of pressure, you've got to get this done. I don't get stressed with those 
deadlines because I know that I can figure something out.  For me, 
timelines and deadlines kind of help because when I see it coming on the 
calendar it gets more and more like, okay, all right, this is serious. I'm 
going to have to think about this. (Carol, Interview 2) 

  
 Dina provides a good description of how pressure drives problem solving and 

creativity:  

A drug needs to be launched and there's a problem in the manufacturing 
process and it's not going to get out and patients aren't going to get this 
drug and there's going to be a lapse in their treatment or something. I'm 
sure there's incredible pressure and a lot of people probably will lose their 
bonus and there probably will be a lot of punitive action, but I don't think 
that's actually what the motivating factor is.  I mean nobody needs to say 
that because you realize it's a big problem. The problem is really that 
somebody is not going to get what they need and I think that tends to take 
over in terms of the dedication to really trying to work it through. (Dina, 
Interview 2) 

 
 Dina talks about the intricacy of conditions that create pressure in the system and 

creativity, noting these pressures are not static or definitive but rather come and go in 
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various forms, combinations and levels that place differing needs on creativity.  Dina’s 

story about working at a start-up illustrates this point: 

So money is very difficult in a small start-up so you often have to be very 
creative in terms of how you approach a problem because you need to 
consider costs and efficiency in that whole process. I think as you move 
away from that being a big pressure you move into creative way to ramp 
up how much you can screen or ramp up how efficient you can make 
something by doing things in bulk. Different pressures put different needs 
on the creativity. (Dina, Interview 2) 

 
 She goes on to talk about her current experience at a biopharmaceutical company 

and how decisions about where financial resources are invested and how much they 

create pressure at different stages of the R&D process: 

We'll find a way to get that into the patient and be useful because we've 
put so much investment into it. So there the system actually puts the 
burden of creativity on a later stage in the process.  Where if you're 
creative (earlier in the pipeline) and it fails you can absorb that loss 
because you haven't put a lot into it. The later you go in a process, I think 
there's more risk associated with being creative in some ways. There's a 
big reward but there's a big risk if you fail. (Dina, Interview 2) 

 
 Stimulated by new ideas.  The above section highlights the conditions (i.e., 

challenge, lack of prior knowledge and pressure) that drive creativity related to the work 

process, while the conditions discussed below are more about what spurs the scientists’ 

creativity or occasions when they felt most creative.  Specifically, scientists describe they 

are most creative when stimulated by others’ ideas and having the time and space to free-

think or free associate.  

 Ideas outside their own work, discipline and field not only drive their creativity 

and process but they were also one of the intrinsic motivators scientists discussed as a 

reason they love the work they do.  A number of the scientists discussed how being 
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exposed to new ideas sparks their creativity.  In fact, it seems to be part of their creative 

process, seeking new ideas outside their specialty or even the field of science: 

I think one of the times ... If there's a pattern to the times I feel most 
creative, it's being stimulated by other ideas and with other people. 
Sometimes, it not necessary when I'm at the bench or designing an 
experiment, it's having conversations. Hearing talks, lectures by other 
people who are experts in their field in ways that might be different from 
my own. Figuring out ways to synthesize that into my current work. 
(James, Interview 2) 
 
My creativity usually comes from ... When I read other people's work; I 
find that it's almost like comparison. It's like…well, that's interesting. That 
receptor works this way; my receptor's not that different.  How could that 
concept work here?" It’s almost just keep asking that question while I'm 
hearing other people talk about what they do. (Brian, Interview 2) 

 
 Free thinking versus forced thinking.  On the other hand, it seems non-focused 

time is also important for creativity.  Many of the scientists describe they are most 

creative during those “shallow times” or when “your brain is idle” and not consciously 

focused on the problem at hand--it is freethinking versus forced thinking.  The scientists 

talk about how creativity or breakthroughs in their thinking often happen when they are 

able to step away from the work and let their minds wander beyond the problem at hand: 

So, when I have a some new idea, sometimes, when I go back to home or 
during the shallow time and, when I'm driving, sometimes I came up with 
a new idea, but most of the time, when I'm reading the paper, when I'm 
doing the experiment, I usually have a good idea. (Patrick, Interview 2) 
 
I think a lot of it is sort of letting your brain idle and put things together 
that you don't consciously necessarily think hard about. For me, a lot of 
the testable ideas I have, new ways of doing things, new ways of looking 
at things, new ways to ask questions, usually come when I'm not 
specifically focused on a problem. (George, Interview 2) 

 
 Barriers.  The factors that seem to impede scientists’ creativity include forced 

thinking, too much pressure in the system, particularly unreasonable deadlines or tasks 

that are too open-ended. 
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 Forced thinking.  The opposite of having the time and space to let your mind 

wander and free associate is forced thinking.  This involves some directed; time-limited 

space where you are expected to come up with creative ideas or solutions.  George and 

Carol share similar stories of when forced thinking was a barrier to their creativity: 

…Trying to solve a problem directly, we always hear about brainstorming, 
typically as a corporation and a company we've often had brainstorming 
sessions and brainstorming meetings and mostly ... I've never been at one 
of those meetings where anything really new, innovative, or creative came 
out of it.  That sort of forced thinking by everybody at the same time, I've 
never seen that work. (George, Interview 2) 
 
I don't think that I'm very creative when it comes to just I'm sitting around 
and thinking up some brand new idea. (Carol, Interview 2) 

 
 Too open-ended.  Previously, the scientists attributed conditions such as added 

pressure and freethinking as drivers of creativity.  However, having too much leeway to 

explore or a problem that is too open-ended can be a barrier to creativity:  

 
I think the less focused it is, more of an exploration or it's not very clear 
exactly what you're looking at or looking for. You're looking for 
something but you can't define it. I think actually that becomes very hard 
to be creative because I think they're very worried about that lack of focus 
or getting too big broadening the scope of what the objectives are in the 
end (Dina, Interview 2). 

 
 Too much pressure.  Pressure was described as a driver of creativity, but at the 

same time too much pressure can be a barrier.  Carol shares her view about the duel-

edged sword of pressure and creativity: 

You can do that and it can be very motivating, very exciting, it'll really 
make you very creative for a short amount of time but it's like high 
interval training or something.  You need a break. You can't just go, go, 
go, go, go because you just kind of burn yourself out. When that stuff 
doesn't come with a break I found myself getting very burned out and very 
lacking of creativity. (Interview 2) 
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 Pressure as a barrier is about not having enough resources (i.e., time, expertise) or 

impossible deadlines to deliver: 

…Many of us need actually downtime to reflect and apply, think, how can 
we do certain things instead of being under pressure of delivering the 
results? Being creative under pressure, it’s sort of opposite.  That it’s 
really hard to be successful. (Juliette, Interview 2) 

 
 Taken as a whole, scientists describe creativity or being creative as a fluid state 

whereby the circumstances and process are always shifting and changing.  George’s story 

captures the process and what pushes creativity: 

The second thing, of course, is being willing to realize you don't invent 
everything, you don't think about everything so being broadly read in the 
literature and broadly connected to collaborators …I can rework an idea 
that's in a completely different field and find a purpose for it. So it's that 
either free association or bringing something over from another field, 
another area, that for me is where creativity comes from. (George, 
Interview 2) 

 
 The sub-themes related to what drives creativity are primarily challenge-related, 

that is challenged by new ideas, faced by what seem to be impossible to solve problems 

and high stakes pressure to succeed.  Challenge is also a key factor that can be a barrier to 

creativity, specifically, too much pressure (lack of adequate time, resources, or support).  

In addition, too much free time and lack of direction can be a barrier to creativity.  
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Figure 4.4: Scientist, Creativity (What does it Mean?) Findings Summary 
 

Theme 2: Scientist’s World (Work Environment). 

 Based on the interviews, there are two different aspects of the work 

environment—organizational (corporate operations and governance) and project team 

level.  The scientists’ work environment is essentially the project team and where their 

experience of creativity is directly influenced.  However, the broader organizational level 

has very significant indirect influence on the scientists’ creativity.  It is the corporate-

level decisions about strategy, resources, structure and management that shape the nature 

and type of problems that flow down to the scientists in their project teams.  The 

Scientist’s World (Work Environment) was comprised of three related sub-themes: 

organization and structure of the work; management role and responsibilities; 

management styles and practices.  
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Table 4.5 

Scientist’s World (Work Environment) Findings Summary 

Sub-theme Topics Shared 
Organization of Work Project-Oriented 
 Target specific 
 Collaborative 
Management  Management and Supervision of Team/Process 
 Management and Creativity 
 Management Challenges 
Management Styles and 
Practices 

Impact on Creativity 
Supportive Collaborator 
Micro-managing Dictator 

 

Theme 2: Scientist’s World.  Sub-Theme 1: Organization of Work.   
	
 Drug discovery and development is entirely project-oriented.  The scientists 

exclusively work and function in project-teams of varying size and purpose.  In addition, 

the project team is organized around a specific target and staffed by scientists across 

different disciplines and program specialty areas (See Figure 4.5).   

  

 

 

 

 
 

 
Figure 4.5: Project Team  
 
 Frank emphasized the importance of the project team structure in drug discovery 

and development:  
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I think the organizational structure for successful drug discovery and 
development companies is project oriented. There's very much extensive 
team, a project team.  Things are structured as teams. Everyone has a 
share.  It's aligned around, typically now, a specific target. (Interview 1) 

 
He also goes on to explain how the project-oriented structure of discovery and 

development also introduce challenges with leading and managing:   

I think the really interesting thing about the structure is I work with folks 
from all of these different disciplines, have their own reporting structures.  
The chemists all report up to the head of chemistry. Metabolism, drug, 
people all report up to the head of drug metabolism, pharmacologists all 
up to the head of pharmacology, etc. (Interview1). 

 
 The scientists’ work in early discovery is team based, target specific and highly 

collaborative.  Early drug discovery work is organized around a project specific target, 

engaging multiple scientific specialties.   
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Figure 4.6: Scientist’s World (Work Environment), Organization of Work Findings 
Summary 
 

Theme 2: Scientist’s World.  Sub-Theme 2: Management.   
	
 The project teams are led by a project leader.  The project lead plays a prominent 

role in managing the team and is responsible for overall performance in meeting project 

goals.  The project lead has great authority and discretion while at the same time is 

responsible for overall success in meeting goals.  From the perspective of the lead, it can 

be challenging to motivate and support the team to perform.  For team members, the 

challenge is for the lead to be able to prioritize and balance the levels of management and 

navigate group dynamics. Dina describes it best as: 

The mentality we are told and I think they follow is the research project 
lead is king – the research project lead is the one who really has the 
responsibility to drive that project and to find the resources necessary to 
make that go forward.  Those people in those positions are chosen very 
carefully—they are responsible for achieving the objective, to get their 
molecule into development –that is the measure of success. As a research 
project lead –you need to find a compound that we can put into 
development – you are given ample access to anything you want but you 
need to figure it out. (Interview 1) 

 
 Frank emphasizes the challenge of being a project lead: 

The project leader has all of those people on his or her team. They actually 
have the decision making power and these teams can be anywhere from 8 
to 15 people depending on the stage of the program. While those project 
team members don't report to the project leader, they understand that their 
performance is going to be judged by the success or lack thereof of the 
team. That was made very clear to me. (Interview 1) 

 
 Juliette relates her experience as a team member and what is it like to work under 

different levels of management: 

The manager definitely dictates the environment, even the mood of 
people. But you have to think about the collaborative space is not a place 
where you only have one manager. I talked about the manager that I report 
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to functionally and takes care of my career development, he has to write 
my performance review, responsible for my promotions or any other 
thing—like awards or few other things. But we have other people we 
report to on a short period of time project related things or task related 
things. (Interview 1) 

 
 Management Supervision, Coordination, Direction.  Supporting good 

communication, collaboration, exploration and focus is a key challenge for project leads.  

Providing direction by setting clear goals and boundaries and fostering communication 

within and outside the team was an important attribute for successful project leads.  

 James describes the importance of providing direction based on his experience as 

a director and project leader: 

I think part of it is figuring out what the path is... You have to manage it 
correctly. Part of it is figuring out what you need to achieve, the 
milestones and time lines that are set from the corporate set.  Also, figure 
out the things that you have that are probably not of primary importance 
but of secondary importance. It means that you have to prioritize what you 
do now and what you do later. It doesn't mean that ... What you hope for is 
that there will be a later so that you can explore these interesting results. 
Maybe those will be important ...will have an important impact on what 
you're doing. (James, Interview 2) 

 
He goes on to explain: 
 

Time is very important. Our goals are set by yearly milestones. We know 
that by X year we need to be at 30 days survival, 90 days survival and 
those kinds of things.  Those methods are very important in how we 
formulate our research plans. How we track those miles stones to our 
partners. How we try to illicit certain experiments of that. (James, 
Interview 2). 

 
 Carol talked about her experience as a team member and how good management 

is a part of what fosters her creativity.  Like James, she emphasized the role of 

management to set clear objectives, direction and goals: 

I felt the most creative when I felt most certain in what the disease biology 
was and what I was being asked to work on, I knew that I had a couple 
months, or I know when my deadlines were. I knew what was coming up 
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and what needed to be done for what was coming up.  So you have a little 
bit of assurance about what's expected of you at the next major milestone 
and then it's much easier to know, what do I need to deliver from that? 
What else could I get done in that time frame? (Carol, Interview 2) 

 
 Another important role for the project lead, especially in such a flexible team 

structure, is to ensure team members are communicating up to their leadership.  Dina 

shared her experience as a project lead and manager: 

The most important thing is to make sure that representative on their team 
have really coordinated with their leadership.  Make sure that everybody is 
kind managing their manager.  That everybody is talking; I always want to 
make sure that when we leave a meeting that we are all on the same page 
and that there is going to be feedback to the managers to make sure that 
everybody knows what is happening on the team. (Dina, Interview 1) 

 
 Similarly, Ross described the importance of managing good communication 

across the organization, especially as the work moves from discovery to development: 

Typically, it is because they're using different languages.  One word that 
might mean something to a discovery person, that same word means 
something very different for the sales person. It's that miscommunication 
or un-communication, if you will, that leads to "us and them" situations 
(Ross, Interview 2). 

 
 Challenge in Managing for Creativity.  It seems that drug discovery and 

research is only as good as it is managed.  Management can either drive the success and 

creativity of a project or stifle it as illustrated by the following sentiments: 

What squashes creativity is micro-management or over management.  
Generally it is the “them” versus “us” within the company—when it them 
versus us in competition that is good–them versus us within the company 
environment where everyone is presumably working toward the same 
objective is not good.  (Ross, Interview 2) 
 
Most of the time, with a few exceptions, almost anything management did 
for any reason was either at best distracting and at worst demotivating, 
because I went into science self-motivated, wanting to learn and do new 
things. That was my main driver and it always was my main driver.  
All they could do is put impediments in the way of it. (George, Interview 
2) 
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 Striking a balance.  Management supervision, coordination and direction are 

necessary and essential to successful drug discovery but only when they are balanced in a 

way that supports creativity and minimizes micromanaging.  Many of the scientists talked 

about creativity in terms of having the right balance of direction and focus while at the 

same time having space for ideas and exploration.  For the project lead, the challenge is 

to know when to give your team space to explore and when to rein it in and direct their 

focus.  Ross shared two examples of managing and how one supports creativity while the 

other stifles it: 

[Management bad and good]…You go out and you have this wild idea I 
am going to let you go ahead and do it –go out there and do it – and if you 
need anything from me come back and let me know – You have a couple 
weeks to do it – go for it.  Versus “ok Joe, go out there and do this and I 
am going to watch you every step of the way- I will be in the lab 
tomorrow and I will be looking over your shoulder or I will be looking at 
your notebook”– stuff like that. Another example would be a manager that 
let the kid do what they want to do but then watching every step.  

 
Ross goes on to emphasize how a lack of freedom and autonomy due to over 

communication or direction by a project lead can hinder creativity:  

An example is a manager saying, I want you here tomorrow morning, I 
want you here every morning telling me everyday what you did. That type 
of communication will thwart creativity – The boss is making 
interpretations on a more frequent or too frequent basis – you got to let 
them go for creativity to occur – it is a tightrope. (Ross, Interview 2) 

 
 Other scientists shared experiences that also demonstrate what effective 

management looks like and what it means to strike a balance between setting boundaries 

about what is expected while creating space to explore and think.  The following excerpts 

demonstrate the balancing act project leads have to perform to support creativity: 

Being available at any time to discuss anything and get back to the 
problems, an open-door policy approach to things. And forcing people to 
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be innovative and excited about discovering something new that they 
hadn't anticipated or hadn't expected. Kind of direct them. Suggest to them 
things and actions that put them in a position to be innovative or surprised 
at findings.  Give them the sense of discovery. (Ross, Interview 1) 
 
I think there's again a balance of rewarding when you know that they're 
working hard and performing well and generating quality data. Also 
pushing and challenging them.  (Interview 2, Frank) 

 
 Frank and Dina focus on the other side of the balancing act, stressing the 

importance of knowing when to take control, make decisions and focus the team on what 

needs to be done.  Too much space without direction and focus can just as easily stifle 

creativity: 

I think challenging a group that way is helpful. I think once you're on to 
something, creativity can get in the way sometimes. Where if you found 
that solution and you just need to apply speed and engineering and 
process. That's not a time when you want to be tinkering. It is a balance. 
(Frank, Interview 2) 
 
I think as a project leader, you're sometimes telling the team, "We've got 
to figure out another way because what we're doing isn't working, so come 
up with six ideas and test them. All we need is one, so if you fail at a 
bunch of them it doesn't matter. As long as you come up with one." (Dina, 
Interview 2) 

 
 The consistent pressure to deliver, oversight from corporate leadership and lack of 

time certainly complicate matters for the project lead, making it difficult to strike a good 

balance.  Dina explains how these performance pressures push project leaders to only 

focus on directing, leading to over management that hinders creativity: 

[Encouraging exploration/creativity] I think that has become even more 
difficult to allow that because there's so much more oversight over the 
process all the way through that people don't even have that twenty 
percent to give because if they did they certainly should be using it for 
something else, right?  Because we're shorthanded and there's all these 
deadlines! So we don't want that!  As a result I find that what happens in 
that setting is people burn out. They just get tired of it because they don't 
feel like they have any movement. I think we're on autopilot and I'm just 
going to do what somebody tells me to do. (Dina, Interview 2) 
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 Carol also talked about how the constant high pressure and demand to deliver can 

tie the project lead’s hand into always directing rather than being able to take time to 

consider other more exploratory ideas: 

I think a lot of management feels a lot of time pressure and deadline pressure. 
Something that might be crazier and work in the long run is less likely to get their 
attention than something that is an absolute must have a decision today. So they're 
in that mindset all the time and they may not be as receptive to something that's 
more quirky and out there and takes some time. (Carol, Interview 2) 

 
 Managing personalities and group dynamics.  Managing the personalities and 

work styles of the scientists was another important challenge for the project lead.  

Particularly, being aware of the difference among the team and knowing when and how 

to push each scientist to encourage engagement and creativity.  Ross states the difficulty 

of managing quite simply: 

Managing a research group is okay provided everyone gets along with 
everyone and there's always issues with that…In the scientific or in the 
discovery kind of group, that's much more manageable.  

 
 George’s experience highlights the difficulty of managing a project team and 

balancing personalities and its impact on creativity and problem solving:  

There were certain frustrations because personalities are so variable and 
you have the introverts, who don’t speak up enough so you aren’t getting 
all their thinking and you have the extroverts who speak too much and 
shut down everyone else.  There is that trying to balance those two out and 
we are in a culture–it is a scientific culture—so the high value is based on 
quality data and quality analysis. (George, Interview 1) 

 
 Similarly, Dina points out the challenges of engaging different personalities in a 

team but also getting team members to talk and collaborate on their own with direction 

from the project lead: 

It can be challenging to do, but it is certainly the most effective.  I think 
and have seen, I have worked very closely with a couple of project leads 
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who do this –they struggled at times for ways to get input out the team 
members sometimes—they are busy … and it can be difficult to keep that 
flow but when the team is together it starts reaching out to each other 
without necessarily having to have the leader there.  That is when you 
know it is healthy—people talking to each other and working through their 
issues and come up with solutions that they then bring to the team. Instead 
of trying to work through everything with everybody in a meeting; you 
really come with potential–they have hashed it out and gone through the 
pros and cons and then are able to present a plan. (Dina, Interview 1) 

 
 It is equally problematic to manage a team of scientists who are too much alike.  

Confrontation is a natural part of the scientific process and project team collaboration.  

However, it can be difficult to strike the right balance when everyone thinks they are 

right and no one is willing to engage or consider other points of view, as George and 

Ross’s examples illustrate: 

I also had –scientists that were egotistical at one level or another they have 
all gone through graduate school and PhD, all have made major 
accomplishments and sometimes they would be very stubborn--you know 
they want to do it their way and don’t want to hear outside 
influences/critiques--and that was a challenge because nobody is perfect 
and unless you are open to alternative points of view you are never going 
be 100% sure–and you shouldn’t be 100% sure—that what you are doing 
is the best path.  It would be frustrating working people who were too 
stuck in their ways –even for good reasons—and you know trying to pull 
them out to do all the aspects that you need to be a successful person in a 
big company. (George, Interview 1) 
 
I guess the other thing is if the manager’s relationship with the employee 
and you have the employees relationship with employee b, c, g… so trying 
to make everyone happy and get the job done can be quite challenging at 
times. (Ross, Interview 2) 

 
 Successfully managing a team of scientists with different personalities and work 

styles involves the project lead knowing their staff and how they work best.  For 

example, as Ross explains: 

Not all scientists are created equal. Some need to have that creative or that 
maybe the better term is that incentive to discover.  Some scientists just 
have a stronger incentive and self-motivating incentive to discover than 
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others do – and there are scientists who are perfectly good scientists that 
don’t have a creative bone in their body but they still can contribute and so 
forth.  As a manager you need to recognize that not all scientists are 
created equal and use that as you manage that particular scientist- if the 
person is not creative you can’t make them creative – if you are overly 
creative sometimes you have to pull the reins in on the creativity – So you 
have to understand what each individual’s strengths are. (Ross, Interview 
2) 

 
 George offered a similar view and talked about as a manager how he came to 

understand there are differences in how scientists work, level of creativity and 

motivation.  In the end, understanding these differences became an important skill in 

managing and motivating the scientists on his team: 

For me it's self-motivation.  I certainly don't think that's true for 
everyone… realize that not every person is as self, internally-motivated as 
I was and not every person is driven by the desire for what they're doing to 
work because they want it to work. It took a while for me to understand 
that there were some people who you really have to, on the management 
side, spend time with to make it clear what's in it for them, why they need 
to do it, why it's a good thing, what it could do for the company. (George, 
Interview 2) 

 
 The scientists’ work is organized in target specific project teams headed up by a 

project lead.  The nature and structure of the project teams provide both advantages and 

challenges to fostering creativity.  The role of the project lead is very important in 

providing the right balance between exploration and directed focus among team 

members.   
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Figure 4.7: Scientist’s World, Management Findings Summary 

 

Theme 2: Scientist’s World.  Sub-Theme 3: Management Styles and Practices. 
	
 The previous sections provided an overview of how the scientists’ work is 

structured and management as a function of their experiences within the project team.  It 

is clear that management is critical to the discovery process but how the project lead 

carries out these functions and responsibilities is even more critical.   

 We know from earlier discussions that scientists are independent thinkers, 

challenge seeking and constantly learning.  They see creativity as doing or discovering 

something new, something that has never been done before.  Often they are most creative 

when they are clear about the problem at hand and have some amount of space to think 

and to experiment toward a solution.  In their work, creativity is seen as something that 

happens in collaboration, tackling an impossible problem that is high stakes and needs to 

be solved (fast).  What drives their creativity is being challenged, having freedom to 

explore, feeling engaged through collaboration and owning the work.   
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 When asked about how management impacts how they work and experience 

creativity, the scientists describe two distinct types of management style and practices.  

One is the supportive collaborator, whose practices support conditions that drive their 

motivation and creativity and the other, opposing style, is that of the micro-managing 

dictator, whose practices seem to put up barriers and thwart creativity.  Speaking from 

her experience as a senior scientist, Dina provides a good contrast between these two 

management styles and how they impact the team: 

I have been on a number of project teams and many different styles at this 
point.  There are project leads that make their core members accountable 
for their sub-discipline and really push the work down to those team 
members to sort of build that section of whatever they are doing. And then 
there are team leads who are very dictatorial, they tend to get up say… 
here is the view of the world and what do you guys think?  I think that you 
get more consensus and you get a stronger package when you let the 
disciplines speak for their part of the project. As opposed to basically 
telling everybody what stuff is going to be. (Dina, Interview 1) 

 
 As previously discussed, the project lead has a good deal of influence on the 

scientists’ work environment.  How the project lead manages or their philosophy of 

management seems to have pronounced influence on the scientists’ experience.  The 

project lead’s management style and practices can actually make or break the scientists’ 

motivation and their experience of creativity. 
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 Supportive Collaborator.  The supportive collaborator is a project lead whose 

management style and practices encourage a positive collaborative work environment.  

This type of manager believes the success of the project team depends on providing 

conditions that support the scientists’ natural tendency to learn, seek challenge and 

problem solve.  The supportive collaborator balances between the management functions 

(supervision, coordination and direction) and creating space for exploration and problem 

solving.  This type of manager knows when to allow space for exploration and when to 

direct and focus the work to meet the goals of the team.  Take for example George and 

Ross’ description of how they manage as a project lead, which is in the style of a 

supportive collaborator: 

I always thought my job was to make people better at their jobs. You have 
got to put aside a bit of your own ego when you are helping someone 
become your boss…versus other managers who would sort of keep 
everything in line—what does everybody need to do, make sure they do it 
and focusing narrowly on that.   (George, Interview 1) 
 
Those that communicate well, those that are not threatening. You work 
with me, not for me. That type of thing. We're a team, back before team 
became a good word. Keeping the goals. Goals are something that we 
haven't touched on yet but unrelated, similar to timelines but slightly 
different, achieving goals is always a great thing and if you have a group 
of people that are working together to achieve a common goal, that's a 
very powerful tool in motivating folks. (Ross, Interview 1) 

 
 Dina and Juliette highlight the importance of the project lead to take charge and 

direct when necessary:  

So I think it's always really important for people to know what the goals 
are so you're not just running off on some tangent just doing something 
you feel like doing. (Dina, Interview 2) 

 
Also when we are not as engaged for some reason in teams or when we 
have conflicts with other team members it is important to have a manager 
that you can share the problem with and ask for some help.  These are the 
things for the past few years that have been important in terms of 
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communication, collaboration, scientific expertise, that work for me. 
(Juliette, Interview 1) 

 
 Michael’s approach to management illustrates the importance of going beyond 

just directing and supervising but to manage a balance that drives creativity: 

I think when management offers flexibility in its employees to take an 
active role, to play an active role in answering these questions is where 
allows for creativity and allows for innovation.  Otherwise, its employees 
at all levels are not learning. I think that it doesn't leave room for creativity 
if the questions are known and the questions are easy. I think it’s when we 
are pushed hard is where we strive to be excellent and that's where the 
creativity has to come in. (Michael, Interview 2) 

 
 Encourage openness and idea sharing.  Many of the management practices that 

are characteristic of the supportive collaborator fall into two main categories.  The first is 

encouraging openness and idea sharing.  The scientists emphasized having a positive and 

open environment to share ideas is critical to their work and being creative.  It is the 

project lead’s management practices that sets the tone and shapes the work environment.  

 The willingness of a project lead to get input or hear ideas from team members is 

a quality that makes for a successful manager, according to a number of the scientists: 

I think the most successful project leads are those who get input from the 
team members. (Dina, Interview 1) 
 
I think it's really important. You need a manager who's going to 
communicate openly and honestly with you who you feel that you can be 
open and honest with. (Carol, Interview 1) 
 
Listen to your employees--for one talk to them and listen to them--develop 
a line of communication so that they can tell they like or dislike and I get 
to tell them what they do well and what they need to improve in--again, 
supportive non-confrontational environment. (Ross, Interview 2) 

 
 Both Michael and Juliette stress the advantages of a more open and collaborative 

environment:  
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I guess being involved in project meetings that are about where the 
direction the project goes. It's satisfying to know that your opinion and 
your work counts in decision making. I think that's satisfying. (Michael, 
Interview 1) 
 
[Supportive manager] It’s important at this level, because if your ideas 
cannot get out of the room and your manager cannot help you feed your 
ideas into the organization somehow, or help you guide your own idea or 
the way you think of your idea. Engage your idea towards what really is 
meaningful to the company both in a project portfolio idea or the way you 
work or the way we interact, it is going to be completely useless. (Juliette, 
Interview 2) 

 
 Others stressed the importance of feeling you can share ideas no matter how 

outrageous or crazy.  Simply put, managers who operate from the perspective that there 

are no dumb questions or ideas are those that engage and motivate their team through the 

discovery process, as Juliette shares:   

I think having meetings –the group meeting settings where people are free 
to speak–even if it is some not very smart idea –but we don’t consider 
those not very smart ideas–people are free to speak, people are free to 
present and share some thoughts–I think my manager has been capable of 
embracing my personality in a way that gives me enough freedom to do 
what I know that I need to do, so I probably also showed him that I had 
what it takes to complete my goals and he saw that year after year that was 
happening.  If he had been controlling me and over my shoulder and 
micro-managing me—that wouldn’t work.  (Juliette, Interview 1) 

 
 Dina points out that for a project lead you want to hear from your team because 

often those scientists provide the best perspective about the issues and possible solutions: 

I think that people who are closest to it see what the issues are even if 
they're not always articulating them; they kind of see where sticking points 
are.  So for whatever level that they're at, try to come up with something to 
make it better, to improve. (Dina, Interview 2) 

 
 

 Encourage freedom and autonomy.  The second set of management practices of 

the supportive collaborator relate to encouraging freedom and autonomy.  This is 

managing in a way that provides the scientists the space to experiment and explore new 
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ideas or approaches.  Similar to openness, it is the ability of the manager to harness the 

scientists’ natural tendency toward curiosity, challenge and problem solving, while 

providing clear direction, guidance and help to focus the work. Here is how James 

describes it: 

[Aspects of work environment that encourage your creativity] …I think 
number one is freedom and autonomy. Being able to kind of ... Here's the 
over all goal, but I'm not micromanaged. That's part number one. Part 
number two is having the right support to be able to accomplish goals. 
(James, Interview 2) 

 
 For those scientists who have been senior project leads, such as Ross, he describes 

how this balance looks and why it is important: 

In the discovery area the key is usually to have or generally there is a mix 
of young individuals and less young individuals and I think you want to 
try and encourage everyone where there is no fear or negative 
consequences for doing something unusual – not unusual but out of the 
ordinary – experimenting with something that is tried and true but you 
want to see if you can tweak it a little bit.  I am very much in favor and 
encourage individuals to do and experiment outside the ordinary.   

 
Ross goes on to share a specific example of the practices he uses to encourage 

experimentation among the scientists he manages on any given team: 

My style is to give people plenty of rope. If they want to do something that 
we've always done one way and they want to do it a different way, let 
them do it a different way but make sure they compare it to the way we've 
done it forever. And prove to me that your way is better. Don't just say it 
and go off and do it but do the experiment. Be an experimentalist. The 
outcome will tell which choice you'll have to make. I think giving that 
empowerment to the individual just not in that small example, but 
throughout all interactions, the opportunity to prove the boss wrong is a 
good motivating incentive. I have used that a lot and people I like to work 
with like that. (Ross, Interview 1) 

 
 Carol discussed a strategy of setting a specific amount of time aside time for 

scientists to explore and work on their own ideas as a way to encourage experimentation 

as well as improve engagement: 
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One of the things that we've also talked about here is to encourage 
creativity giving people ten percent of their time to work on any project of 
their choice that could ultimately be beneficial to the company. The idea 
being that it gives people time to exercise that creativity without having to 
go to management and ask for permission for everything. I think that sort 
of thing has really had a useful role, as well, because it avoids some of 
these discussions from even coming up in the first place. (Carol, Interview 
2) 

 
 Dina highlights how giving scientists some space and freedom can have a positive 

impact, especially with motivation: 

I think what motivates ... my observation and my belief is that certainly 
not all but a fairly substantial amount of people who are in this discovery 
effort wouldn't mind working really hard if they felt they owned a piece of 
it. They were really owning some of it.  People in general, I think 
scientists at this level want to feel ownership over what they're doing and 
feel like they're contributing. (Dina, Interview 2) 

 
 However, providing freedom and autonomy can be a difficult challenge for 

managers in the midst of demands to perform and deliver, as Dina points out: 

For some people that's fine, they're happy to just come in, somebody tells 
them what to do, they do it, but for the most part discover science is not 
like that.  They need a little bit of room so that they don't feel like there's 
going to be adverse consequences if they spend a couple minutes thinking 
outside the box.  I find that that protection of their time to do that is 
increasingly difficult. (Dina, Interview 2) 
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 Micro-managing Dictator.  The micro-managing dictator is essentially the 

opposite of the supportive collaborator.  The micro-managing dictator is a project lead 

whose management style is about critique, authority and fear.  The team is managed from 

a top-down perspective, with the project lead making the decisions about the direction of 

the work and how it will be done.  What they say goes.  Communication and 

collaboration are stunted and there is little room for different points of view or ideas.  As 

a result, a sense of fear is created among the team about sharing their thoughts or being 

engaged.  Unlike the supportive collaborator, the micro-managing dictator is less 

concerned about balancing between managing and exploring.  Instead it is all about 

supervision, coordination and direction of the team and pushing hard to get results.  In the 

end, this type of manager may get results but they come with a cost of the scientists’ 

motivation and how they experience creativity.   

 One of the ways managers can stifle the environment and limit creativity is by 

limiting scientists’ participation and willingness to share and explore ideas that are 

different from the manger.  Juliette describes how this can happen when a manager or 

project lead is too critical: 

I think what hinders anything that could lead to creativity is not have a 
healthy environment to talk.  It is having a manager that has criticism all 
over the place. 
Basically, you don’t want a manager say, yeah it’s great, do that to all 
your ideas, but you don’t want a manager to be the opposite either.  You 
want someone that can fairly criticize your own idea, your own ambitions 
and your own idea of career development. You want a manager that also 
has some visibility across the company. (Juliette, Interview 2) 

 
 Brian and Patrick show how criticism and a lack of support for scientists’ ideas 

and contributions can create a negative environment for creativity: 
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[Boss/Manager] …their personality was he made you feel like if you didn't 
have the right answer, then you shouldn't participate almost. Many people 
in that group were even telling folks not to interview, don't come here. It 
really stifles on the creative engagement with most of the group because it 
led to individuals putting up walls about their research so that others 
wouldn't get in on it. (Brian, Interview 2) 
 
I think, that the negative thinking is very very tough to be the creative. 
You have to be always be open and positive thinking, is really important.  
Of course, when you say some kind of a crazy idea, people might criticize, 
but that's not good, so that when you have some crazy idea during the 
conversation, we have to grow that idea and don't criticize, even if you 
feel like a stupid idea.  That, I think, it is important.  So, don't criticize 
other people's idea. Listen carefully and then be humble. (Patrick, 
Interview 2) 

 
 Dina describes the impact of limiting the engagement of scientists, when scientists 

do not see any of their ideas in play or being considered: 

 [Scientists’ work]…When it's a part of a larger process and they don't see 
their own thoughts being implemented I think that tends to make them 
very passive and I think that burns you out very quickly. (Dina, Interview 
2) 

 
 Support from the project lead is important not only to a scientists’ career 

development but also their motivation and engagement that drive creativity.  As Patrick 

puts it,  

…support of people or the positive, you encourage…somebody has to 
encourage you, otherwise, I think, it's very, very difficult. (Interview 2) 

 
 When a project lead uses negative reinforcement to motivate performance, it can 

often undercut the support needed by scientists to be creative, as described by Ross: 

…crime and punishment. They didn't build up people's strengths. They 
didn't feel they needed to explain themselves or actions. Let's see… basic 
style…formal style versus me as a very informal/un-formal. Also trying to 
take a one on one approach to people management and face to face 
discussion of what the issue might be with that individual. (Ross, 
Interview 1) 

 



   

	 130	

 Carol highlights how support can be undercut by pitting scientists against one 

another in competition to motivate performance: 

Every once in a while you'll see a manager who instills more of, I don't 
know, more of a competitive cutthroat environment within the team, if you 
can't get it done fast enough I'm going to have that person do it. I've seen 
that a lot actually in academia. I haven't seen it as much in industry, but it 
does exist sometimes. Let's be honest, those people aren't long for 
industry, at least not in this sort of a role. (Carol, Interview 1) 

 
 The best of managers can fall into becoming a micro-managing dictator due to the 

need to make decisions about the course of the project in the face of high pressure to 

deliver.  There may not be enough time to deliberate on all perspectives; sometimes it is 

easier and necessary for a manager to make decisions.  Again, it is a balance that can be 

difficult to maintain, as Carol points out: 

We've done some creativity in the workplace training here for the 
scientists and one of the things that I think has been hugely beneficial is 
comparing responses to new ideas. You can say "no, because" or you can 
say "yes, but" or you can say "yes, and." That "yes, and" is hard for a lot 
of managers. (Carol, Interview 8) 

 
 Another way the micro-managing dictator can hinder creativity is by keeping 

scientists from being scientists.  Specifically, constraining scientists’ natural tendency to 

be curious, explore and problem solving, where they do not have freedom and autonomy 

to think and problem solve without being told what to do and how to do it, as Juliette 

describes: 

Overall the senior manager is in charge of a lot of people and if it is 
someone that is micro-managing it won’t change—they will micro-
manage everyone – people might feel very uncomfortable and even the 
action or the examples I just gave you might not even work very well 
because you have someone on top of everyone else trying to dictate what 
should be done and why it wasn’t done and blah, blah, blah. That is why 
people leave if they don’t feel that they are given opportunities and 
freedom to think and to work the way they work better. (Juliette, Interview 
1) 
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 George highlights how a lack of freedom and autonomy that restricts scientists’ 

ways of thinking and working can have negative impacts: 

There was one time when my boss decided we had to discover something 
by a due date…so that deadline, that forced deadline, instead of doing five 
or six things in parallel and letting them work out, with a deadline you had 
to make a choice…okay, I can only do these two things and I got to beat 
on them really hard and that's all I can do. I've just got to focus on this and 
spend none of my time thinking about new and different things, but just 
sort of cranking through it maximum speed. I hated that.  It wasn't the 
stress that I necessarily minded; it was the restriction of not doing 
something new during the period.  I couldn't start something new; I 
couldn't try a new approach. I could only implement the ideas I already 
had, which I thought were good, but I had to do them with intensity and 
repetition until they worked. (George, Interview 2) 

 
 As Ross points out, management is important and makes an impact on how 

scientists work and how they experience satisfaction in their work: 

There is a difference between a manager and a leader.  A lot of leaders are 
not very good managers…I ended up managing most of the people there 
because the other managers that they had managing the different 
departments turned out not to be good managers and so no one liked 
working with them. A person would leave, the manager would leave and 
then I would inherit the groups. (Ross, Interview 1) 

 
 The project lead’s management style and practices can actually make or break the 

scientists’ motivation and their experience of creativity.  The scientists’ motivation and 

ability to be creative is directly influenced by the philosophy and management style of 

the project lead.  Two distinct management styles were described in terms of the 

influence the management practices have on creativity—individually and collectively. 
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Figure 4.8: Scientist’s World, Management Styles and Practices Findings Summary 
 

Theme 3: Organizational Context (Operations and Governance) 

 Understanding how scientists experience creativity at work rests in part on 

understanding how organizations operate.  As Michael describes:  

In terms of supporting a creative environment, I guess the corporation sets 
the tone; it makes it easier to do that. It makes it easier for the manager to 
do that. I guess from the corporation standpoint I think that cascades down 
to the director and to the supervisor role more. There's a trickling down 
effect, I guess. It makes it easier for the managers to allow their reports to 
be more creative. (Interview 2) 

 

 Theme 3: Organizational Context.  Sub-theme 1: Corporate Level Support 
for Creativity. 
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 What happens at the corporate level matters and is reflected all the way down to 

the project level.  According to Michael, it is the organization that drives support for 

creativity and the conditions that support, all the way down to the project level, the 

scientists’ work environment and his or her world: 

…When it comes to creativity, I think it comes from up top, where it 
creates an environment fosters that kind of collaborative respect for others. 
From there I think the director level, the scientist level, down to the RA 
level. It’s just a respect across all those levels that drives that creativity 
across all levels. It has to be an alignment and its expectations for that type 
of environment drive creativity. I think it’s important to have it across all 
levels (Michael Interview 2). 

 
 For Ross, creativity flows down from a culture that is supportive and open to 

communication and idea sharing: 

I think you want to try and encourage everyone having it where there is no 
fear or negative consequences for doing something unusual – not unusual 
but out of the ordinary. (Ross, Interview 2) 

 
 Both Frank and Michael highlight how the organization’s culture was important 

to supporting creativity that flowed to their world (project team):  

The organization really had the culture that encouraged that and fostered 
that kind of thinking and that kind of teamwork. (Frank, Interview 2) 
 
[Different org. cultures] My current company I feel like it’s lacking 
[environment for creativity] compared to my last place. I think that maybe 
it comes from the corporate level. I think my current company there is no 
program and no communication from the corporate level to have that type 
of environment.  Compared to my last place where that clearly 
communicated to us and they would have the president of the company 
come and fly over and talk about those values and follow up on those 
values. So I think it’s important for the corporation to set that tone. I think 
that my last place had that and I think this place is lacking and I think it 
does make a difference from the one-year I've been here. (Michael, 
Interview 2) 
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 Other scientists talk about some of the key aspects that seem to matter and drive 

creativity in the organization, such as leadership, finding the right people, pushing for 

results and the physical design of workspace: 

Leadership: 
I think so much of this business is about people. I think people maybe 
underestimate the impact that the leader can have on an organization when 
they're there from the get-go and installed culturally what the organization 
is and how it's organized and what's valued and what's rewarded and 
what's not tolerated. (Frank, Interview 2) 

 
Hiring: 

The company had a philosophy of hiring really good scientists and getting 
them to do something good and it was very loose about what you were 
expected to do. You could explore and that scientifically, was probably 
when I was most creative.  The freedom to be very creative and think 
about problem and solve them in different ways was really enjoyable from 
the science side. (George, Interview 2) 
 
I think I've been fortunate in that the small organizations I've been a part 
of, I was integral to the hiring process. If you hire people who want to 
solve problems, it's not a big deal to motivate them to solve problems. 
(Frank, Interview 2) 
 
The hiring practices, creates a culture where even though you're doing a 
drug discovery process and there's timelines and, how you look at that, 
how you publish on that, what you're doing that's cutting edge is really 
valued in that organization. (Dina, Interview 2) 

 
Pushing Results: 

I think a company can really drive and get solutions by forcing a system or 
challenging employees to find a way to make something that seems fairly 
impossible ... to make it happen.  Because that's where people really then 
have to engage their brains and not go on autopilot.  I think as you build 
those into the system, that's what tends to keep people happy with their 
work and wanting to continue to contribute even when they have to take 
care of sort of the more routine mundane pieces of their job. (Dina, 
Interview 2) 

 
Physical Design: 

Where people physically are located is huge. I think that that's extremely 
important to have the whole project team be very close to one another 
physically to really facilitate the discussions and the interactions.  I think 
that having a shared, very open lab space where the people tend to get 
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more creative and where the action really happens, but having quieter 
office space and desk space where everyone can have some room to think 
and be uninterrupted is a pretty big deal. (Carol, Interview 2) 
 
We are in a new work environment for the past year, almost a year. It’s an 
open space called collaborative work environment. Instead of work in 
cubes, we work with open space thus we can teach each other. We were 
reorganized in order to be closer to our functional group. At the same time 
in the same floor, they tried to have functional groups that interact on a 
routine basis. I would say that the fact that we minimize our efforts to find 
people and we don’t need as many meetings, formal meetings anymore 
because we just find them and we find team rooms that are available. 
Because again, the layout of the company was changed so we have an 
optimized space. I think this improved our way to deliver creativity. 
(Juliette, Interview 2)  

 
 Scientists’ experience of creativity is shaped by a number of factors related to the 

corporate operations and governance, particularly factors that act to support scientists in 

their work.  

 
 

 

 

 
 
 
 
 
 
 
Figure 4.9: Organizational Contexts, Corporate Level Support for Creativity Findings 
Summary 

 Theme 3: Organizational Context.  Sub-theme 2: Organizational Type. 
	
 The company’s operations and governance shape its culture and ultimately drive 

the strategic decisions about the research pipeline, financial investments, resource 
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allocation and management structure.  How a company operates is in many respects 

influenced by the type of organization it is.   

 For example, small biotech start-ups (SBS) have very little in the way of formal 

operations and governance; instead they are more flexible and open.  SBSs operate in a 

“survive or die” environment; there is little time or need for formal corporate operations 

or process.  It is all about successfully advancing a promising drug target before the 

financial investment runs out.  In contrast, small to medium established biotech or 

biopharmaceutical companies (SMBT or SMBP) operate in a “survive or thrive” mode.  

These companies are beyond just surviving and are looking to thrive and grow their 

businesses.  Each has formal structures and operations in place as well as sound financial 

footing and resources available to develop long-term strategies to thrive.  Some 

SMBTs/SMBPs are more flexible and open than others, it just depends on the corporate 

culture toward risk and overall strategy.  Lastly, large established pharmaceuticals (VLP) 

operate in a “succeed or recede” mode.  These organizations have been in operation for 

decades and are considered the leaders in the industry.  The VLPs are wide spanning 

businesses with great financial and technical resources available, their corporate 

operations and strategies are about succeeding in the face of growth and changes of the 

competitive landscape rather than receding as a leader in discovery and innovation. 

  It is the decisions at the corporate level that push conditions and practices that 

support creativity throughout the company, which varies based on the organizational 

context.  Presented below are company profiles for each type of organization based on 

the scientists’ work experiences.  The summaries are meant to provide some sense of the 
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corporate culture and how the company approaches strategic decisions that impact 

creativity.   

 Small Start-up Companies (Live or Die).  These are very small companies of 

less than a 100 people; often it is no more than 10.  SBSs are flat in structure, flexible and 

open by design.  

 SBS-A company (Frank).  Frank is currently at SBS-A, a small biotech start-up 

with fewer than 10 employees.  The company structure is loose, with little hierarchy or 

structure.  The operations and management of the scientists and the research tend to be 

more flexible and open.   

 In addition to SBS-A, Frank also relied on his experiences at other companies, 

SBS-1 and MBP-1.  SBS-1 was a small biotech start-up that evolved from an academic 

lab.  Similarly, SBS-1 like SBS-A had an open and flexible work environment, with less 

hierarchy and structure.  However, over time and with increased success, the company 

grew in numbers of employees along with more structure and management, but overall 

the operations remained fairly flexible and open.  

    SBS-B company (Patrick).  Patrick started SBS-B Company, a small biotech 

start-up, three years ago.  The company is very small with most of the research being 

done by four individuals including Patrick.  SBS-B’s operations are very open and 

flexible, with little structure or hierarchy.  The company is focused on research to 

develop new therapies that have not been done before.  The nature of the work in SBS-B 

is highly collaborative and because of its small size, requires the team of scientists to go 

beyond their own areas of specialty and expertise.   
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 SBS-C company (Brian).  SBS-C Company, a small biotech company, evolved 

from an academic lab.  Brian has been with SBS-C for nine years and has seen the 

company grow and shrink in response to competitive pressures of the business and being 

a small company.  Overall, the company is fairly open, with little hierarchy or structure.  

Over the past few years, it has transitioned to a virtual company, where staff divide their 

time working remotely at home and on-site in the lab.  SBS-C has been successful over 

the years, specializing in a specific target that attracted the interest of a number of large 

pharmaceutical companies.  The collaboration resulted in some compounds being 

effective, but none of them made it to a drug.  But over time, the pharmaceutical 

companies’ interest in this particular target caused SBS-C to eventually wane.  This 

resulted in SBS-C shrinking in size and continuing to work on this particular target and 

develop viable compounds.  SBS-C as a small biotech company has experienced the ups 

and downs of the industry and the ups and downs of growth in employees and 

management.   

 SBS-D company (Ross).  Ross began SBS-D, a small biotech start-up, more than 

10 years ago.  SBS-D is one of many small biotech start-ups Ross was involved with over 

his career.  His perspective and experience are based on being someone who has been 

there in the beginning, at the start-up phase.  Those prior start-ups grew to be very 

successful and established medium sized biotech companies.  SBS-D is still a small 

biotech start-up, with fewer than five employees and little structure or hierarchy.  The 

company specializes in antiviral orphan diseases (in this case, meaning it is neglected by 

the industry).   
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 Established Small/Medium Companies-SMBT, SMP, MBP (Survive or 

Thrive).  The established small/medium companies all have formal structures, operations 

and governance, but the level of openness and flexibility vary depending on the 

companies’ overall corporate cultures.  Juliette and James describe their companies as 

more flexible and open as compared to Michael and Dina. 

 SMP-A company (Juliette).  Juliette has spent her entire career at SMP-A 

Company, a small to midsize pharmaceutical company. The company operates from a 

top-down perspective, with strategic business decisions about the research portfolio and 

pipelines being made at the top level of leadership.  There is a push and pull with the 

level of structure and hierarchy within the organization.  As the company has grown, so 

has the bureaucracy leading to more rigid management and slowing of the progress and 

pace of the work.  Responding to competitive pressures, the company reduced the level of 

bureaucracy to enable more flexibility to expedite the work and to meet various timelines.  

The company as a whole is more top-down and bureaucratic, but they try to build in more 

flexibility to scientists at the research team level.   

 SMBT-A company (James).  James has been with SMBT-A Company, a small to 

medium sized biotech company, for three years.  James, who was a medical doctor, 

joined SMBT-A to lead a special group within the discovery division of the company.  

SMBT-A’s discovery portfolio and pipeline focuses primarily on rare or “orphan” 

diseases and as a result is more flexible in its management and structure.  It should be 

noted that James’ group is very specialized, operating almost as a stand-alone within the 

company, working on research that has never been done before.  This group operates very 
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autonomously; it is a very open and flexible environment where the group is empowered 

to make decisions about the direction of the research and resources. 

 MBP-A company (Michael).  Michael has been with MBP-A, a medium-sized 

biopharmaceutical company, for two years. Prior to joining MBP-A, Michael spent five 

years at a large pharmaceutical company.  MBP-A is more rigid or structured with regard 

to strategic decisions about the research portfolio and pipeline but more flexible and open 

in how they manage the work of scientists.  In addition, MBP-A’s culture is open to more 

risk and willing to invest longer term into the research as compared to the previous 

pharmaceutical company Michael worked for.  However, the strategic decisions from the 

top leadership drive rigidity in timelines and in meeting particular benchmarks.   

 MBP-A company (Dina).  Dina works at MBP-A, a well-established medium-

sized biopharmaceutical.  The company operates from a top-down management structure 

with defined lines of hierarchy and clear organizational goals.  The company’s leadership 

is entirely comprised of scientists.  The important high-risk strategic decisions are made 

at the very highest levels of leadership.  MBP-A prides itself on being driven in their 

decision-making; once a decision is made they do not second-guess it.  The company 

focuses it efforts more on efficiency and streamlining existing research rather than 

conceptual ideas of basic science.  Strategically, the company is risk-averse, focusing 

mostly on innovation around existing avenues of science and as a result, the process is 

more stringently managed. 
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 Established Very Large Companies-VLP (Succeed or Recede).  The very large 

companies are both pharmaceuticals companies that have been in business for decades 

and have established a reputation of a leader in the industry.  These companies have 

extensive formal structure, hierarchy and processes and employ more than 10,000 people 

with operations nationally.  George sees his company as much more rigid and 

hierarchical while Carol describes her company as more flexible and works toward 

maintaining more openness to support creativity and innovation.  

 VLP-A company (George).  George spent his almost 40-year career as a scientist 

at a large pharmaceutical company with close to 70,000 employees.  Over the course of 

his career George saw many changes in the organization, structure and decision-making 

strategies of the company.  In the 1980s and 1990s, the company was driven by a 20/80 

rule, where scientists were encouraged to spend 20% of their time exploring new ideas 

and pursuing self-directed projects and the other 80% was spent on projects related to the 

company’s R&D portfolio and pipelines.  In the 2000s, there was a radical shift in the 

operations and management due to large growth, competitive pressures and lack of 

success as compared to the previous 20 years.  The company utilized management 

consultants who recommended a re-structuring of the organization and management.  The 

company went from being entrepreneurial to a rigid, process-oriented company.  The 

roles of the scientists and the various specialty teams became much more defined, 

working separately rather than collaboratively.  Since the 2000s, the company has 

remained smaller than in the 1980s and 1990s and maintains a more narrowed research 

focus.  The organizational structure and management have been shaped over this time 

mainly by competitive pressures and new focus on development over discovery.  Today, 
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VLP-A has a more specialized strategy of innovation around existing knowledge and 

methods rather than big new ideas.  

 VLP-B company (Carol).  Carol has been with VLP-B Company for more than 

five years.  Shortly after Carol joined the company, it spun off its pharmaceutical R&D 

operations to a separate company.  The split that brought more independence and focus to 

the pharmaceutical discovery and development was viewed very positively.  At the same 

time, it created challenges with culture, what it should be and how to build it.  Prior to the 

split, the VLP-B was much more rigid and formal in structure in the decision-making 

process.  Currently, the company has worked toward a more flexible structure where 

more decisions are being pushed down to the research teams.  

 Strategic decisions about how to respond to competitive pressures and foster 

creativity throughout the company have a lot to do with the type of organization, what 

resources are available to the company and how they are used.  

 

 

 
 
 
 
 
 
 
 
 
 

 
Figure 4.10: Organizational Contexts, Organization Type Findings Summary 
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Theme 4: Dynamics of Creativity 

 The fourth and final theme is a combination of the three previous themes 

(scientist, scientists’ world and organizational context).  The idea that emerged is that 

creativity and how scientists experience creativity is not static but dynamic and changing.  

The scientists’ experience of creativity seems to result from a complex interaction 

between the industrial competitive pressures, the company’s response to these pressures, 

strategic decisions that drive operations and governance and the goals and problems that 

flow down to the project level.  Below is a description and comparison of Frank and 

Dina’s experience that highlight how the type of organization, operations, strategies and 

culture that shape the problems that flow down to the scientists and define the conditions 

for creativity (i.e., time, resources, support, etc.).  This same analysis and comparison 

could be done for each scientist showing how the interaction between competitive 

pressure, corporate level characteristics and decisions shape and define the type of 

problems faced by the scientists. 

 Frank works for a small biotech start-up (SBS-A), while Dina (MBP-A) is at a 

medium biopharmaceutical but began her career at a small biotech start-up.  Dina and 

Frank’s insights into their varied experiences at the different types of organizations 

provide good examples of how the dynamics of creativity operate.  

 SBS-A, like other start-ups, is small by design and has little formal hierarchy or 

structure.  The focus for SBS-A is on experimental or never-been-done ideas and 

solutions.  The SBS-A culture is open, collaborative, project-oriented, fast, nimble and 

pushes the boundaries of risk.  As a result, what flows down to the scientist are conditions 

that support a very open creative but high-pressured work environment.  In contrast, 
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MBP-A is a more established company with a fairly large market capitalization that is run 

entirely by scientists.  The company is organized along two tracks, research and 

development.  MBP-A operates in a top-down fashion, whereby all the big decisions are 

made at the top corporate level.  The commercial development side of the business is far 

more structured, relying on project management techniques, which is more suited to the 

work.  While on the research side, MBP-A tries to keep the structure and management 

much looser and flexible to support creativity.  However, as discussed previously, it is a 

balance. 

 The strategic focus of SBS-A is a singled-minded survive or die; find a successful 

target before funds are exhausted.  MBP-A, by contrast, is an established company, with 

more formal corporate leadership, structure, resources and operations available to 

develop business strategies needed to thrive in their competitive environment. 

 Frank talks about the advantages that come with being part of a small biotech 

start-up such as empowering the scientists to make decisions, less bureaucratic hoops and 

more freedom and autonomy: 

I think it's why small biotech has been so disproportionately successful 
and productive is because we are by definition always small. We have 14 
people at SBS-A. I don't think we're better, smarter or faster than our 
counterparts in big companies, but we just have so many fewer hoops to 
jump through that we can just (pardon my French) get shit done without 
having to ask permission or continuously asking for permission. I think 
part of that is just driven by small size. I don't want to say that there's no 
structure. It's just what the structure is and how project teams are 
empowered from a budgetary and decision making standpoint.  Part of it, 
in a big organization, is driven by structure. (Interview 1) 

 Dina contrasts how the small, less structured and open culture of the small start-

up was an opportunity to be creative and focused in ways unlike her experience at MBP-

A, but at the same time was far more volatile and high-pressured: 



   

	 145	

I pretty much came to work and for many years it felt like being a post-
doc or it felt like being the PI…because I think there were certain 
directives that the company was trying to do, but there was really no 
management over how that should be done. I had more autonomy than 
then at any other time in my career. (Interview 1) 

 
She also highlights the difference between the cultures of a small start-up and MBP-A: 

MBP-A was very focused on outcomes and results, streamlined decision 
making, find the critical path experiment. There was not support for the 
idea of, “let’s check this out, investigate, or see what could be valuable 
here.”  It was totally 180-degree difference. (Interview 2) 

 
 Dina explains how MBP-A decides on various business strategies, approaches and 

levels of risk as compared to a smaller start-up.  For example, MBP-A is unlikely to 

develop a strategy to explore a new idea about basic biological science because in their 

view, it carries too much risk: 

MBP-A can’t wait for those answers –you know that is just not in their 
mindset—they are like…that is going to take me twice as long to move 
forward and I still don’t know what it necessarily means so let’s just go to 
the punch line and move forward.  There (biology-MBP-A) I think it is 
much more streamlined. (Interview 2) 

 
She goes on to elaborate on MBP-A’s overall strategic view and approach: 
 

MBP-A wants innovation and it wants new ideas and new processes, I 
think they are just more stringent than other companies. Again, my 
experience largely drawing from the start-up I worked at previously, 
where they really want out of the box type thinking, something very novel 
and you don’t even know if it will work-it just like a concept.  MBP-A 
tends to shy away from that. (Dina, Interview 2) 

  
 The contrast between SBS-A and MBP-A highlight the idea that creativity is a 

complex phenomenon.  The scientists’ experience of creativity is a function of varying 

dynamics that shape the organizational context and will be discussed further in the 

following chapter.    
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Figure 4.11: Dynamics of Creativity 

Summary 

 Scientists’ creativity is fundamentally rooted in who they are, how they think and 

what motivates them.  How scientists’ experience creativity is fluid and dynamic.  

Creativity is a function of complex interactions across the entire ecosystem of the 

business that drives the strategy and defines the problems that flow down to the scientists.  

The nature and type of problems, along with how the scientists’ work is managed, are key 

factors that shape the scientists’ experiences of creativity.  

 The first theme, Scientist, captured the participants’ understanding of who they 

are, how they think and what motivates them.  The sub-themes included Background and 

Early Experiences, Motivation, Creativity (what it means) and Conditions for Creativity. 

 The second theme, Scientist’s World, reflected aspects the scientists’ work 

environment (namely the project team) that influence their experience of creativity.  The 
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sub-themes include Organization of Work, Management (role), Management Style and 

Practices.   

 The third theme, Organizational Context, relates to the operations and governance 

that shapes the culture and strategic decisions about the research pipeline, financial 

investments, resource allocation and management structure that influences support for 

creativity.  The sub-themes include Corporate Level Support and Organizational Type. 

 The last theme, Dynamics of Creativity, is a convergence of the three preceding 

themes.  This theme represents the complexity of creativity and a significant finding of 

this study that will be discussed in the next section.   

 The whole of these findings will be further explored and discussed in Chapter 

Five.	  
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Chapter 5: Interpretations, Conclusions and Recommendations 

 The purpose of this basic qualitative study was to understand how early drug 

discovery scientists experience creativity in a highly managed and coordinated work 

environment.  There is a growing body of research about individual creativity and the 

process as it relates to organizational innovation, specifically the interplay between the 

individual, group and organizational level factors and processes.   

 Amabile and Pratt (2016) recently evaluated the relevance of the original 

componential model of creativity (1983, 1988) based on a review of the body of research 

conducted over the past three decades.  Although the basic tenets of the model are still 

relevant, Amabile & Pratt (2016) identified four new conceptual elements such as a sense 

of progress in creative idea development, meaningfulness of the work, affect, and the 

potential positive influence of extrinsic motivation on creativity.  Despite the extensive 

research over the past decades and recent conceptual modifications of the original model 

(Amabile & Pratt, 2016), there is still more to learn about creativity, the process of 

creativity, and the influence of the organizational context.  This study is intended to 

contribute to the literature and the ongoing discussion about the experience of creativity 

in the context of the work environment and its various antecedents, specifically 

management practices.  

 The questions that guided this study were:  How do scientists working in the early 

discovery phases of the R&D pipeline experience creativity?  How does using process 

management in the early drug discovery phases of the R&D pipeline influence scientists’ 

experience of creativity?  
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 However, it is important to note that the researcher’s understanding of process 

management and its role in early drug discovery has evolved over the course of the study 

as a result of the data collection.  Based on the literature, there was an assumption that 

specific process management schemes or techniques were being utilized in the early 

discovery phase of the R&D process as a means to improve cost and productivity 

efficiencies (Accenture, 2013; Brown & Svenson, 1998; Cardinal, 2001;Hogan & 

Tangney, 2018; Johnstone et al., 2010; Kola & Landis, 2004; McKelvey, 2008; Mignani, 

et al., 2016; Papadopolous, 2000; Paul, 2010; Sewing et al., 2008).  However, this 

assumption was not reflected in the scientist’s description of their organizations or how 

their work is managed.  The scientists describe specific management practices 

characteristic of process management, those focused on control, coordination, 

formalization, standardization and efficiency (Adler et al., 2008; Benner et al., 2003; 

Hackman et al., 1995; Harry & Schroeder, 2006; Womack & Jones, 2003).  According to 

the scientists, formal management methodologies (i.e., Lean, Six Sigma, Lean Six Sigma, 

etc.) were prevalent in the development phases of the R&D process but not in early drug 

discovery (target identification, validation, screening and lead development as well as 

pre-clinical phases).  

 The formal management practices employed within the scientists’ work 

environment, although not specific process management methodologies, had similar 

purposes aimed at improving efficiency and effectiveness of the discovery process 

through streamlining or reducing variability of the work processes (Bhasin & Burcher, 

2006; Dahlgaard & Dahlgaard-Park, 2006; Naslund, 2008).  Over the course of this study   

the researcher came to understand that process management is not necessarily a specific 
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methodology but rather a set of practices.  Rather than focus on whether an organization 

implements a specific commercial management methodology, the focus should be on the 

nature and type of management practices such as control, efficiency, standardization and 

variability reduction. 

 This chapter is organized into three main sections:  1) interpretations of the 

findings, 2) conclusions and 3) recommendations for future research. 

Interpretations of the findings  

 The research questions for this study appeared to be straightforward, but as other 

researchers and scholars have found, studying creativity is challenging and complicated 

(Amabile, 1983, 1988; Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016; Blomberg, 

et al., 2017; Corazza, 2016; Drazin et al., 1999; Rosso, 2014; Staw, 1990; Woodman et 

al., 1993).  This study was no exception.   

 Most theories of creativity are based on an evolutionary framework whereby 

creativity emerges from an intricate interaction between persons and their situations (or 

context) (Amabile, 1983, 1988; Amabile & Pratt, 2016; Blomberg, et al., 2017; Corazza, 

2016; Ford, 1996; Kanter, 1983; 1988; Rosso, 2014; Staw, 1990; Woodman, et al., 1993).  

As Drazin et al. (1999) point out, the question underlying these models and most 

creativity research (implicit or explicit) is “how do you increase creative outputs in 

organizations” (p. 286).  The creativity research views individual creativity as the 

building block for organizational innovation.   

 Amabile and Pratt’s (2016) most recently revised componential model of 

creativity was used as the study’s conceptual framework mainly because it is a well-

established empirical model from which to evaluate and interpret the study findings.  The 
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following discussion is organized around the key concepts of Amabile’s model of 

creativity (1983, 1988) beginning with the domains related to the individual process of 

creativity followed by domains related to the organization and work environment.  

	 Creativity.		Conceptually, creativity is defined as an outcome or product (e.g., 

ideas or methods) that is useful (Amabile, 1983; Amabile & Pratt, 2016; Ford, 1996; 

Runco & Jaeger, 2012; Stein, 1953, 1974; Woodman et al., 1993).  Creativity is the result 

of an individual or small group process that is heuristic in nature, a problem solving 

approach characterized by exploration, trial and error and learning (Amabile, 1983, 1987; 

Amabile & Pratt, 2016; Campbell, 1960; Ford, 1996; Hogarth 1987; Simonton, 1999; 

Staw, 1990).  The scientists interviewed in this study described creativity and what it 

means in terms of an outcome and/or goal as well as a process.  Creativity as an 

outcome/goal refers to doing or figuring out something that has never been done before to 

solve a difficult problem.  As a process, creativity was described as an iterative trial-and-

error approach, which is consistent with the literature.  However, the creative process was 

not just heuristic but also algorithmic in nature.  For these scientists, they engage in a 

process that is driven by experimentation and protocol, whereby they experiment to 

discover a protocol to apply and follow.  Like Campbell (1960), the scientists emphasized 

the importance of high variation and high selectivity in this process.  For creativity to 

happen, whether individually or as part of a team, it is necessary to have the mentality 

that there are no bad ideas--everything should be considered--while at the same time 

knowing when to stop the exploration and focus on selecting the best alternative.  
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 Individual Creativity.  According to Amabile (1983, 1988), Amabile & Pratt 

(2016), individual creativity is composed of three key components:  domain relevant 

skills, creativity relevant skills and task motivation.  For creative action to occur, all three 

components must be present.  The model is assumed to be multiplicative, meaning the 

more ability, skill and motivation the more likely creativity will occur.  

 Domain relevant skills refer to the requisite education, knowledge, skills and 

expertise needed to perform a job, in this case being an early drug discovery scientist 

(Amabile, 1983, 1988; Amabile & Pratt, 2016; Campbell, 1960; Schank & Abelson, 

1977; Simonton, 1983; Woodman et al., 1993).  The scientists shared detailed 

biographical histories about their early influences, educational background and career 

paths.  The stories they shared highlight their impressive educational achievements and 

career advancement (see Table 4.1).  Almost all had a PhD and some a combined 

PhD/MD.  The career level of the scientists varied from very senior to relatively new and 

junior, but despite these differences in seniority and experience, all the scientists had 

experienced success and advancement in their careers.  The scientists’ backgrounds in 

education and experience are key facets of their success and abilities, which is consistent 

with the literature. 

 Creativity-relevant skills are cognitive abilities and personality traits that relate to 

creativity (Amabile, 1983, 1988, Amabile & Pratt, 2016).  Creative performance has been 

linked to cognitive thinking styles characterized by curiosity, independence of thought, 

divergent thinking and risk-taking (Amabile, 1983, 1988; Amabile & Pratt, 2016; Barron 

& Harrington, 1981; Carrol, 1985; Ekvall, 1976; Guilford, 1997, 1984; Woodman et al., 

1993).  Various non-cognitive personality traits have also been associated with creativity 
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such as persistence, tolerance for ambiguity, energy and focus (Amabile, 1983, 1988; 

Amabile & Pratt, 2016; Barron & Harrington, 1981; Runco & Allen, 1990; Woodman & 

Schoenffeldt, 1989; Woodman et al., 1993).  Echoing the research literature, scientists 

defined creativity in relation to both their cognitive abilities and personality traits.  The 

abilities most often discussed as antecedents to creativity include challenging the status 

quo, taking risks, thinking beyond what is possible and being open to new perspectives.  

The personality traits that matter most and are often mentioned by the scientists were 

being focused and persistent in the face of failure.  The ways in which the scientists think 

is a reflection of how they approach problems, always seeking new ways of approaching 

old problems and undeterred by challenges.   

 Task motivation is intrinsic motivation, the motivation to undertake a task out of 

enjoyment, interest, or self-satisfaction rather than for extrinsic rewards.  Intrinsic 

motivation is seen to be a key factor with regard to creative performance (Amabile, 1983, 

1988; Amabile & Gryskiewicz, 1987; Ambile & Pratt, 2016; Auger & Woodman, 2016; 

Barron & Harrington, 1981; Dewett, 2007; Ryan & Deci, 2000; Simon, 1967), rather than 

extrinsic motivation, which is an external goal that is thought to be less influential in 

bringing about creative action (Amabile 1983, 1988, 1987, 1996; Ryan & Deci, 2000; 

Sundgren et al., 2005).  However, recent creativity research has cast doubt about the 

intrinsic motivation as the exclusive driver of creativity (Amabile & Pratt, 2016; Auger & 

Woodman, 2016; Grant & Berry, 2011).  Research has found that some forms of external 

pressures or rewards can serve as a driver of creativity, such as time pressures or 

recognition (Amabile & Pratt, 2016; Grant & Berry, 2011).   According to Amabile 

(1983, 1988), Amabile & Pratt (2016), task motivation is the most important of the three 
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individual levels of creativity components because it is the most straightforward 

component to influence and impact creativity.   

 In this study, intrinsic motivation was a strong influence and central to the 

scientists’ understanding and experience of creativity.  The scientists’ deep interest in and 

excitement about their jobs were closely linked to factors related to the nature of the work 

and aspects of their work environments.  Intrinsic motivation pervades across the various 

individual aspects of who these scientists are and their work environments—linking their 

early background to why they became a scientist, to what they like most about being a 

scientist and to what drives their creativity.  For example, the scientists’ early interest and 

excitement in problem solving and learning lead to a deep interest in science.  The factors 

the scientists most commonly discussed as to what drives their interest and satisfaction in 

their work included meaningfulness, challenge, collaboration and freedom.  These same 

intrinsic factors related to why they like their work were also associated with occasions 

where the scientists felt most creative, such as being challenged by an impossible 

problem, exposed to new ideas, learning through collaboration and having the freedom to 

decide how to approach a problem.   

 At the center of the scientists’ experience of creativity was intrinsic rather than 

extrinsic motivation, which is consistent with previous research (Amabile, 1996; Amabile 

& Gryskiewicz, 1987; Amabile & Pratt, 2016; Dewett, 2007; Deci & Ryan, 1980, 1985; 

Sheldon et al., 1997).  In addition, the scientists identified four separate drivers of 

intrinsic motivation including meaningfulness, challenge, collaboration, and freedom.  

Based on the findings, scientists seem to experience various forms of intrinsic motivation 

related to creativity depending on the context and circumstances within the work 
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environment.  This is consistent with Auger and Woodman’s (2016) view that the 

relationship between intrinsic motivation and creativity is more contextually dependent, 

meaning intrinsic motivation takes different shapes and forms depending on the context 

which influences the experience of creativity.  

 In this study, the scientists describe the creative experience under both intrinsic 

and extrinsic conditions, which is more consistent with Amabile and Pratt’s (2016) 

revised view of the model and role of extrinsic motivation as a positive influence.  The 

extrinsic motivators the scientists shared were about reward, advancing to a position of 

more autonomy; recognition, being renowned in the field; and avoiding negative 

consequences such as losing their job.  These extrinsic factors seem to be drivers rather 

than barriers to their creativity when combined with intrinsic factors such as 

meaningfulness, autonomy and challenge, which is consistent with recent research 

(Amabile & Pratt, 2016).  In addition, the scientists’ self-determination and focus seemed 

to override the negative impact of extrinsic pressures (i.e., directed performance, reward, 

and punishment).  This is similar to Amabile and Gryskiewicz (1987) and Amabile and 

Pratt (2016), who found that R&D scientists could work under strong extrinsic 

constraints in organizations and still maintain both their intrinsic motivation and 

creativity.  

 The findings from this study indicate that scientists’ understanding of creativity—

what it is, what it means to be creative and how they experience it—is fundamentally 

rooted in who they are.  Amabile’s (1983, 1988), Amabile and Pratt (2016), creativity-

relevant skills refer to cognitive style and personality characteristics that are conducive to 

independence, risk-taking, taking new perspectives on problems and a well-disciplined 
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work style.  The scientists based much of their understanding of creativity in terms of 

cognitive style and personality characteristics, which is very consistent with Amabile’s 

(1983, 1988), Amabile and Pratt (2016), creativity relevant skills.  However, in this 

study, the domain of creativity relevant skills was expanded to include the scientists’ 

early experiences and background and additional personal qualities and work preferences 

(see Figure 5.1).  The scientists’ biographical characteristics and experiences seemed to 

be an essential aspect that supported and advanced their curiosity, challenge seeking, 

persistence and problem solving that led to a career in science.   

 

Figure 5.1: Comparisons of Individual Creativity Domains  
 
 In addition to factors such as knowledge, skills, cognitive abilities, personality 

and motivation, early research also found biographical histories and background to be 

associated with creative performance (Schaefer & Anastasi, 1968; Simonton, 1975, 1986; 

Singh, 1986).  However, research regarding biographical history and experiences had 

Individual Creativity 

Study Findings Amabile (1983, 1988) 
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since waned.  Despite the lack of attention, the background and early influences of the 

scientists seemed to be an important antecedent of creativity.  Embedded in each of their 

backgrounds and histories was a common story about how their natural tendencies to be 

curious, problem seeking, independent and to learn were sparked by early experiences 

with an influential person (e.g., teacher, relative, mentor) and/or an educational 

opportunity.  These early experiences were important factors that shaped their abilities 

and encouraged their enthusiasm for science.  Basically, it was what led them to a career 

as an early discovery scientist.  

 Other personal qualities that emerged in the findings that are not specifically 

reflected in the literature are a preference for time of freethinking and working under a 

certain amount of pressure.  Non-focused time or the space to free-think are important to 

the scientists’ experience of creativity, saying their most creative moments came during 

times when they were able to step away from the problem and let their minds wander.  In 

addition, working under pressure was important to their experience of creativity.  

Whether it was self-imposed or an external condition, working under pressure was 

described as contributing to times when the scientists were most creative.  

 Work Environment.		Evolutionary models such as Amabile’s (1983, 1988), 

Amabile and Pratt (2016), conceive creativity as interactions between the individual and 

his or her situation (Campbell, 1960; Ford, 1996; Giddens, 1979; Kanter, 1983; 

Woodman et al., 1993).  Amabile (1983, 1988), Amabile and Pratt (2016), describes the 

influence of the work environment on individual and group creativity.  In particular, the 

model outlines how: “The work environment can have a powerful impact on creativity by 

influencing intrinsic motivation” (Amabile, 1996, p. 396).  According to Amabile (1983, 
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1988), Amabile and Pratt (2016), the work environment is made up of three components 

including organizational motivation, management practices and resources that are 

necessary for overall innovation within the organization.  Organizational motivation 

refers to the degree to which creativity and innovation are valued, an orientation toward 

risk and support for openness and collaboration.  Resources refer to all available 

financial, technological and human assets necessary to produce.  Management practices 

refer to supervision across the organization as a whole as well as individual management 

practices at the individual and team levels.  It is the interaction between the individual 

and his or her work environment that impacts motivation, which in turn influences 

creativity.   

 In this study, the scientists’ work environments were an important influence on 

their creativity, which is consistent with the research.  However, in this study, the 

scientists’ work environment was the project team rather than the larger organizational 

context as depicted in Amabile’s (1983; 1988), Amabile and Pratt (2016), model of 

creativity.  In this study, the scientists’ experience of creativity involved interactions at 

three levels—scientist, project team and corporate operations and governance, much like 

the three-level model of creativity of Woodman and Schoenfeldt (1990) and Woodman, 

et al., (1993) (see Figure 5.2).   
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Figure 5.2: Comparisons of Conceptual Model and Study Findings 
 
 Conditions and factors at the project level have the most direct influence on the 

scientists’ experiences of creativity.  For example, actions of the project manager have a 

more direct impact on creativity than actions occurring at the corporate operations and 

governance level.  The factors that most directly influence scientists’ experience of 

creativity are related to decisions and practices within the project team context and 

include organization of the work, resources and management practices.  

 Project Team (Organization and Structure of Work) is the primary structure 

around which the scientists’ work environment is organized.  The scientists exclusively 

work and function in project teams of varying sizes and purposes.  The teams are 

temporary groups focused around a specific goal and comprised of scientists from 

varying disciplines of science and areas of expertise.  Scientists participate on more than 

one team and can have different roles (i.e., team member or leader, or both).  These 

project teams are flexible, fluid and highly collaborative by design.   
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 Much of the research on creativity and teams has focused on the group creativity 

process and what factors enhance or hinder its effectiveness such as group composition 

and dynamics (Amabile, 1988; Amabile & Pratt, 2016; Andrews, 1979; Kanter, 1988; 

Woodman et al., 1993); leadership (Amabile et al., 1996; Andersen, 1990; Madjar, 

Oldman & Pratt, 2002; Payne, 1990); and trust (Amabile & Gryskiewicz, 1987; Anderson 

& Gasteiger, 2008).  This study was not intended to investigate the process and dynamics 

of group creativity but instead focused on understanding the various aspects of the 

scientists’ work environment and the ways in which it may or may not influence their 

experience of creativity.  The findings of this study found the project team was a critical 

and direct contextual influence on the scientists’ creativity and separate from the larger 

organizational wide influences.  Within this specific work environment of the project 

team, the single most direct influence on the scientists’ experience of creativity was 

management—the role of management, management practices and management styles. 

 Management Practices have been widely researched with regard to its influence 

and impact on individual and group creativity (Amabile & Gryskiewicz, 1987; Amabile 

& Pratt, 2016; Andrews & Farris, 1967; Andriopoulous & Lewis, 2009; Bailyn, 1985; 

Caniels, et al., 2014; Evkall, 1983; Kanter, 1983, 1988; Oldman & Cummings, 1996; 

Tierney et al., 1999; Woodman et al., 1993).  It is important to note that project teams 

follow a unique management structure in that each is headed by a project lead that has 

ultimate authority and discretion in how the team is managed and how the work is done.  

For this reason, management practices, particularly the project lead, seem to be the most 

central and direct factor impacted by the scientists’ motivation and experience of 

creativity.  As Ekvall (1996) stated about the role and influential of the manager in 
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biopharma industry, “the organizational climate is in the hands of the manager” (p. 122), 

which is the case here.   

 Findings from this study support much of the previous research regarding 

management or supervisory practices that support creativity.  Like previous research, the 

scientists emphasized the importance of autonomy (Amabile & Gryskiewicz, 1987; 

Amabile & Pratt, 2016; Andrews, 1975; Andrews & Farris, 1967; Evkall, 1983; Pelz & 

Andrews, 1966), but at the same time with enough direction to focus on their work 

(Amabile & Gryskiewicz, 1987; Andrews, 1975; Bailyn, 1985; Pelz & Andrews, 1966); 

good communication and encouragement for their work (Amabile & Gryskiewicz, 1987; 

Baran et al., 1986; Daft & Becker, 1978, Evkall, 1983; Kanter 1983); and to build trust to 

challenge in constructive ways (Albrecht & Hall, 1992; Amabile & Gryskiewicz, 1987; 

Ekvall, 1983).   

 In this study, management was discussed in terms of an ability to balance between 

freedom and constraint.  Recent research on creativity has focused on the idea that 

creativity is a paradox between freedom and constraint (Amabile & Pratt, 2016; 

Cromwell, et al., 2018; Rosso, 2014), and the role of management or control systems is to 

understand how to balance between these opposing tensions to foster creativity (Amabile 

& Pratt, 2016; Blomberg, et al., 2017; Cromwell, et al., 2018; Spekle, et al., 2017). 

In this study, when scientists were asked about how management practices impacted their 

experiences of creativity, they describe two very distinct types or styles of 

management—one was the supportive collaborator and the other the micro-managing 

dictator.  The difference between the supportive collaborator and the micro-managing 

dictator is that the latter uses control and constraint as the primary means to incentivize 
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creativity while the supportive collaborator adapts to the context and circumstances and 

uses both freedom and constraint to foster creativity.  

 As discussed in the findings, the supportive collaborator is a manager who is able 

to set the research agenda and focus the team on the problem at hand, while at the same 

time understand when the level and degree of autonomy need to drive motivation, 

creativity and results.  While in contrast, the micro-managing dictator sets the agenda, the 

problem and how the team will go about approaching the work.  According to Bailyn 

(1985), managing autonomy is the central concern for managers—understanding and 

balancing both strategic and operational autonomy.  Strategic autonomy is the freedom to 

determine the research agenda and the problems involved, while operational autonomy is 

the freedom to decide how to proceed once the problem has been set.   

 Amabile and Gryskiewicz (1987), Amabile and Pratt (2016), go even further, 

viewing the role of the manager as striking a delicate balance of not just autonomy, but 

also any of the factors and conditions that drive motivation and support creativity.  Based 

on this study’s findings, the supportive collaborator management style reflects these same 

concepts discussed by other researchers (Amabile & Gryskiewicz, 1987; Amabile & 

Pratt, 2016; Bailyn, 1985; Cromwell, et al., 2018; Spekle, et al., 2017).  Moreover, the 

findings support the idea of the important role of the manager to strike a balance.  The 

supportive collaborator understands creativity is both fostered by autonomy as well as 

control and constraint.   The scientists often describe experiences of creativity where they 

were afforded the space to explore within certain bounds.  For example, the scientists felt 

most creative when they had some degree of autonomy to solve a problem while at the 
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same time under pressure from management in meeting the broader organizational goals 

of the business.  

 The micro-managing dictator is the example of too little of communication, 

openness, support and autonomy and too much control, criticism and pressure.  It should 

be noted that both management styles are capable of producing results, but the impact on 

the scientists’ motivation and experience of creativity are quite different.  

 Resources are defined as everything available to the organization such as 

technology, time, funds, training and expertise that support the overall process of 

innovation at the organizational level and creativity at the individual level (Amabile, 

1983, 1988; Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016; Delbecq & Mills, 

1985).  In Amabile’s (1983, 1988), Amabile and Pratt (2016), model of creativity, 

resources were one of the three components of organizational innovation; however, in 

this study, resources were important factors at the organizational and project team level.  

Rosso (2014) and Cromwell, et al. (2018) view resources as one type of organizational 

constraint that influences problem solving and the creative process.  Rosso (2014) defines 

limitations on time, funds, technology, materials, and equipment as process constraints.  

In this study, decisions regarding resources at the corporate operations and governance 

level are important factors that create process constraints that indirectly shape the 

scientists’ experience of creativity.  

 Time was most often mentioned as an influential resource regarding creativity, in 

particular uninterrupted time (Amabile & Gryskiewicz, 1987; Amabile & Pratt, 2016; 

Katz & Allen, 1988).   For the scientists, creativity was a function of not too little and not 

too much time.  A lack of time was an often-mentioned barrier to the scientists’ 
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creativity, primarily because it added too much pressure contributing to burnout.  In 

addition, arbitrary deadlines set by management at the corporate level without a clear 

understanding of why are seen as unreasonable.  These arbitrary deadlines also contribute 

to burnout and impact motivation.  Just as too little time hinders creativity, so does too 

much time because it removes the pressure that drives creativity and motivation to solve 

problems under high stake circumstances (Ohly et al., 2006).  Managing time is important 

at the individual level but also an important role for the project lead.  As mentioned in the 

previous section, the critical role for the project lead is to strike a balance among all the 

factors related to creativity including resources such as time.  The project lead can 

actually influence creativity by knowing when to allow time to explore and when to 

constrain or apply pressure to the system.   

 Organizational Motivation is an organization’s orientation toward innovation that 

is determined by the level and degree of strategies, structure, management, processes and 

resources to support innovation and creativity as a whole (Amabile, 1983, 1988, 1996; 

Amabile & Pratt, 2016).  According to the original model of creativity, influence from 

the external environment and its impact was not well accounted for.  Only recently has 

the model been updated to acknowledge that organizations operate in an open system that 

influence innovation and creativity (Amabile & Pratt, 2016).  Others such as Woodman et 

al. (1993) were more explicit about the influence of the external environment, which set it 

apart from Amabile (1983, 1988).   

 In this study, the interaction between the organization and its external 

environment was an important source of influence on the scientists’ experience of 

creativity.  These strategic decisions and actions at the corporate operations and 
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governance level are described in the organizational change research as dynamic 

capabilities (O’Reilly & Tushman, 2008; Pisano, 2017; Teece, 2007; Teece & Pisano, 

1994).  Dynamic capabilities refer to the ability of an organization to adapt to changing 

environments to gain a competitive advantage by building and extending existing 

organizational competences (Pisano, 2017; Teece, 2007).  O’Reilly and Tushman (2008) 

go further and suggest dynamic capabilities can be viewed more simply as the 

organizational ability to simultaneously explore new opportunities while exploiting 

existing ones.  Dynamic capability is about adaptability and how organizations adapt to 

change in the long-term.   

   Like previous research (Amabile, 1983, 1988; Amabile & Gryskiewicz, 1987; 

Amabile & Pratt, 2016; Woodman et al., 1993), this study showed that creativity comes 

from a complex multi-level interaction across the individual, team, and organization.  

However, this study also found that the dynamic capabilities to adapt to the competitive 

environment at the organizational level very much shaped and defined the type and 

nature of problems the scientists faced in their work, which is an important factor that 

influence the scientists’ experience of creativity.  

 Dynamics of Creativity refers to the finding that creativity and how scientists 

experience creativity is dynamic and varied, which is not new in the research.  However, 

this study provides greater insight about the role of the organization and the nature of 

interactions with the competitive environment that ultimately shapes the scientists’ 

experience of creativity.  Specifically, there are two distinct levels of influence—one at 

the corporate operations and governance level and the other at the project team level.  

This study highlights that the scientists’ work environment is defined as the project team; 
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however, creativity is indirectly shaped and influenced by the broader corporate 

operations and governance level of the organization.     

 In past research (Amabile & Pratt, 2016; Woodman et al., 1993; Zhou & Hoever, 

2014), the organization and its interactions are characterized in generic terms, with little 

consideration for the differences in type of organization and how it interacts with the 

external environment.  In this study, differences in organizational contexts were 

meaningful to understanding the various interactions and influences that shape the 

experience of the scientists’ creativity.   

 Organizational context was defined using the idea of organizational stage 

development and Quinn and Cameron’s (1983) integrated life cycles to account for 

differences in the control systems and strategic abilities to address their changing 

environments.  Using these concepts, companies were categorized into three types of 

organizational contexts:  small start-ups; established small/medium; and very large 

established companies.  The small start-ups have very little in the way of formal or 

elaborated structure or operations, high commitment and innovation and the main goal to 

survive—very characteristic of Quinn & Cameron’s (1983) entrepreneurial and 

collectivity stage.  The established small/medium companies are much more elaborate 

with formalized structure and operations, they are young and stable organizations, but 

their key strategic goals are to grow and thrive—characteristic of Quinn and Cameron’s 

(1983) formalization and control stage.  The very large established companies are mature 

organizations that are broad in size and scope, have a good deal of formalization of 

structure and operations that are leaders in the industry whose goal is to continue to stay 
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on top, leading in innovation and opportunities – similar to the Quinn and Cameron’s 

formalization and control and elaboration of structure stages.   

 The type of organizational context is important because it dictates how and in 

what ways each company responds to its external competitive pressures.  For example, a 

small start-up has very few if any levers to respond to the competitive environment 

beyond proving their scientific idea before finances run out.  More mature organizations 

have more infrastructure and resources to develop a wide range of business strategies to 

promote innovation and growth.  How the organization responds to the external 

environment (i.e. decisions, strategies, resource allocation) is a key factor that shapes the 

scientists’ experience of creativity which has not been fully discussed in past research.  

The level and type of creativity needed depends on the problems the scientists face in 

their work environments.  The problems that flow down to the project team are defined 

and bounded by decisions, strategies, and resource allocation determined at the corporate 

level in response to the external competitive environment.  In short, creativity does not 

emerge from problems of the scientists’ choosing; rather, they are assigned along with the 

conditions (i.e., expertise, resources, time and goals) (See Chapter 4).   

 The scientists’ experiences of creativity will be different and dynamic based on 

conditions of the problems assigned to the project team.  The conditions related to any 

one problem are a result of the decisions and strategies made at the corporate level.  For 

example, the “survive or die” conditions that drive creativity in small start-ups result in 

scientists facing problems that are high stakes, complex and difficult.  While for more 

mature and established companies, the conditions that drive creativity are more varied 

and often are less risky.  As a result, the scientists’ experience of creativity is very 
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dynamic because it depends on strategic choices and actions taken by the corporate 

leadership, which in turn defines the nature and type of problems that flow down to the 

scientist.   

 In this section, aspects of the work environment such as management practices, 

structure and resources, as well as other organizational influences (i.e., culture, strategy, 

operations and governance) on scientists’ creativity were discussed in relation to the 

study’s conceptual model (Amabile, 1983, 1988).   

Interpretation and Findings Beyond the Conceptual Framework 

 Overall, the findings from this study are generally consistent with previous 

research; however, there are a number of important exceptions.  At the individual level, 

the scientists’ discussion about their experiences of creativity supports Amabile’s (1983; 

1988), Amabile and Pratt’s (2016) model.  In particular, the scientists’ experience of 

creativity is a combination of educational and experiential expertise, cognitive thinking 

abilities, personality traits and motivation, which matches with the conceptual model.  

However, the findings in this study are different from the conceptual framework in three 

areas.   

 First, there is the role of biographical histories and early influences in shaping an 

individual’s abilities, skills and motivation.  In this study, the scientists’ biographical 

histories and early influences provided valuable insight into their motivations and drive 

their underlying interests in science and their work as a scientist.  Second, extrinsic 

motivation can serve as a driver of creativity.  According to Amabile (1983; 1988), 

intrinsic motivation is a central driver of creative action while extrinsic motivation is 

often viewed as a hindrance.  In this study, motivation was central to the scientists’ 
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experience of creativity, particularly intrinsic motivation such as meaningfulness, 

challenge, love for science, etc.  However, scientists were also motivated by external 

factors such as project goals and recognition.  These findings reflect the Amabile and 

Pratt’s (2016) revised view that extrinsic motivation can actually be a positive influence 

supporting creativity.  For example, the scientists in this study commonly describe 

situations working under tough extrinsic constraints but were able to maintain intrinsic 

motivation and be quite creative, which is consistent with Amabile & Gryskiewicz (1987) 

and more recently Amabile & Pratt (2016), who argue that certain types of extrinsic 

motivation can work in conjunction with intrinsic motivation to support creative action.    

 Thirdly, this study shows that factors that previous research has identified as 

constraints can, under many circumstances, be drivers to creativity.    Amabile’s (1983, 

1988), Amabile and Pratt’s (2016) model of creativity primarily focus on antecedents 

such as openness, freedom, communication, and flexibility as factors that positively 

impact intrinsic motivation that drives creative action.  However, more attention has been 

given to the idea that constraints can influence creativity in positive ways (Blomberg, et 

al., 2017; Cromwell, et al., 2018; Rosso, 2014).   This study found that process 

constraints such as limitations on time, funding, technology, expertise, or materials 

(Rosso, 2014) created a sense of pressure and challenge that foster scientists’ creativity.  

In addition, an often-mentioned challenge for project leads managing teams was the 

importance of striking a balance to make sure drivers of creativity do not become 

constraints and when constraints can serve as drivers.   

 In this study, there are a number of areas where the findings are consistent with 

previous research and the conceptual framework of creativity (Amabile, 1983, 1988; 



   

	 170	

Amabile & Pratt, 2016).  Those findings relate to the context of the project team and the 

management role and practices of the project lead.       

 Management practices are key components of the work environment that 

influence individual creativity according to Amabile’s (1983, 1988), Amabile and Pratt’s 

(2016) model of creativity.  In addition, past research has established the important role 

of the manager and various practices that are necessary to enhance motivation that drive 

creativity (Amabile & Gryskiewicz, 1987; Andrews & Farris, 1967; Andriopoulous & 

Lewis, 2009; Bailyn, 1985; Caniels et al., 2014; Evkall, 1983; Kanter, 1983, 1988; 

Oldman & Cummings, 1996; Tierney et al., 1999; Woodman et al., 1993).  This study 

was no exception, finding that the way in which project leads managed the team was 

critical to the scientists’ experience of creativity.  Specifically, an important quality of the 

project lead (manager) that emerged was the ability to strike the right balance between 

freedom and constraint (Amabile, 1983, 1988; Amabile & Pratt’s, 2016).  Other 

researchers have presented a more dynamic view of the manager’s role in fostering 

creativity.  For example, the manager must be able to understand the type of problem 

(open versus known), what are the sources of constraints (time, funding and materials), 

and knowing how to balance both constraints and drivers to push creativity (Blomberg, et 

al., 2017; Cromwell, et al., 2018; Rosso, 2014). 

 There are two areas where the study findings did not clearly match with the 

conceptual framework related to the work environment and how the external environment 

interacts and impacts creativity. 

 Based on the findings, the work environment defined the scientists as the project 

team rather than the broader organization as a whole as depicted in Amabile’s (1983, 
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1988), Amabile and Pratt’s (2016), model of creativity.  There is a clear separation 

between corporate operations and governance and project teams.  The project lead is 

often the buffer shielding the team from the politics of the business— creating an oasis 

for the scientists to work (Amabile & Pratt, 2016; Fang et al., 2010).   

 In this study, creativity was a function of multiple interactions in and between the 

individual scientist, project team, corporate operations/governance and external 

competitive environment, rather than just between the individual in the context of the 

organization (Amabile, 1983, 1988; Amabile & Pratt, 2016).  In addition, the nature of 

the interactions between each level and the degree of influence on creativity differs from 

past research.  As discussed previously, this study shows that creativity is a function of 

complex interactions and intersections at the corporate operations and governance level, 

the team level, and the individual level.   

 The second finding that differs from the research is the dynamic nature of 

creativity.  Specifically, this study shows explicitly the multi-dimensional sources of 

interactions, the nature and function of these interactions at each level, and how these 

influence converge and intersect to ultimately shape the creative process and the 

scientists’ experience of creativity.  For example, Amabile and Pratt (2016) specifically 

revised the original model of creativity to highlight the role of the external environment 

in shaping the organizational context and creativity as an on-going dynamic evolutionary 

process.  Despite Amabile and Pratt’s (2016) revised view, the model does not specify the 

process or mechanisms in which the external environment influences the organizational 

context and creativity.  Even though Woodman et al.’s (1993) model provides a more 
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explicit understanding of the role and influence of the external environment, it does not 

provide it to the degree and specificity of the findings in this study. 

 In this study, how scientists experience creativity depends a great deal on the 

organizational context beginning with the type of organization.  Whether the organization 

is a small biotech start-up (SBS), mid-sized biotech or biopharmaceutical (MBP) or very 

large established pharmaceutical (VLP), it matters in how the organization responds to 

the external competitive environment and what capabilities and resources are available.  

The ways in which each of the organizations responded to the competitive pressures 

through strategic decisions and actions is very similar to what other researchers define as 

dynamic capabilities (Birkshaw, et al., 2016; Pisano, 2017; Teece, 2007; Teece & Pisano, 

1994).  The dynamic capabilities in how each organization responds to the competitive 

environment varies due to the different choices each organization makes about whether to 

deepen existing capabilities, broaden and develop new capabilities, or do both (Pisano, 

2017).  It is the strategic choices and actions related to research pipeline, therapeutic 

areas of focus, investment, structure and management, leadership and resource allocation 

that define and shape the problems that flow down to the scientists and influence the 

experience of creativity.  

 The dynamics of creativity are best understood by comparing scientists in 

different organizations to illustrate how various factors at different levels interact and 

influence the scientist’s experience of creativity.  For example, in the previous chapter 

the fourth theme discussed the experiences of Frank, who worked for a small biotech 

start-up (SBS-A) and Dina, who worked for a medium established biopharmaceutical 

(MBP-A).  The key finding of this study is the extent and influence of the external 
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environment, namely how the interaction of the organization and its competitive 

environment shapes the experience of creativity.   

  SBS-A is small by design and has little formal hierarchy or structure and has one 

simple strategy to find a target before financial resources run out (See Figure below).  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Figure 5.3: Dynamics of Creativity for Small Start-up 
 
 Organizations like SBS-A have to be risk-tolerant because they are focused on 

new, never-been-done-type problems of science.  For SBS-A, the competitive pressure is 

very high stakes, meaning there is no room for failure.  The types of problems faced by 

the scientists are high stakes, never been done, with limited time/resources that push the 

boundaries of creativity problem solving - doing the impossible under impossible 

circumstances. 
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 MBP-A, being a more established company, has more formal corporate leadership 

and structure, resources and operations available to develop business strategies needed to 

thrive in their competitive environment.  The organizational culture supports innovation 

and creativity through well-planned strategic decisions focused on cost effectiveness and 

operational efficiency.  The company is organized along two tracks - research and 

development.  MBP-A operates in a top-down fashion, whereby all of the big decisions 

are made at the top corporate level.  The commercial development side of the business is 

far more structured, relying on project management techniques, which is more suited to 

the work.  While on the research side, MBP-A tries to keep the structure and management 

much looser and flexible to support creativity (see Figure 5.4).   
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Figure 5.4: Dynamics of Creativity for Medium Biopharmaceutical 
 
 The dynamics of creativity at MBP-A are more nuanced and sophisticated than 

those of SBS-A.  Not only are the experiences of creativity different for scientists at 

MBP-A versus SBS-A, they are different among scientists within MBP-A.  Unlike SBS-

A, MBP-A has a wide range of business strategies to compete, where each are defined or 

set with varying levels of boundaries around a problem.   

 In the case of MBP-A, how the scientists experience creativity varies depending 

on the intersecting factors related to competitive pressures, strategy and importance of the 

project to a company’s business.  As discussed previously, MBP-A will take more risk in 

exploring new ideas and areas of basic science when they believe it will give them a 

competitive edge.  Under these circumstances the type of problem solving and creativity 

needed are different from that needed to build on research that has proven efficacy 

whereby you are innovating on what is known.  What flows down to the scientist are a 

whole set of problems of varying nature and type that require different types of creativity 

and problem solving—most are problems related to building and improving on what the 

company already knows. 

Addressing the Research Questions 

 The research questions addressed in this study were:  How do scientists working 

in early drug discovery phases of the R&D pipeline experience creativity?  How does 

using process management in early drug discovery phases of R&D pipeline influence 

scientists’ experience of creativity?  

 With regard to the first research question, researchers such as Amabile (1983, 

1988), Woodman and Schoenfeldt (1989, 1990) and Woodman et al. (1993) state 
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creativity is a complex outcome of an individual’s behavior in a given situation.  In order 

to understand how scientists’ experience creativity, we need to understand what the given 

situation is.  Typically, the situation refers to the social context of the organization or 

work environment.  However, in this study, the social context is not just the work 

environment or the broader organization; rather, it is the entire ecosystem of the business 

as well as the culmination of personal experiences and as such how scientists experience 

creativity is very dynamic and fluid.   

 The ecosystem of the business is essentially captured by the fourth and final 

theme, dynamics of creativity.  Dynamics of creativity is a culmination of three themes 

(organizational context, scientists’ world and scientists) and their underlying interactions 

and influences.  This theme demonstrates that the scientists’ experience of creativity goes 

beyond just them in their work environment.  It involves influences that are generated 

from the actions and interaction of the organization with the external environment.  

Creativity begins with a problem.  The nature and type of problems determine the type 

and level of creativity needed.  The types of problems scientists are tasked to solve as 

part of a project team flow down from decisions and actions at the corporate level.  

Namely, strategies and decisions about the direction of the research portfolio, 

investments, resource allocation and management directly influence and define the 

business goals and related scientific problems to be addressed. The business goals and 

problems are dependent in part on the type of organizational context.  For example, start-

ups will have different strategies, goals and problems as compared to a very large 

established pharmaceutical and as a result, scientists will face different types of problems 

that require different types and levels of creativity.   
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 In short, scientists’ experience of creativity begins with a problem.  These 

problems flow down to them after being defined by a complex interaction between the 

corporate level of the organization and the external competitive environment.   

It is in the context of the project team and the scientists’ engagement with scientific 

problems at which creativity emerges and where most of the previous research has been 

focused. 

 In this study, the scientists’ experience of creativity is fundamentally rooted in 

who they are as a scientist and as a person.  The main theme of the scientist and the 

related sub-themes including background and early influences, motivation, creativity 

(what it means) and conditions for creativity capture key aspects of the individual and 

how they behave. 

 The first sub-theme of background and early influences revealed a common 

pattern among the scientists of people and experiences that sparked their curiosity, their 

desires to learn and their interests in science.   

 The second sub-theme of motivation was a central aspect of who they are and 

what drives and hinders their interests in science and their work.  The motivational 

drivers such as meaningfulness, challenge, collaboration and freedom are not only 

intrinsic motivators but they also reflect the conditions that support creativity in the work 

environment.  In addition, a lack of freedom, open communication and group conflict 

highlight what demotivates the scientists as well as act as hindrances to creativity in the 

work environment.   

 The third sub-theme of creativity, the scientists’ understanding of what creativity 

is, was again rooted in who they are and how they think.  Creativity was described as a 
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set of cognitive abilities of questioning and finding new ways to solve difficult problems 

and in terms of personal disposition to be persistence in the face of failure.  Creativity 

and its meaning were grounded in their experiences as a discovery scientist and the 

functional expectations placed upon them in their specific industry.  For example, early 

drug discovery scientists view creativity as more about discovering something new or 

doing something never been done before rather than improving upon what exists, being 

creative and solving problems is expected to be part of their job and it is critical to the 

discovery process.   

 The last sub-theme, conditions for creativity, is yet another dimension of 

creativity that demonstrates the important link between intrinsic motivation, their work 

and the work environment.  The scientists’ experience of creativity was supported or 

hindered by conditions in the work environment that either drove their motivation or 

stunted it.   

 The scientists’ world, the second theme, is a critical aspect of their experience of 

creativity.  The three sub-themes of organization of work, management and management 

practices provide an understanding of the situation and various factors of the situation 

that influence and shape scientists’ experience of creativity.   

 The scientists’ work is done within project teams, often multiple teams at the 

same time and over time, as demonstrated by the first sub-theme of organization of work. 

Generally, work environment is typically viewed as a more permanent arrangement with 

more consistent boundaries. However, in the case of the scientists, the context is 

comprised of multiple and varying work environments (i.e., project teams), all of which 

influence their experience of creativity, separately and collectively.  
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 Management and management practices are related sub-themes that highlight 

those factors in the work environment that have the most influence and impact on 

creativity.  The management sub-theme is about the important role and responsibility of 

the project lead of managing work of the team and the key challenges that go with this 

role.  It also brought forth the idea that the key to successful management is the ability to 

strike a good balance—meaning managing such that there are neither too little nor too 

many of the factors and conditions that drive creativity.  This ability to strike a good 

balance depends on the manner, style and management practices of the project lead.   

Management practices and the style of management are very influential in 

shaping the conditions for creativity and the scientists’ experience of creativity.  The 

management sub-theme captured two distinct types of management styles: the supportive 

collaborator and the micro-managing dictator.  The supportive collaborator is a project 

lead whose practices are aligned with striking a good balance.  This type of manager 

supports idea sharing, communication, openness and exploration but at the same time is 

able to pivot to set goals and direct the teams focus on the problem at hand.  In contrast, 

the micro-managing dictator is a project lead whose practices primarily rely on authority, 

fear and negative consequences to motivate performance.   

 This study suggests that how early drug discovery scientists’ experience creativity 

depends on a host of interactions, actions and factors within the entire ecosystem of the 

business.  In many respects, many of the conditions that influence creativity are set at the 

corporate level—for example, the team expertise, resources, money and most deadlines.  

At the project team level, it is management and the role of the project lead that wields the 

most direct influence on scientists’ experience of creativity.  Management style and 
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practices of the project lead are vitally important and wield the most impact on their 

experience of creativity.  This finding leads to the next research question:  How does 

working in a highly coordinated work environment influence scientists’ experience of 

creativity?   

 The original premise of this study was to understand how process management 

practices, which are counter to conditions that support creativity, impact scientists’ ability 

to be creative in the work environment.  As discussed, the companies represented in this 

study did not use any process management schemes such as lean sigma, six-sigma, lean 

six-sigma, etc.  However, the philosophy and management practices’ characteristic of 

process management encapsulate many of the functional responsibilities of the project 

lead.   

 The management and management practices sub-themes provide a good 

understanding about the role and impact management has on scientists’ creativity.  As 

discussed previously, the project lead is given complete authority and discretion in 

managing the project team and as such has direct influence on the scientists’ experience 

of creativity.  Creativity in science involves a work process that involves “experimenting 

to find a recipe, once you find the recipe you follow the protocol” (Frank, Interview 2).  

An important idea that emerged collectively regarding management is the idea of striking 

a balance—i.e., knowing when to push experimentation and when to reduce variation and 

refine it.  Past research and these findings suggest there is a certain set of practices that 

foster creativity, but that is a bit misleading.  Management practices do matter, but what 

matters most is being able to manage the tension between freedom and constraint.  

Management practices that support open communication, exploration, encouragement 
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and support for ideas will not always produce creativity, just the same as too much 

direction, control and pressure.  The key to management is understanding when and how 

to push for exploration and when to direct focus.   

 The research suggests that management; particularly practices (i.e., process 

management) that focus on control, formalization, efficiency and refinement are 

detrimental to creativity.  According to the scientists’ in this study, what kills creativity is 

micro-management or over-management, which would suggest process management 

practices are barriers to creativity.  It is not the management practices alone that lead to 

micro managing; it is the philosophy and style by which these practices are used.  The 

scientists’ described two types of management styles under which they had their most 

and least creative occasions—the supportive collaborator and micro-managing dictator, 

respectively.  The main difference between the two is that the micro-managing dictator 

relied primarily on practices that are aimed at control, direction and efficiency whereas 

the supportive collaborator balanced between openness and control.  The supportive 

collaborator understood when and how to use control, direction and efficiency to create 

conditions such as pressure and focus to drive creativity.  Ultimately, it is the ability of 

the manager to balance between exploration and control, recognizing what conditions are 

needed under different circumstances, that has the greatest influence on the scientists’ 

experience of creativity.   

 In addition, the nature of the business demands a high level of structure and 

management focused on control and efficiency.  However, what is most important is the 

ability of the manager to balance between management focused on control and efficiency 

with management focused on openness and exploration.  It is not a question of whether 
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process management hinders creativity but instead the ability to understand the paradox 

of managing for creativity—that is striking a balance and knowing when to push idea 

generation and exploration and when to direct and narrow the team’s focus and efforts.   

Highlights of Key Conclusions 

 Overall the study’s findings are supported by and consistent with previous 

research, which is important because it adds to the body of literature and strengthens the 

overall credibility.  At the same time, this study revealed new conceptual understanding 

about creativity and the broader contextual processes and interactions that shape it.  The 

following discussion  focuses on the study’s findings that are set apart from both the 

previous literature and the conceptual framework.  These findings provide new insights 

about the scientists’ experience of creativity and the various mechanism and interactions 

that influence it.      

New Model of Dynamic Creativity  

 The study and its findings provide a valuable contribution to the existing literature 

and more importantly new conceptual understanding of creativity—how it emerges from 

a complex process across the broader context of the business eco-system and how those 

interactions and intersections influence individual levels of experience of creativity.  

The key to this new conceptual understanding of creativity rests on the social 

context and how it is defined and delimited.  This study found that the context that shapes 

the scientists’ experience of creativity is more expansive and multi-dimensional than 

what previous research suggests (Amabile & Pratt, 2016; Woodman et al., 1993).  The 

social context in this study encompasses the entire ecosystem of the business rather than 

just the scientists’ work environment.  Amabile and Pratt (2016) depict creativity as 
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function of interactions between the organizational work environment and the individual 

whereas this study found the organizational context to be multi-leveled and creativity a 

function of varying interactions and 

intersections within and across these 

levels (See 

Figure 5.5). 

 

 

 

 

 

 

 

 

Figure 5.5: Comparison of Social Context 
 

The idea that the organizational context encompasses the entire eco-system of the 

business is significant because it sets this study apart from previous theoretical models of 

creativity (Amabile & Pratt, 2016; Woodman, et al., 1993).  

This study found that there are two distinct aspects of the larger context of the 

eco-system of the business—the dynamic capabilities of the organization to adapt to the 
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competitive environment and the scientists’ work environment of the project team (See 

Figure 5.6) 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.6 Dynamic Model of Creativity 
 
 
 The important difference between the dynamic model of creativity shown in 

Figure 5.6 and other models of creativity (Amabile & Pratt, 2016; Woodman, et al., 

1993) is the influence of the organizational context.  In this study, the scientists’ 

experience of creativity was very much shaped by the corporate level’s dynamic 
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capabilities (Pisano, 2018; Teece, et al., 1997) which refers to the ability to make 

strategic choices and actions to adapt to changes in the competitive environment. 

 This study found that to understand the experience of creativity you have to 

understand how the dynamic capabilities, the strategic choices and action taken, shape the 

process by which creativity emerges and is experienced (See Figure 5.7). 

 

 

 

 

 

 

    

 

 

Figure 5.7 Dynamic Capabilities and Influences 
 
 
It is the strategic choices and actions at the corporate operations level that shape and 

define the problem the scientists are task to solve.  The type of problems and creativity 

needed to solve these problems are as varied as the dynamic capabilities of each 

organization and how they approach the changing environment. 

In this study, the scientists’ experience of creativity began with solving problems 

previously defined and prioritized at the corporate operation and governance level.  It is 

within the project team level that the creative process and experience is shaped by work 
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environment factors such as management practices, group dynamics, resources, and the 

like (See Figure 5.8).  

 

  

 

 

 

 

 

   

 

   

	
Figure 5.8 Scientists’ Work Environment, Project Team 
 
 This study is important because it builds on the existing literature and idea that 

creativity emerges from an individual interacting with their social context and the various 

factors that foster or constrain creative action.  However, what is most important about 

this study is that it offers additional conceptual insights reflected in a new model of 

dynamic creativity (See Figure 5.6).   

Management Matters—It is a Balance   

 The focus of this study was about the influence of process management on 

scientists’ experience of creativity.  Process management—practices that focus on 

control, standardization and efficiency—are not necessarily bad for creativity.  What 

matters is the balance. For example, management that focuses on openness, exploration 
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and autonomy without guidance, direction and focus is less likely to foster creativity, just 

as management that focuses on control and direction without exploration, openness and 

autonomy.   

 The key to management that supports creativity is understanding when and how to 

push for exploration and when to direct focus—i.e., the ability to manage paradox. Other 

scholars have discussed the complex dilemma of management and its importance to the 

success of the business of biopharma (Alvesson, 2004; Cuatrecasas, 2006; Khilji et al., 

2006; Pisano, 2010; Robertson & Swan, 2003).  The key to this paradox is balance; if not 

managed well there is a tendency to focus too much on process, structure and efficiency, 

which inhibits creativity and represents one of the central problems in managing 

innovation (creativity) (Abernathy, 1976; Van de Ven, 1986).  

Scientists’ Biographical History and Experiences are Important   

 Earlier research found biographical histories and background to be associated 

with creative performance (Schaefer & Anastasi, 1968; Simonton, 1975, 1986; Singh, 

1986).  Both interest and research examining the influence an individual’s biographical 

history and experience has on creativity has since waned.  In this study, scientists’ 

biographical history, background and experiences had a significant influence on their 

creative abilities.  Most significant were their earlier experiences.  

 Embedded within the scientists’ stories were experiences that were defining.  For 

example, all the scientists describe a person or an opportunity that acted as catalyst that 

sparked their curiosity and natural tendency to seek challenges and problem solve.  This 

is more notable with regard to those scientists who never thought they would pursue a 

career in science.  These scientists describe educational experiences (i.e., the opportunity 
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to do research or work in a lab) that led them to discover that science and doing science 

were very satisfying.  Basically, the scientists’ early experiences were important factors 

that sparked their curiosity and inherent challenge seeking nature which are fundamental 

to creativity.  This study suggests biographical history and experiences is an important 

component of individual creativity and should be considered in future research (see 

Figure 5.1) 

Recommendations 

Recommendations for Research 
	 	 	
 The primary purpose of this study was to understand various aspects relating to 

how scientists experience creativity within their highly coordinated and managed context 

of the biopharmaceutical industry.  the study found that scientists’ experience of 

creativity is highly complex, dynamic and fluid.  In this study, creativity was not just a 

product of scientists in their work environment but also a result of actions and 

interactions across the broader ecosystem of their businesses. 

 Past research views creative action as being initiated at the individual level, 

happening upon problems or challenges of the scientist’s own making.  However, in this 

study, scientific problems and challenges are developed and defined at the corporate level 

as part of the organization’s overall competitive strategy.  The problems that flow down 

to the scientists constantly vary in nature and type and have direct impacts on the 

scientists’ determination of the type and level of creativity needed.  How scientists within 

the project team adapt and approach the conditions of the problems that flow down from 

the top to them is an important mechanism of influence on creativity that has been 

overlooked in previous research.  The dynamic aspect of creativity sets this study apart 



   

	 189	

from past research and is an important area for future research.  In this study, information 

about the organization was based on the interview data provided by the scientists instead 

of direct observation of or interviews with leadership.  Future research should consider 

in-depth case studies that incorporate both direct observation and interview data 

collection methods.  A case study methodology will provide additional depth and 

structure to examine various factors, interactions and connections and the influence on 

creativity across the broader ecosystem of the business in more detail.   

 The role of management and management practices is another important area for 

future research.  Management, as it turns out, is central and necessary to the success of 

the project team and the overall business.  The role of the manager (project lead) and the 

manner and style in which he or she manages is central to the scientists’ experience of 

creativity.   

 This finding is not new, but the degree to which the actions and behaviors of the 

project lead influences the scientists’ experience and creativity is worth further 

exploration, particularly the idea that successful management is not about utilizing a 

certain set of practices but entirely about striking a good balance between directing and 

exploring (Amabile & Gryskiewicz, 1987; Bailyn, 1985).  Focusing on specific factors 

can lead to misunderstanding of benefit to creativity.  A good example is time.  

Generally, time is thought to be a positive factor that supports creativity—having the time 

and space to explore and think.  However, time can be either positive or negative 

depending on the circumstances.  Too much time can be counterproductive by stalling in 

endless exploration and too little can be just as detrimental because thinking is short-

circuited.  Whether a particular factor supports or hinders creativity depends in part on 
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the manager’s ability to understand the demands and conditions of the work and has the 

ability to balance what is needed.  Another aspect of striking the right balance is about 

the manager’s ability to understand how scientists differ and how to match their abilities 

and styles with conditions that drive their motivation.  Not all scientists are creatively 

equal.  It just happened that the participants in this study are all self-driven creatively, but 

there are plenty of other scientists who need more structure and direction.  

 Scientists’ biographical history and background were important influences that 

shaped who they were, how they think and why they pursued careers in science.  Future 

research should consider examining the association between an individual’s history and 

experiences and her/his creativity.  In this study, the scientists’ early experiences 

provided valuable insights about their cognitive and personal development and 

motivational factors that push or nurtured their creativity.   

 Future research could be conducted using qualitative, quantitative, or mixed 

methods, all of which have advantages.  Case studies based on interviews and direct 

observations would provide more in-depth data to explore the intersection of influence 

among the work context, role of the manager, management practices and impact on the 

scientists’ motivation and experience.  One could also envision this future research in 

terms of a quantitative study to test the relationship between management practices, 

scientists’ creative behavior and the level of impact.  The advantage of using a 

questionnaire is the ease to which it can be administered to a large number of 

participants, increasing the sample and its empirical value.  Using a mixed methodology 

would be the best of both worlds, where quantitative data are available to explore 
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empirically aspects of management and creativity and qualitatively providing valuable 

depth and context.   

 Other recommendations for future research are based on Amabile and Pratt’s 

(2016) comprehensive review of the basic assumptions underlying the original model of 

creativity (1983, 1988) and the four newly recommended constructs into the model, two 

of which emerged in this study:  meaningfulness of work and synergistic extrinsic 

motivation.   

 In this study, meaningfulness was one of the more important dimensions of the 

scientists’ motivation.  Meaningfulness is the reason participants pursued a career in 

science, why they love their work and what motivates them.  How scientists’ experience 

creativity is certainly connected and influenced by the idea of meaningfulness of work.  

However, there is very little research on this topic (Amabile & Pratt, 2016).  Future 

research is needed to further develop and understand the linkage between 

meaningfulness, motivation and creativity as well as conditions that enhance or hinder 

this relationship.   

 A final area that should be considered for future research is extrinsic motivation 

and its potential to drive creativity.  A fundamental assumption of Amabile’s (1993; 

1988) model is that intrinsic motivation drives creativity.  In this study, the scientists’ 

creativity was not exclusively influenced by intrinsic motivation.  For example, 

scientists’ creativity was in part influenced by their desire to be renowned or recognized 

for their successful work.  However, Amabile and Pratt (2016) have revised their original 

model of creativity (1993, 1988) to include extrinsic motivation as part of the process of 

creativity and more research is needed.  Additional research would be useful in 
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identifying specific external factors that can drive creativity, because in the real-world 

intrinsic motivation is not always plentiful or easy to inspire.  It would be useful to 

understand in what ways extrinsic motivation can be a positive force and under what 

conditions these factors can be most useful.    

 Lastly, the choice of studying discovery scientists in the commercial industry was 

purposeful because of the paradox that exists between being creative while at the same 

managing the business.  The hope was that the study’s findings could extend our thinking 

beyond just this industry.  How to foster the best ideas and contribution from persons in 

organizations is a challenge across all industries.   

Recommendations for Practice 
	
 This section will discuss how some of these recommendations translate to 

practice.  The findings in this study have shown that context is key to understanding the 

factors and conditions that influence scientists’ motivations and experiences of creativity.  

How the scientists’ work is managed in the context of the project team is central.  Project 

leaders play a critical role in shaping the work context and as such, providing some 

guidance on how best to manage both creativity and performance would be useful.   

A key implication for managers is to understand creativity, like innovation, is an 

adaptive process requiring both freedom and constraint.  The challenge for managers is to 

know how to balance these tensions so that drivers of creativity do not become 

constraints and knowing when constraints can drive creativity.  One approach that is 

recommended is an informal managerial work group.  This group would provide the 

space and support for managers to explore and learn from their experiences about how to 

empower the work environment for creativity.  The focus of the group would be on the 
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successes and challenges - both motivating and fostering a creative environment through 

both freedom and constraint.  In the end, this format would allow for retrospective and 

prospective learning from experiences.  

 Organizationally, management training that is based on the broad principles about 

how to strengthen conditions to enhance motivation and creativity would be useful.  

Again, the method for providing this type of training should be more informal, maybe as 

a work group discussion.  For example, something similar to a training described by one 

scientist where they had to practice saying “yes and…” instead of “yes, but…”—the 

purpose was to introduce the idea of openness to help foster communication and idea 

sharing.  Therefore, work group formats that provide the opportunity to have open 

discussions is another way to focus on different principles of management practices that 

support performance and creativity.   

Summary 

 This qualitative study was intended to explore and better understand how early 

drug discovery scientists experienced creativity in a highly coordinated and managed 

work environment.  The research questions were addressed by conducting in-depth 

interviews with a sample of ten early drug discovery scientists, each at a different 

biopharmaceutical company.  The sample included both male and female scientists, at 

varying levels of experience and seniority and working in different types of organizations 

(i.e., start-ups, midsize, very large and established).   

 The scientists shared detailed stories and reflections about their personal 

background and history how it influenced their decisions to become a scientist, as well as 

their professional experiences as scientists.  Four main themes emerged from the data 
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analysis: scientists, scientists’ world, organizational context and dynamics of creativity.  

The interpretations of the findings highlight aspects of creativity that are supported by the 

literature and others that offer new insights.  The theme dynamics of creativity captures 

the essence of how scientists’ experience creativity.  It is a culmination of the complex 

interactions and influences of the scientists, their world and the organizational context.  

The organizational context is central and where the process of creativity begins.  A 

central aspect of scientists’ experience of creativity has to do with the problems they are 

tasked with.  The corporate-level strategies and decisions in response to competitive 

pressures are what determine and define the scientific problems that flow down to the 

scientists in the project teams.  Within the project team, management and management 

practices are very influential factors and have direct impacts on the scientists’ 

experiences of creativity.  Management that supports creativity is not about a set of 

particular practices but rather the ability of a manager to strike a good balance between 

experimenting and directing.   

 Overall, the recommendations for future research and practice are focused on the 

context and how differing circumstances can shape motivation and the scientists’ creative 

experience.  In this study, scientists seemed to be motivated to be creative under all kinds 

of different circumstances, even those that are traditionally thought to be 

counterproductive.  Better understanding these conditions and mechanisms would be 

useful to research not only for this industry but also across the larger landscape of 

workplaces.  
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Appendix B: Interview Guide (Interview 1) 

	
	

Research Questions: How do scientists working in the early discovery R&D 
experience creativity?  How do prescribed process management methods influence 

their experiences of creativity? 
 
Time of interview: 
 
Date: 
 
Place: 
 
Interviewee: 
 
To begin: First, let me begin by thanking you for participating in this research study. 
Today’s interview is for a dissertation being completed at the George Washington 
University Graduate School of Education and Human Development. You have been asked 
to participate in this interview because you are viewed as a scientist working in early 
drug discovery R&D for a biopharma organization based in the United States.  
Understanding your experiences can help give guidance to future women social 
entrepreneurs as well as inform programs that aim to develop women (social) 
entrepreneurs.  
 
The purpose of this study is to explore how scientists working in early drug discovery 
R&D experience creativity at work.  How scientists interpret and make meaning of their 
experiences of creativity and how prescribed process management methods influence 
their experience. 
 
Today, I am interested in hearing about your experience as a scientist.  As a reminder, I 
will interview you two times (including today).  Of course, there are no right or wrong 
answers. 
 
As a reminder, a pseudonym will be used and your responses will be kept confidential. 
With your permission, this interview will be tape recorded for the purposes of 
transcribing and analyzing the data for use in my dissertation.  If at any time you feel 
uncomfortable answering a question, please let me know and we can skip onto to the next 
question. You can also stop the interview at any time for any reason.  
 
During this time, if it is okay with you, in addition to recording I will take hand-written 
notes, to later paraphrase the ideas you shared. Please feel free to also let me know if 
you would like to go off the record at any time when responding. 
 
Do you have any questions about the purpose of this study? 
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Life History 
(I would like to start with asking your career and being a scientist.) 
 

1. Tell me about your educational background and why you became scientist? 
 [Probes: Did you always envision being a scientist? Did you consider other 
career  paths? What attracted you to the field?] 

1. If you were introduced at a social gathering as a scientist and someone asked what 
type of scientist, what you say or how would you describe the work you do? 

2. How long have you worked in the biopharmaceutical industry? 
3. Tell me more about your professional history, for example what has been the 

focus of your work; what have you been responsible for; has it changed or 
progressed over the years; in what way/s? 

4. How do feel about the work you do?  
 [Probes: What aspects of your work do you enjoy the most and least? Do you feel 
 challenged?] 

5. Is your job and experience as scientist what you thought it would be?   
 [Probes: If yes, in what ways it is what you expected. If no, please explain in what 
 ways it isn’t what you thought it would be.  In what ways is this positive or 
 negative?] 
 
Life as a Scientist at Work 
(Now I would like to hear more about your current job and the company you work 
for.) 
 

6. How long have you been at this company?  
7. Tell me about me about the company.   

[Probes: Is the company considered to be a biotech, a pharmaceutical or a 
biopharmaceutical? What is the company known for or specialize focus? What 
are some of the targeted specialty care areas or disease areas? What is the scope 
and size of the business? What companies are considered to be your main 
competitors?]  

8. How does your work fit into the company’s overall mission and goals 
9. Let’s talk more about your work.  What are you working on now? What are some 

of your past projects? 
[Probes: Can you describe what a typical day of work involves, the process or 
flow of your work, what you are responsible for, to what extent do you work in 
teams and alone, how are decisions made?] 

10. Let’s talk about your work environment and how your work is managed.  If I were 
to ask you on a scale from 1 to 10, with 1 being rigid and 10 flexible, how would 
you rate or describe your current work environment and how your work is 
managed?  
[Probes: Why? Can you talk more about how your work is managed? In what 
ways do you feel you are able to make decisions about your work and how it is 
done? In what  ways do you feel limited? In what ways does the work environment 
influence your work and your experience at work?— Listen and probe for various 
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antecedents such as management control, decision processes, hierarchy and 
supervision] 

11. Let’s talk about your organization as a whole—specifically is the company run? 
On a scale from 1 to 10, with 1 being a well-oiled machine and 10 being flexible 
and organic, how would you rate or describe your company?  
[Probes: Why? In what ways does the company’s culture influence your work 
environment, your work and your experience at work?—Listen and probe for 
various antecedents such as management control, decision processes, hierarchy 
and supervision] 

12. Talk to me about innovation and what it means to you. 
 [Probes: Is it important? How and in what ways?] 

13. Talk to me about what innovation means to your work? 
 [Probes: Is it a focus of your work? Does it drive your work in early discovery? 
 What does it involve? Is it different from other drug development?] 

14. Tell me about a time when you felt you were integral to a new discovery or 
innovation or any professional accomplishment you are particularly proud of. 

 
In the upcoming weeks, I will send you a copy of the interview transcript for your review 
for accuracy. In the meantime, please feel free to contact me if you have any questions. 
Thank you again for participating in this interview.	
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Appendix B-1: Interview Guide (Interview 2) 
	
	

Research Questions: How do scientists working in the early discovery R&D 
experience creativity?  How do process management methods influence their 

experiences of creativity? 
 

Time of interview: 
 
Date: 
 
Place: 
 
Interviewee: 
 
To begin: Let me begin by again thanking you for participating in this research study. 
Today’s interview is for a dissertation being completed at the George Washington 
University Graduate School of Education and Human Development.  The purpose of this 
study is to explore how scientists working in early drug discovery R&D experience 
creativity at work.  How scientists interpret and make meaning of their experiences of 
creativity and how process management methods influence their experience.. The 
contents of our interview will be kept confidential and all identifiers, including your 
name, organizational affiliation and any specifics about your role will be removed when 
transcribed. 
 
In the first interview, we talked about your career and experience working as scientist in 
early drug discovery R&D, how you experience creativity and how your experience of 
creativity is influenced by your organization and how your work is managed.  In this 
interview I would like to talk more in-depth about those experiences, about what it means 
to be creative and how management practices can influence the experience of creativity.   
 
There are no right or wrong answers. If at any time you feel uncomfortable answering a 
question, please let me know; we can skip it and move on. Please feel free to also let me 
know if you would like to go off the record at any time when responding. During this 
time, if it is okay with you, I would take hand-written notes, to later paraphrase the ideas 
you shared. Do you have any questions about the purpose of this study? 
 
Before we begin with today’s interview, do you have any questions or concerns about the 
first interview?  
	
 

1. As scientist what does it mean to be creative?  
2. Tell me about the role of creativity in your work.  

[Probes: Is it important to your work? Does it drive your work? Why or why not? 
In what ways?] 
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3. In the last interview you discussed when you [description of new innovation or 
accomplishment], tell me how creativity played a role in this accomplishment. 

 
4. Tell me about your creative process at work.  

[Probes: What does it look like? What does it involve? What spurs the process? 
What limits the process? Has it changed?] 

5. In the last interview you described your work environment and how your work is 
managed as [rigid-flexible], how do you think this influences your creativity or 
your ability to be creative?  
[Probes: What aspects of the work environment enable your creativity and what 
aspects hinder it? Why? Can you give an example?]  

6. Now I would like to talk with you about your experience across your entire career 
as a scientist.  Generally speaking can you describe an occasion or occasions 
when you felt most creative?  
[Probes: Why? What aspects of the work environment enabled our creativity? 
Please give an example? Has your ability to be creative changed overtime? Why? 
Why not?] 

7. Can you describe an occasion or occasions when you felt least creative?  
[Probes: Why? What aspects of the work environment enabled our creativity? 
Please give an example? Has your ability to be creative changed overtime? Why? 
Why not?] 

8. How do you think your experience compares to other scientists like yourself 
working in the industry? 

 [Probes: Similar or dissimilar? Why? In what ways?] 
9. Thinking about the future of the biopharmaceutical industry, what role do you 

think creativity plays or is important? 
 [Probes: Why? Why not?]  
 

 
This	brings	us	to	the	end	of	the	second	interview.	Do	you	have	questions	or	is	there	
anything	you	feel	you	need	to	clarify	before	we	conclude?	
	
In	the	upcoming	weeks,	I	will	send	you	a	copy	of	the	interview	transcript	for	your	
review	for	accuracy.	In	the	meantime,	please	feel	free	to	contact	me	if	you	have	any	
questions.	Thank	you	again	for	participating	in	this	interview.	
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Appendix C: Interview Questions and Supporting Literature 
	
	
Research Questions:  
 How do scientists working in the early discovery phases of the R&D pipeline 
 experience creativity?  
 
 How does process management methods influence their experiences of 
 creativity? 
 

Interview 1 Using Seidman’s (2013) in-depth phenomenological interview approach, to discuss 
subject’s life history and details of their experiences.  Specifically, the interview will focus on 
scientists’ personal and professional history and background; how they experience creativity; and 
how process management methods influence their experience of work and creativity at work. 

Life History (addresses research question 1) 
Question Major Topic and Descriptive 

Probes 
Supporting Theory & 
Literature 

1. Tell me about your educational 
background and why you became 
scientist? 

Being a scientist 
• Motivation to pursue this 

career path 
• Job roles and responsibilities  
•  General job satisfaction 

Seidman’s (1990) 
phenomenological interview 
approach 

2. If you were introduced at a social 
gathering as a scientist and 
someone asked what type of 
scientist, what you say or how 
would you describe the work you 
do. 
3. How long have you worked in 
the biopharmaceutical industry? 
4. Tell me more about your 
professional history, for example 
what has been the focus of your 
work; what have you been 
responsible for; has it changed or 
progressed over the years; in what 
way/s? 
5. How do feel about the work you 
do? 

  

6. Is your job and experience as 
scientist what you thought it would 
be? 
Life as a scientist (creativity: addresses research question 1) 

7. How long have you been at this 
company? 

Detailed experience Seidman’s (1990) 
phenomenological interview 
approach 

8. Tell me about me about the 
company. 
 

Detailed experience Seidman’s (1990) 
phenomenological interview 
approach 
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9. How does your work fit into the 
company’s overall mission and 
goals? 

Detailed experience Seidman’s (1990) 
phenomenological interview 
approach 

 

Details of Experience (process management: addresses research question 2) 

10. Let’s talk more about your 
work.  What are you working on 
now? What are some of your past 
projects? 

Background and contextual 
information 
 

Seidman’s (1990) 
phenomenological interview 
approach 

11. Let’s talk about your work 
environment and how your work is 
managed.  If I were to ask you on a 
scale from 1 to 10, with 1 being 
rigid and 10 flexible, how would 
you rate or describe your current 
work environment and how your 
work is managed? 
 

Organizational impediments 
• Rigid formal management 

structure 
• Excessive control decreases 

intrinsic motivation 
necessary for creativity. 

Componential Model of 
Creativity/ Antecedents of 
Creativity: 
Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 
1987; Burns & Stalker, 
1961; Dougherty & Hardy, 
1996; Ekvall, 1996; Pelz & 
Andrews, 1969; 

12. Let’s talk about your 
organization as a whole—
specifically is the company run? On 
a scale from 1 to 10, with 1 being a 
well-oiled machine and 10 being 
flexible and organic, how would 
you rate or describe your company? 
 

Antecedents of creativity 
• Org. encouragement 
• Supervisory support 
• Freedom/autonomy  
• Challenge 
• Resources 
• Org impediment 
 

Componential Model of 
Creativity/ Antecedents of 
Creativity: 
Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 
1987; Burns & Stalker, 
1961; Dougherty & Hardy, 
1996; Ekvall, 1996; Pelz & 
Andrews, 1969; 

13. Talk to me about innovation and 
what it means to you. 
 

Org. climate for innovation 
• Degree to which 

coordinating structures and 
management support 
experimentation, flexibility, 
freedom and risk-taking 

Componential Model of 
Creativity/ Antecedents of 
Creativity 
Abernathy, 1976; Abernathy 
& Utterback, 1978; 
Andriopoulos & Lewis, 
2004; Benner & Tushman, 
2003; Levinthal & March, 
1993; March, 1991; Smith & 
Tushman, 2003; Utterback, 
1971 

14. Talk to me about what 
innovation means to your work? 
 

Org. climate for innovation 
Degree to which coordinating 
structures and management 
support experimentation, 
flexibility, freedom and risk-
taking 

Componential Model of 
Creativity/ Antecedents of 
Creativity 
Abernathy, 1976; Abernathy 
& Utterback, 1978; 
Andriopoulos & Lewis, 
2004; Benner & Tushman, 
2003; Levinthal & March, 
1993; March, 1991; Smith & 
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Tushman, 2003; Utterback, 
1971 

	
	

Interview 2: Focus on the scientist’s meaning of their experience of creativity—Seidman’s (2013).  
Specifically, questions are designed to provide the opportunity to discuss the subject’s understanding 
of their experience in the context of their history and work environment.   

Reflection on the Meaning (Creativity: addresses research question 1 &2) 
Question Major Topic and Descriptive 

Probes 
Supporting Theory & Literature 

1. As a scientist what does it 
mean to be creative? 

Detailed experience and 
meaning of creativity 

Seidman’s (1990) 
phenomenological interview 
approach 

2. Tell me about the role of 
creativity in your work.  

Deeper meaning Seidman’s (1990) 
phenomenological interview 
approach 

3. In the last interview you 
discussed when you 
[description of new 
innovation or 
accomplishment], tell me 
how creativity played a role 
in this accomplishment. 

Deeper meaning Seidman’s (1990) 
phenomenological interview 
approach 

4. Tell me about your 
creative process at work. 
  
  
 

Detailed experience and 
meaning of creativity 
 

Seidman’s (1990) 
phenomenological interview 
approach 

Antecedents of creativity 
• Org. encouragement 
• Supervisory support 
• Freedom/autonomy  
• Challenge 
• Resources 
• Org impediment 
 

Componential Model of Creativity/ 
Antecedents of Creativity: 
Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Burns & Stalker, 1961; Dougherty 
& Hardy, 1996; Ekvall, 1996; Pelz 
& Andrews, 1969; 

Intrinsic motivation 
• Autonomy 
• Competence  

Componential Model of 
Creativity/Self Determination 
Theory: 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Andrews & Farris, 1967; Deci & 
Ryan, 1980, 1985; Ryan & Deci, 
2000; Gagne & Deci, 2005; 
Oldham & Cummings, 1996 

5. In the last interview you 
described your work 
environment and how your 
work is managed as [rigid-
flexible], how do you think 

Organizational impediments 
• Rationalize and control 

individual work processes  
• Focus on operational 

efficiency 
• Standardization 

Componential Model of Creativity/ 
Antecedents of Creativity: 
Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Benner & Tushman, 2003;Burns & 
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this influences your creativity 
or your ability to be creative?  
 

• Formalization 
• Reduce variation  
• Routinization 
• Centralized 
• High level of hierarchy 

Stalker, 1961; Dougherty & 
Hardy, 1996; Ekvall, 1996; ; 
Lebow, 1999; Liker, 1997; Oliver 
& Hunter, 1998; Pelz & Andrews, 
1969; 

6. Now I would like to talk 
with you about your 
experience across your entire 
career as a scientist.  
Generally speaking can you 
describe an occasion or 
occasions when you felt most 
creative?  
 

 Antecedents of creativity 
• Org. encouragement 
• Supervisory support 
• Freedom/autonomy  
• Challenge 
• Resources 
• Org impediment 
 

Componential Model of Creativity/ 
Antecedents of Creativity: 
Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Andrews & Farris, 1967; 
Andriopoulos & Lewis, 2009; 
Bailyn, 1985; Burns & Stalker, 
1961; Dougherty & Hardy, 1996; 
Ekvall, 1996; Pelz & Andrews, 
1969; 

Intrinsic motivation 
• Autonomy 
• Competence  

Componential Model of 
Creativity/Self Determination 
Theory: 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Andrews & Farris, 1967; Deci & 
Ryan, 1980, 1985; Ryan & Deci, 
2000; Gagne & Deci, 2005; 
Oldham & Cummings, 1996 

7. Can you describe an 
occasion or occasions when 
you felt least creative? 

 Antecedents of creativity 
• Org. encouragement 
• Supervisory support 
• Freedom/autonomy  
• Challenge 
• Resources 
• Org impediment 
 

Componential Model of Creativity/ 
Antecedents of Creativity: 
Amabile, 1983, 1988, 1996; 
Amabile et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Andrews & Farris, 1967; 
Andriopoulos & Lewis, 2009; 
Bailyn, 1985; Burns & Stalker, 
1961; Dougherty & Hardy, 1996; 
Ekvall, 1996; Pelz & Andrews, 
1969; 

Intrinsic motivation 
• Autonomy 
• Competence  

Componential Model of 
Creativity/Self Determination 
Theory: 
Amabile, et al., 1990, 1996; 
Amabile & Gryskiewicz, 1987; 
Andrews & Farris, 1967; Deci & 
Ryan, 1980, 1985; Ryan & Deci, 
2000; Gagne & Deci, 2005; 
Oldham & Cummings, 1996 

8. How do you think your 
experience compares to other 
scientists like yourself 
working in the industry? 

Deeper meaning Seidman’s (1990) 
phenomenological interview 
approach 
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9. Thinking about the future 
of the biopharmaceutical 
industry, what role do you 
think creativity plays or is 
important? 

Deeper meaning Seidman’s (1990) 
phenomenological interview 
approach 
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Appendix D: Participant Consent Form 
	
	

Research Consent Form 
 

A Study of Creativity and Process Management in the Early Drug Discovery 
R&D  

 
IRB# 

 
Principal Investigator: Shaista E. Khilji, PhD, 202-994-1146 

Doctoral Candidate: Kathleen M. Crowley, 202-270-5065 
 
 

INTRODUCTION 
 

You are invited to take part in a research study conducted by Kathleen M. Crowley under 
the direction of Dr. Shaista E. Khilji of the Department of Human and Organizational 
Learning in the Graduate School of Education and Human Development (GSEHD) at The 
George Washington University. 
 
Please be aware that taking part in this research is entirely voluntary. You may choose 
not to take part, or you may withdraw from this study at any time. You will receive no 
benefit from taking part in this study.  The primary goal of this research is to better 
understand how scientists working in early drug discovery R&D experience creativity at 
work and it may inform future research and practice.  Before you decide to take part, 
please take as much time as you need to ask any questions and discuss this study with 
colleagues, family or friends.  
 

ABOUT THE RESEARCH 
 

You are being asked to take part in this study because you are viewed as a scientist 
working in early drug discovery R&D for a US based biopharma organization that uses a 
process management method to coordinate early discovery R&D activities. 
 
The purpose of this study is to explore how scientists working in early drug discovery 
R&D experience creativity in a highly coordinated and managed setting.  The primary 
research questions guiding this study are: 
 
• How do scientists working in the early discovery phases of the R&D pipeline  

experience creativity?  
• How do process management methods influence their experiences of creativity? 
 
The research will be conducted through interviews in whichever manner (in-person, 
telephone, Skype) or location that provides a quiet, comfortable place for you.  An 
estimate of 10-15 participants will be interviewed for this study. 
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WHAT IS INVOLVED IN THIS STUDY? 

If you voluntary to participate the total amount of time you will spend in this study will 
be approximately 3 hours and 15 minutes or less. The majority of your time (2 to 3 hours) 
will be spent being interviewed.  Additional time (15 to 30 minutes) may be needed to 
follow-up by telephone or e-mail to discuss findings or clarify any questions.  Any 
needed follow-up contact would be done within two months of your interview. 
 
The Interviews: 

• You will participate in two 1-1 ½ hour interviews about your experiences as a 
scientist working in early drug discovery R&D 

• The interview will be audio-recorded only with your permission.  You will be 
asked again at the time of the interview to give your verbal permission to 
participate in the study and to be taped. Your permission will be recorded in 
response to the statement “Please state ‘yes’ if you are comfortable with this 
interview being tape recorded.” If you do not feel comfortable with the interview 
being taped, the interviewer will take notes during the interview.   

• Please do not identify yourself by name during the interview. You will be asked 
to provide a pseudonym of your choice at the time of the interview to remove any 
identification of your voice with your name. 

• The audio files will be kept in a secure place and will be destroyed after the end 
of the study. 

• If you do not feel comfortable with the interview being taped, the interviewer will 
take notes. 

 
The Follow-Up: 

• Not everyone will be contacted for a follow-up conversation.  
• If you do not wish to have any follow-up contact, just let the researcher know and 

you will not be contacted. 
• It is estimated that follow-up conversations will take no more than 15 minutes. 
• You may choose whether you would like to be contacted by telephone or by e-

mail for follow-up. 
• The purpose of the follow-up contact is to discuss aspects of your interview with 

you or the findings in general after conducting several other interviews. 
 

WHAT ARE THE RISKS OF THE STUDY? 
 

The study has the following risks. 
 
Given the nature of the interview questions, it is not likely that you will feel any stress or 
discomfort during the interview. You are free to skip any questions or stop the interview 
at any point. 
 
There is a small chance that someone not on our research team could find out that you 
took part in the study or somehow connect your name with the information we collect 
about you, however the following steps are being taken to reduce that risk.   
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• As described above, a pseudonym will be used in the interview and therefore in 
the transcription of the interview as well. Your name will not be linked to any 
materials (i.e. transcription, analysis, results, etc.).  All contact information will be 
locked in a secure location separate from the research materials.  All written 
research materials (transcriptions, data encoding and analysis) and audio files will 
be locked in a secure location separate from the participants contact information. 

• All computers and file sharing accounts used for the project will be password 
protected as will the software. 

• When results of this research study are reported in journals or at scientific 
meetings, the people who take part are not named or identified. Direct quotes may 
be published from the research and if so, the quotes will be cited with the 
participant's chosen pseudonym. 

• GWU will not release any information about your research involvement without 
your written permission, unless required by law. 

• At the end of the project all material with identifiable data will be destroyed. 
 
 

ARE THERE BENEFITS TO TAKING PART IN THE STUDY? 
 

The benefits to science and humankind that might result from this study are: 
understanding how scientists who work in early drug discovery R&D experience 
creativity and how process management methods influence their experience of creativity.  
An added benefit is the personal satisfaction of helping a student with her dissertation 
research. 
 

WHAT ARE MY OTHER OPTIONS? 
 
You do not have to be in this study if you do not want to. 

 
WHAT IF I CHANGE MY MIND? 

 
You may stop taking part in the study at any time. 
 

WILL I RECEIVE PAYMENT FOR BEING IN THIS STUDY? 
 
You will not receive payment for taking part in this study. 
 

WHAT ARE THE COSTS FOR TAKING PART IN THIS STUDY? 
 
Besides the use of your time, taking part in this study will not lead to added costs for you. 
 

PROBLEMS OR QUESTIONS 
 

Research specific questions should be addressed to the principal investigator, Dr. Shaista 
E. Khilji, at telephone number (202) 994-1146 or e-mail address sekhilji@gwu.edu.  The 
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Office of Human Research of The George Washington University can provide further 
information about your rights as a research subject: (202) 994-2715. 
 

 
DOCUMENTATION OF INFORMED CONSENT 

 
If you agree to participate in this study, please sign below. 
 
After you sign this Consent form, the research team will provide you with a copy for your 
files. 
 
_________________________________________________
 ________________________ 
Participant—Name Printed and Signature    Date 
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Appendix E: Definitions of Key Concepts 

 
Concept Source Definition 
Creativity  Amabile, 1983, 1988, 

1996; Amabile & 
Gryskiewicz, 1987; 
Amabile & Pratt, 2016; 
Anderson et al., 2014; 
George, 2008; Shalley & 
Zhou, 2008; Sternberg, 
1988; Woodman et al., 
1993 

Production of ideas or solutions that are 
novel and useful.   

Creativity Amabile et al., 1983, 
1988, 1996; Amabile & 
Gryskiewicz, 1987; 
Finegold & Frenkel, 
2006; Gurteen, 1998; 
Hine & Kaperleris, 2006; 
Kanter, 1988; Shalley & 
Zhou, 2008 

Fundamental building block of innovation. 

Innovation Amabile et al., 1983, 
1988, 1996; Amabile & 
Pratt, 2016; Oldham & 
Cummings, 1996; Shalley 
& Zhou, 2008 

The process by which ideas get 
implemented 

Innovation Bennani, 2012; 
Cuatrecasas, 2006; Hine 
& Kaperleris, 2006; 
Khilji et al., 2006; Pisano, 
1997; Randle & Rainnie, 
1997; Ullman & 
Boutellier, 2008 

Is an adaptive process of a dynamic tension 
between two fundamentally opposing types 
of innovation—exploratory and exploitative 

Process 
management  

Bhasin & Burcher, 2006; 
Dahlgaard & Dahlgaard-
Park, 2006; Naslund, 
2008 

Management practices focused on 
improving performance by reducing 
variability and waste in the production 
process. 
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Appendix F: Additional Supporting Quotes 
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Theme One: Scientist 
Sub-Theme: Background and Early Experiences 
Topic  Quote 
Early Experience: Growing Up It was one of the first courses where somebody didn’t tell you what to do…it 

was go and figure out what is the problem you want to address and how you 
are going to use what is available to solve it…. I just thought that was 
fabulous, you could be very creative. (Dina, Interview 1) 

Early Experience: Growing Up …he [father] was always pointing out things he saw and encouraging me to 
ask questions…it eventually go to the point where I always wanted to know 
how, what and why…that sort of curiosity just sustained me all the way 
through high-school where all I ever wanted to do was learn more science 
(George, Interview 1). 

Early Experience …working late nights and on the weekends to finish experiments and 
wanting to know what is going to happen next (Carol, Interview 1). 

Early Experience	 …just being in the lab, seeing the research that was done, solving problems 
that came with the work (Michael, Interview 1). 

Early Experience	 I liked chemistry; life is all about chemistry…the experimentation aspects of 
things, the potential and the opportunity to discover…I just kept following 
the scientific trail…it was a more engaging way to explore and learn (Ross, 
Interview 1)  

Theme One: Scientist 
Sub-Theme: Motivation 
Topic  Quote 
Intrinsic Motivation I don’t care about making more money or being more promoted I want to 

have my life this way-they choose… I like the process that goes into it, I feel 
excited for doing it.  (Juliette, Interview 1) 

Intrinsic Motivation …The beauty of science is, even the individual can be creative, because of 
the contributions through science…that is attractive to me. (Patrick, 
Interview 1) 

Intrinsic Motivation The best part is when you get to do the research and you actually find 
something new.  (Brian, Interview 1) 
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Meaningful and Purposeful We are trying to solve current problems current disease and I had the 
opportunity to find a way to do that. (George, Interview 1) 

Meaningful and Purposeful What I enjoy the most is when, especially in industry where I’ve worked both 
discovery portion to the research to the more critical side of the research, is 
seeing how much impact that my work can have. (Michael, Interview 1) 
The best part of it is when you get to do the research and you actually find 
something new. (Brian, Interview 1) 

Meaningful and Purposeful	 I think the other thing they say about biotech is you can do well by doing 
good.  If people really do, at least in my experience, care that they are 
making a product that could ultimately help with a really terrible disease.  
Some people have personal connections; it is really front and center for them.  
That makes it fun and purposeful. (Frank, Interview 1) 

Meaningful and Purposeful	 I feel excited for doing it.  I like the results and how important it is to do it 
and to society. (Juliette, Interview 1) 

Meaningful and Purposeful	 As long as my contribution to science is making a vaccine against the 
infectious disease…that is why I am proud of it. (Patrick, Interview 1) 

Challenging and Complex I think the one thing that keeps me in it and what I do like about it ... For me, 
personally, it's ... pretty exciting to learn new things and to know that that's 
actually new information that no one really knew before.  (Brian, Interview 
1) 

Challenging and Complex	 We don't know if it's going to work or not, but it's a little moment where you 
feel like, you know, that could be really neat. (Brian, Interview 1) 

Challenging and Complex	 I though in industry it would be more like development and I guess that side 
is still there. Where SOPs are rated out and you would be doing the same 
thing over and over again, on that very high level. That wasn't the case for 
me on the research end.  I guess it was not as mundane as I thought it would 
be. (Michael, Interview 1) 

Challenging and Complex	 I think that the areas where we've had the most success and that I'm the most 
excited about have been targets or more standard potential targets for drug 
discovery that people have looked at a lot of times before and we found a 
new way to actually get a drug onto the target. (Carol, Interview 2) 
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Challenging and Complex	 I really enjoy it. It's never boring, there's always something new to do and to 
tackle… they definitely keep changing things up on me before I start to get 
bored. That's a big one. (Carol, Interview 1) 

Challenging and Complex	 I never had the opportunity to do groundbreaking discovery work. I don't 
think, I didn't know about that potential opportunity. (James, Interview 1) 

Challenging and Complex	 It can be very fast paced and stressful at times, especially for a small 
company that is resource constrained. That also is part of the fun of it. 
(Frank, Interview 1) 

Challenging and Complex	 I stayed because I am still challenged enough…sometimes stressful but it is 
part of delivering, delivering and delivering and nothing is really standing 
still –it is just moving. (Juliette, Interview  

Interdisciplinary Collaboration So I feel that sort of environment and collaborative environment and cross-
functional opportunities make my day-to-day life not routine (Juliette, 
Interview 1)  

Interdisciplinary Collaboration The pluses of my career have been working with groups of intelligent and 
self-striving individuals. (Ross, Interview 1)  

Interdisciplinary Collaboration It was different but it also meant that my collaborations within the company 
reached into all parts of drug discovery, drug metabolism, process, chemistry, 
regulatory affairs, clinical affairs, I was now the face from our 
department…so that was great for me to learn so much more about drug 
discovery by working on these higher level teams. (George, Interview 1)  

Freedom and Autonomy I had a fair amount of freedom in that I could propose projects, I could start 
projects, I didn’t have to ask anyone permission to do these things, I just had 
to let them know this is where I was going and then make it work…it was 
probably one of the great fun times. (George, Interview 1)  

Barriers: Lack of Freedom and 
Autonomy 

I don't like are feeling like you don't have as much control over some of the 
bigger decisions that are made. Like I was saying, the one target that I had 
that we just were all blown away by how well it was working and knowing 
that all we had data for was in renal disease. If renal disease goes away, how 
are we going to convince the organization to continue with this?  (Carol, 
Interview 1)  
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Barriers: Lack of Communication The thing I like the least in industry ... I guess it goes back to timeline again. 
The demand from the executives, I guess for tangible outcomes, how much 
time it takes for the drug development (Michael, Interview 1)  

Barriers: Personal Conflicts in 
Group Dynamics 

So I think my perspective when I came to work here was not necessarily 
disappointment but dealing with a lot of different people, nationalities, 
cultures, ways to work. It gave me that sense of I has to change in order to 
teach change. (Juliette, Interview 1)  

Theme: Scientists 
Sub-Theme: Creativity  
Topic Quote 
Cognitive Processes We don’t stop thinking. Thinking leads to ideas, right? Maybe we 

underestimate some of   
those. Maybe we just don’t call them…that was a great idea to all of them. 
The truth is they are all ideas and they all make our life a little bit easier 
somehow. Yeah, I don’t think we could survive without it (Juliette, Interview 
2) 

Cognitive Processes Not necessarily follow the rules that someone else implemented but being to 
create new rules under the current circumstances. (Juliette, Interview 2) 
I think to be creative means to think outside the box and to not do what other 
groups are doing. (Frank, Interview 2)  

Creativity as: Cognitive Processes [Creativity is]…a mix of trying to solve a problem by using some 
information from a completely different issue, for me that's, in essence, 
creativity. (George, Interview 2)  

Creativity as: Cognitive Processes I guess that would be to be able to imagine some new hypothesis, new ways 
that things in the biological world may work, or a new way of thinking about 
it.  (Brian, Interview 2)  

Creativity as: Cognitive Processes I think it means first have a good understanding of the resources we have and 
with those resources, be able to expand and apply the science. (James, 
Interview 2)  

Creativity as: Personality Traits If we break through the technology, we see some new pictures. That is, I 
think, we can call it creative. (Patrick, Interview 2)  

Creativity as: Personality Traits The discovery component of it, it's part creativity and part of it's just a 
mindset to go ahead and work. (Brian, Interview 2)  
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Creativity as: Personality Traits Creativity has to come with looking at a result and letting the result show you 
that you have to change directions, based on past experience or 
understanding of chemistry and biology, able to design a molecule that, 
again, might address and answer a question that you can ask. (Brian, 
Interview 2)  

Creativity as: Personality Traits I was learning that skill in the lab and applying it on a regular basis. I became 
fairly skilled in that sub area of biology, but I was working on glutamine 
receptors. Across the hall in the same lab, there was a post doc, he was a 
[was working on the same receptors, but studied how they function in the 
context of a neuron.  Just in talking with him, I think it was over beers, he 
had a problem he couldn't figure out…Then, that led to, "Well why don't you 
just pull the RNA on that cell, we'll use PCR and we'll amplify it and we'll 
figure it out." It was a good example of a combination of coming at it from 
two different directions.  A common denominator, we're both interested in 
the same receptor system, but we had completely different techniques.  
Usually, they're simple questions that people ask, different points of view.  A 
very simple question, but that led to doing some mass calculations that we 
came away with on paper. It just didn't work. It eventually did work. (Brian, 
Interview 2)  

Creativity as an Outcome [Creativity is] I guess to do something that nobody else has done before. 
(James, Interview 2) 

Creativity as an Outcome Do the non-obvious. (Ross, Interview 2)  
Creativity as an Outcome I think, in a way, it is because you're thinking about making something 

innovative that's sort of new information as opposed to a new thing.  (George 
Interview 2)  

Creativity as an Outcome Yeah, I think that people tend to think of, like early exploratory projects, tend 
to have the most creative individuals. I think that's really not been the case. I 
think certainly that's the conventional belief.   Actually something that people 
would think is probably not creative at all, which is how you formulate a 
drug for human is probably cookie cutter, you go through a certain process, 
you find the right formulation." I think that's what's actually made the 
company really great. (Dina, Interview 2)  
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Creativity as an Outcome We've got a saying that if you want to do something better it's got to be either 
higher quality, faster, or cheaper, but it's never going to be all three.  You 
accept getting some of those aspects, overall it's an advance, it's a step 
forward, it's being creative. That's sort of a process-oriented work. (George, 
Interview 2)  

Creativity: Critical to Discovery It’s actually part of our core values. (Juliette, Interview 2)  
Creativity: Critical to Discovery Yes, that's very very important, because we want to make progress, which 

nobody has succeeded so far (Patrick, Interview 2)  
Creativity: Critical to Discovery Yeah I think that the creative pieces are really essential in drug discovery 

because the easy stuff has been done a long time ago. To get to the newer 
challenges and making newer drugs, you really have to be very creative 
around problems that are very real. (Carol, Interview 2) 

Creativity: Necessary Part of Job It should have been an incentive for any of us to show creativity in such end 
of the year during performance evaluation to find examples in the most 
routine kind of things to the extraordinary objects for that year. (Juliette, 
Interview 2)  

Creativity: Necessary Part of Job Promotional. Promotion structure. The way that that's set up, I think its 
healthy competition between the employees. They really expect employees to 
go beyond their expectations. And I think that also drives us. I know it drives 
me as well as the expectations and striving to do better than expectations. Its 
just a way that the company has set up, I guess a promotion and bonus 
structure. (Michael, Interview 2)  

Creativity as a Process I think as a project leader, you're sometimes telling the team, "We've got to 
figure out another way because what we're doing isn't working, so come up 
with six ideas and test them. All we need is one, so if you fail at a bunch of 
them it doesn't matter. As long as you come up with one." (Dina, Interview 2)  

Creativity as a Process I've been on some projects where we're not having success. It's not that 
everyone's doing a bad job, but the same result keeps coming back and no 
one has taken the initiative to say "we've got to stop and change direction.  
That's the balance, with creativity.  We've done enough in a direction.  That's 
certainly the drudgery; you have to balance between the drudgery versus the 
creative balance, of us making new stuff.  Then, I've also been in meetings 
where same kind of problem. We're not making significant progress and the 
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discussion is about what to do next. Someone will say, "Well, if we get that 
molecule and we think of it as a corkscrew inside of something that ... Maybe 
if it's a corkscrew, it'll fit a pocket well." Then, all of a sudden, that triggers a 
new conversation and a new set of ideas. (Brian, Interview 2)  

Creativity as a Process They'll see the same data that you looked at and then someone with fresh 
eyes will instantly come up with a new idea that no one has really thought 
about yet. (Brian, Interview 2)  

Creativity as a Process That same kind of experience has happened multiple times in my career and 
also the highs throughout my career where good things happen because 
people talk to each other, do things. You've done all this work and have never 
regretted it. It didn't work because it didn't work, but it was still creative.  
Times when we weren't creative, it was the environment where people were 
guarded. (Brian, Interview 2)  

Creativity as a Process I think people had to understand, at the same level, if everyone's going to 
share together and everybody's engaged together, everyone wins or loses 
together. (Brian, Interview 2)  

Creativity as a Process When we talk to the scientist, right, so that you are in the discussion, we want 
to approach this way, but that approach was already done.  That information 
is important. So, of course, during the conversation in biometrics is important 
to discuss with many many people. (Patrick, Interview 2)  

Creativity as a Process I guess the way we tackled it was rallied together. Delved into literature in 
many aspects and each person had a different, took a piece of the unknowns.  
We had weekly meetings to talk about how we were going to answer the 
questions, any interesting finds in the literature and to work together.  We 
were all in it together. (Michael, Interview 2)  

Creativity as a Process What can we build and how? I think at that point it becomes really 
expansive. Once you've identified the problem you can get really expansive 
with where is this occurring? How are people looking at this out globally? 
How can we use that information internally? (Carol, Interview 2)  

Theme: Scientist  
Sub-Theme: Conditions for 
Creativity 

 

Topic Quote 
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Challenge/Freedom Another time I was most creative was early on when I then moved into a 
more focused drug discovery role and health drug discovery mode, it was 
really great to have all these new scientific information that I had to learn.  
Then, since I was learning it all new, unlike other folks in the group, I saw 
the same problems. It was kind of freedom to associate and solve things in 
different ways than had not been done before and so there's a more focused 
set of problems, but it was still a chance to apply new knowledge, which is 
always fun to learn new stuff. (George, Interview 2)  

Challenge I think I feel most creative when I preform activities beyond what I'm 
expected to do.  That's where I really put a lot of effort into showing others 
and proving to others a question, to answer a question. I think that way I have 
to go beyond what is standard, what is known. I think that's where you have 
to be creative. You have to find different ways to answer the question. 
Otherwise its something that is already known and not very creative. 
(Michael, Interview 2)  

Challenge I think that we're encouraged to really come up with some very innovative 
solutions, in theory.   Then it becomes more of a practical exercise of how to 
get that theoretical solution to something that's workable and attainable and I 
think that's where we're encouraged to be really creative in our lab work. 
(Carol, Interview 2)  

Lack of Prior Knowledge It's like, "here are these people that need to get back. There's only one way 
and we have to solve the problem." I think that's a great example of it seems 
impossible but when you really focus that effort with a singleness of purpose 
I think people rally. And I think it does, it breeds the creativity because 
otherwise it wouldn't seem impossible. Right? (Dina, Interview 2)  

Lack of Prior Knowledge I think I'm more creative when it comes to finding a solution to a problem, so 
that appeals to me a lot about the role that I have now.  For me it's really 
about identifying what the problems are and then trying to turn to various 
resources that are available to get some ideas. I don't necessarily look 
within ... okay, how can I ... we want to cure liver fibrosis, how can I cure 
liver fibrosis? (Carol, Interview 2)  

Lack of Prior Knowledge So when that's broken or they don't know how to take the next step I think it 
opens up the opportunity for ingenuity or innovation there. Because you're 
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given a job that nobody really knows exactly how to do and they're looking 
for that input. They're looking for that stimulus. They're going to allow it to 
happen. So let's say when you're really given a task that's somewhat unique 
that's probably where the more creative pieces come from. (Dina, Interview 
2)  

Pressure in the System Getting a drug in the early stages of getting a target and getting something 
that is compatible but if you can't give it to a patient it's sort of meaningless. 
So once you get through all those other hurdles the company, I think, just as 
a whole their mentality is we won't fail here. (Dina, Interview 2)  

Pressure in the System We all came up with this idea for this target. If we don't show progress in two 
years, this project team won't exist anymore and it will get killed.  Some 
people might think that's going to kill creativity. I don't think it's ... People 
will then really start to think, "Wow, we've really got to come up with a 
whole bunch of different ideas and attack them in parallel to see if we can get 
this on track." (Frank, Interview 2)  

Pressure in the System I think it is a matter of the problem you have in front of you, what tools you 
have to work with. (James, Interview 2)  

Pressure in the System I think that we're encouraged to really come up with some very innovative 
solutions, in theory.   Then it becomes more of a practical exercise of how to 
get that theoretical solution to something that's workable and attainable and I 
think that's where we're encouraged to be really creative in our lab work. 
(Carol, Interview 2)  

Pressure in the System Yeah absolutely and I think it's true that the projects that I've been the most 
successful on have been really big ass tight deadline projects. Like, this is a 
huge thing. We need to figure this out or the whole thing's going away.  I 
honestly don't know. I want to say that it's some of both because I think I do 
derive some energy from that. I kind of wish I wasn't like that because it 
would probably be a little bit less stressful for the long run.  But I think I do 
derive energy from it. Its kind of boring otherwise if I'm not this is serious. 
This is the eleventh hour. We've got to make this happen. (Carol, Interview 
2)  

Stimulated by New Ideas So being really creative and really diving into what's the newest breaking 
science that's coming out and we can use that information in a way to move 
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these other programs forward. So definitely those involve more creative 
approaches for how to drug the target, how to drug the receptor and make it 
work. (Carol, Interview 2)  

Stimulated by New Ideas I know for a lot of other people, too, going out to meetings is a huge burst in 
creativity and creative energy. You just get a lot of new, cool ideas. You hear 
the newest in the research and what's going on and you get a really ... some 
of especially where there's a lot of happy hours involved, it gives you a lot of 
chances to hear what they're doing and then have a couple glasses of wine 
and you're not so nervous about talking to that really super famous professor 
about their work. (Carol, Interview 2)  

Stimulated by New Ideas Also, I find creativity when talk.  In my particular function, I’m more 
creative when I brainstorm about, so basically, a pencil or a pen and a paper 
and some papers that people published and about something I’m trying to 
figure out. (Juliette, Interview 2)  

Free vs. Forced Thinking I find the resources to help, it can be people, it can be liquor store, it can be 
going to a park because that environment can be so much more of relaxing 
and you’ll read so much better, or just sleep more.  Instead of working on a 
Friday afternoon, I take a couple of hours off and then sleep in and on 
Saturday, you might work better. That’s why many of us end up working 
over the weekend, even over vacations or holidays because we find that 
creative mind in times that are not stressful, that 9:00 to 5:00, traditional 
meeting times, etc. (Juliette, Interview 2)  

Free vs. Forced Thinking I find creativity when I walk. If I’m just stuck at my desk, looking at the 
screen, thinking about all the tasks I need to do, I am not very creative. 
(Juliette, Interview 2) 

Free vs. Forced Thinking I often go on 35 mile bike rides a couple times a week and when I'm on the 
long straightaway where it's a bike trail, there's no traffic, I don't have to be 
thinking about my personal safety with 100% of my brain, my brain starts 
thinking about the thing I kind of have a concern about, an issue about, a 
something I wonder about. Being creative is that free association when you're 
not forced to think about it. At least for me.  (George, Interview 2)  
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Free vs. Forced Thinking Just needing to get a break from it and recharge and not have to think about it 
twenty-four/seven because I think you stop seeing the problem very clearly. 
You know?  It's just a jumble in your brain. (Carol, Interview 2)  

Barriers: Too Open If you imagine a funnel, you start with the stem of the funnel. Everything's 
very focused it's got to get in line but you get really big creativity as long as 
you can focus that end point. But they're always trying to kind of push the 
sides in to make sure that it's all getting into that stem and the further away 
you go from that I think they're less comfortable with just ... I don't know, I 
would imagine at least from my thinking, we're getting too academic, if you 
will. Or too broad in what we're trying to ask. (Dina, Interview 2)  

Barriers: Too Much Pressure Yeah I think that when I was first starting my post-academia I felt really very 
creative because there weren't a lot of restrictions on me.  I didn't have to 
worry about when my next committee meeting was and whether or not I had 
x-amount of data to show them and then it became much freer.  I'd just come 
out of my PhD where I had a whole lot of committee meetings and 
expectations and timelines and, "when are you going to get x, y, z, done?" It 
was harder to think about being creative and doing something cool.  I had 
ideas I just didn't have time to act on them.  (Carol, Interview 2)  

Barriers: Too Much Pressure I think I had a lot more creativity in the beginning phases than I can say I'm 
experiencing at this particular moment.  I think what I would say is that 
success gives you the opportunity ... it is a reward you almost get to be more 
creative when you've had the success. (Dina, Interview 2)  

Barriers: Too Much Pressure I think that there have been a few times where I have been just really overly 
overburdened with a lot of projects that I was expecting to not just run but to 
actually do and execute all of the items for and it becomes almost impractical 
and very unsustainable. (Dina, Interview 2) 
[On being creative] I think it is more time. For me, it is more time. (Juliette, 
Interview 2)  

Barriers: Too Much Pressure Yeah, they do create ways for us to be creative but I guess what is really 
missing is time. Even on that we need to be creative I guess. Be creative to 
find time to then be more creative.  I think when there’s not so much pressure 
to deliver something. Being under pressure is not a friend. (Juliette, Interview 
2)  
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Barriers: Too Much Pressure When you have twenty-four hours to do something and it takes forty-eight 
hours to get there, right?  It's when there's that kind of stress and constraint 
that it's really challenging to be creative. (James, Interview 2)  

Theme: Scientist’s World  
Sub-Theme: Organization of 
Work 

 

Topic Quote 
Project Team I'll address it in two different groups that I've been part of, because they're 

very different, then you hit multiple angles of how it works. I was within the 
renal team, which was pretty small, about 25 people. We were split between 
an in vitro team and in vivo team. I was part of the in vitro team. For us, 
there were 7 people. Beyond that there were more senior people. There was a 
head of in vitro and a head of in vivo and then there were some project 
directors who really wants a target, we'd get to a certain place, they'd 
champion it and move it forward.  Then there's the head of renal. We're all 
organized under that. Within my team I had 2 direct reports and I had several 
different targets that I was assigned to work on. (Carol, Interview 1)  

Project Team I think he and the CSO are the center of the hub and he's got spokes out to 
everybody. I'm one spoke, the chemist is another spoke and in the distance, 
the molecular spokes really depend upon their relationship, or the importance 
of that area at the moment. (Brian, Interview 1)  

Project Team During the collaboration phase, I was in charge of the pharmacology and the 
lead optimization of the compounds. We had chemists. I had 2 people 
working under me and I worked very closely with another chemist who had a 
couple people working with him. (Brian, Interview 1)  

Theme: Scientist’s World  
Sub-Theme: Management  
Topic Quote 
Role of Management Which are always challenging because obviously my team, we're right and 

they're wrong all the time. I've since learned that it's not a matter of right or 
wrong, it's a matter of understanding what people are trying to say. (Ross, 
Interview 1) 
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Role of Management  I find that is where all the problems arise. Is that we will share data in a team 
and then it sort of gets out of control when it goes to the next level. It is a 
constant battle of who sees things first.  You need to be able to talk and 
discuss and have open conversations –but being so data driven the minute a 
piece of data is shown it like wildfire; it just everywhere and it is not really 
completely vetted; and there is not good processes in place.  I think they are 
working on it right but … again that sort of battle between the bureaucracy 
and staying small is a little bit of a friction point. (Dina, Interview 1)  

Striking a Balance The management is definitely one that is probably the biggest hindrances that 
I hear about. (Dina, Interview 2)  

Striking a Balance A manager has to sit back and let people interact, but they also have to know 
when to fix an issue, if there's an issue. (Brian, Interview 2)  

Striking a Balance Actually I think the creativity part that should be a combination of always 
being open to being wrong, so you don't dig in and think it's got to be your 
way. Also, at the same time, being stubborn enough to not give up. You've 
got to find that balance and you can't always try the next new thing. People 
that are published for creativity are the ones that can actually show that 
balance. (Brian, Interview 2) 

Striking a Balance I've been on some projects where we're not having success. It's not that 
everyone's doing a bad job, but the same result keeps coming back and no 
one has taken the initiative to say "we've got to stop and change direction.  
That's the balance, with creativity.  We've done enough in a direction.  That's 
certainly the drudgery; you have to balance between the drudgery versus the 
creative balance, of us making new stuff.  Then, I've also been in meetings 
where same kind of problem. We're not making significant progress and the 
discussion is about what to do next. Someone will say, "Well, if we get that 
molecule and we think of it as a corkscrew inside of something that ... Maybe 
if it's a corkscrew, it'll fit a pocket well." Then, all of a sudden, that triggers a 
new conversation and a new set of ideas. (Brian, Interview 2)  

Striking a Balance Management should be willing to learn and is flexible. At the same time, 
when they really know about something and they really voice their opinion 
and are strongly about, we also listen to them, because they have the balance. 
They show balance so we’re interested. (Juliette, Interview 2)  
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Striking a Balance [Managers]… I think they really have a hard time just realizing that some of 
these things you can say, "okay that sounds interesting let's talk about it 
later." They're used to, when they go to their senior management, that they're 
talking real-time about what we're going to do right now. I think being able 
to switch out of that mode and back into the people in the lab who are not the 
seniors and are thinking more about what we're going to be doing in a year 
from now and how this problem could look different in a year from now and 
being willing to accept some of their solutions and suggestions. (Carol, 
Interview 2)  

Managing Personalities and Group 
Dynamics 

I feel I have a little bit more control to affect the outcomes of a research 
team's management. It's then when you get into the management of different 
disciplines or, I'm not sure if that's the correct word, but you've got the 
corporate management, you've got the financial management, you've got 
human resources at the company level. What I've generally found out is that 
people don't communicate very well in and among those different 
management silos. It's just a little challenging. (Ross, Interview 1)  

Managing Personalities and Group 
Dynamics 

Also someone that is very adverse to confrontation. Even though the word 
confrontation tends to be very negative, in science, you tend to see that often. 
If that confrontation is done with the right level of respect, you are never 
going to be interpreted as you’re being personal, you’re being against 
someone, you are just against an idea, you’re just right?  If that is done 
correctly which in a way, it’s hard. Nothing is a clear path but if it’s done 
correctly, it shows that for those who are really creative and really like to 
express their opinion that they have the space. (Juliette, Interview 2)  

Managing Personalities and Group 
Dynamics 

No one ever had to get my buy-in on anything because the idea was, the end 
goal was clear and it always was, you wanted to improve human health. As 
long as that was the end goal, any way I could get there was great for me.  
But other people needed more concrete motivations, whether it was 
recognition, or potential for bonuses, or salary increases, a new job title. 
They would be focused on those kinds of steps and to me they were all 
irrelevant to being able to go in and put some ideas into action and follow 
them up. (George, Interview 2)  
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Managing Personalities and Group 
Dynamics 

You can get so caught up in the minutia of that, that you don’t have enough 
of a strategic view about what’s next, where are we going—how do we 
integrate this with other parts of the company.  That I enjoy but getting 
everyone to kind of think that way was often a frustrating challenge—people 
would say “just leave me alone I just want to do my work”.  You have to 
convince them sometimes that your work is not just what you do it is what 
you influence to gets done- that could be a challenge. (George, Interview 2) 

Managing Personalities and Group 
Dynamics 

A good example is a company I was with early on in the biotech days and we 
had staff of scientists that rivaled any staff anywhere.  Everyone was at the 
top of their game but the company failed because it couldn’t manage the 
individuals that had this tremendous amount expertise.  Eventually things 
slowly dissolved into dust.  I mean everyone was a superstar but that is not 
always a good situation. (Ross, Interview 2)  

Theme: Scientist’s World  
Sub-Theme: Management Styles 
and Practices 

 

Topic Quote 
Supportive Collaborator That is always what I thought of a manager as being.  I could see they had the 

talent and drive and motivation to go farther in the company –and my role 
became make sure they were on the right path so they did everything so they 
could move as quickly as they can because at a higher level they would be 
more valuable to the company then they would where they were (George, 
Interview 2).  

Supportive Collaborator: Encourage 
Openness and Sharing 

You want someone who is taken seriously by their peers and is well aligned 
with what the organization wants. If you don't have that then it can be really 
hard to move anything forward and to get anything to progress. Yeah, I think 
that having a good manager who is good at what they do is really critical. 
(Carol, Interview 2)  

Supportive Collaborator: Encourage 
Openness and Sharing 

I think that for me, I like to have people that I can bounce my ideas off of, 
whether they're my teammates and colleagues. I think that as long as that 
remains open, that that's really it for me, that's a really positive environment. 
I think when you start feeling like you have a manager who's overriding your 
decisions or going around you to get things, your project done in a different 
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way than what you want it done in, instead of talking to you but going around 
you, that sort of thing can be really detrimental. (Carol, Interview 1)  

Supportive Collaborator: Encourage 
Openness and Sharing 

I guess to add to the is we need upper management that is also open to 
criticism and is open to hear from more junior scientists that we might know 
more about how the certain aspects of science than you do because you’re 
just not in the lab. I really respect and trust more members of upper 
management of any company that actually can say words like, I don’t 
remember that, or I never heard about that, or I didn’t think about it. (Juliette, 
Interview 2)  

Supportive Collaborator: Encourage 
Openness and Sharing 

I’d rather hear a stupid thing than not hear anything at all because that at least 
tells me the person is thinking.  Now, if the person is afraid to even say what 
is it, what he thinks, or that disagrees or something else that leads me to 
understanding that, we might be weeks or months working together with this 
huge shadow on very important matters.  You need project leaders that can 
realize that and provide good environment for all that, etc. (Juliette, Interview 
2)  

Supportive Collaborator: Encourage 
Openness and Sharing 

We learn just by hearing questions from the upper management. Many times, 
we’re teaching them as well like know what you’re asking is impossible with 
the things that were provided to us, both the time or the technology, or even 
asking to follow certain flow. We can’t give you the answers by following a 
certain flow, we would need this, that and that.  It’s definitely an exchange of 
information and brings more and more ideas. (Juliette, Interview 2)  

Supportive Collaborator: Encourage 
Openness and Sharing 

I've been totally engaged and inspired by that one leader because I felt like 
that one leader listened to pretty much everybody's ideas. He didn't always 
accept them or agree with them, but certainly it didn't make it feel like you 
always had to have the right answer. (Brian, Interview 2)  

Supportive Collaborator: Encourage 
Openness and Sharing 

My investor and my co-founders…I think, they are very positive way of the 
thinking.  So I learned that method from them.  Be open, be creative, is their 
way of their thinking. (Patrick, Interview 2)  

Supportive Collaborator: Freedom 
and Autonomy 

[About own management style] I very often will and I certainly think this 
was more true when there was less oversight over the whole thing, but I try to 
reserve about twenty percent is the rule of ... twenty percent of the time go 
and try to figure out what you want to do with that twenty percent of your 
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time. That you feel as an individual closest to the work, what you think is 
going to have value to the project that you're working on. (Dina, Interview 2)  

Micro-Managing Dictator The other day, I have a senior person who is leading one of my teams to be I 
think a little bit rough on her judgment, voicing her opinion in a very 
straightforward way.  Being straightforward, it can be very positive but it can 
be very negative. While I have some experience in a team setting like the one 
I’m talking to you, some people in the room are very good at what they do 
but they’re still intimated by this sort of behavior.  They will kind of close 
themselves and that expose, with a little bit of fear, exactly what they think, 
which for a creative environment is a big shutdown. (Juliette, Interview 2)  

Micro-Managing Dictator The same thing has happened later on in the last years and months when I 
had one or two projects; I had one or two things to do on them. I wasn't 
encouraged to interact with other projects and I had to just narrow my focus. 
The more my focus is narrowed the less happy I am. I think that's it. (George, 
Interview 2)  

Theme: Organizational Context  
Sub-Theme: Corporate Level 
Support for Creativity 

 

Topic Quote 
Leadership So my company allows all that –you can have mentorship from people that 

are not even within your function. So I feel that sort of environment and 
collaborative environment and cross-functional opportunities make my day to 
day life not routine, always exciting –sometimes stressful but it is part of 
delivering, delivering, delivering—and nothing is really standing still –it is 
just moving. (Juliette, Interview 1)  

Hiring When I was hired, that was one of the things that they told me was that in 
industry, everyone here is smart and everyone here is on the right track for 
being able to do this stuff. What we really are looking for, we're bringing 
people in and we're trying to get someone as people who are going to be team 
players and who can be diplomatic and nice. They're like, we don't need jerks 
running around here like our jobs are difficult enough without someone who 
is kind of an ass slowing things down. I was like, all right, make sure I'm not 
a jerk. (Carol, Interview 1)  
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Pushing Results Promotional. Promotion structure. The way that that's set up, I think its 
healthy competition between the employees. They really expect employees to 
go beyond their expectations. And I think that also drives us. I know it drives 
me as well as the expectations and striving to do better than expectations. Its 
just a way that the company has set up, I guess a promotion and bonus 
structure. (Michael, Interview 2)  

Physical Design of Work Space They've been trying internally to make a move toward a lot more common 
break-room sort of areas where people can come together and congregate 
more casually.  I think it's really important. I think that it's bolstered by 
people being geographically close to each other because you're running into 
each other more but it's even better if you can grab somebody when they're 
not in the middle of something and say, hey let's go sit right over here and 
hang out and have a cup of coffee and talk about this in more detail. (Carol, 
Interview 2)  

Theme: Dynamics of Creativity  
Topic Quote 
N/A N/A 


