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In biopharmaceutical industry, R & D managers are open to new knowledge and
technology to achieve innovation. On the other hand, R & D managers keep core
knowledge in confidentiality to outrun competitors in claiming intellectual properties,
patents or market exclusivities. For understanding innovation in this industrial
success logic, it is essential to understand R & D managerial cognitive and behavioral
constructs and build a relational model for optimization in the pursuit of innovation.
The cognitive belief and behavioral choice of R & D manager’s remains understudied
even though these managers are at the frontline of new scientific knowledge and its
interpretation into new therapeutics. This study surveyed data from questionnaires
completed by 88 R & D biopharmaceutical managers. The statistical analyses of the
data provided R & D managerial constructs and an Innovative Managerial Model
(IMM). The model draws a relational map between constructs and shows that
innovation is optimized when external collaborations, strategic cognition, managerial
openness to networking and managerial openness to new technologies are factored into
the therapeutic development process. The study’s findings offer practical implications
to boost R & D managerial innovativeness while filling the missing R & D managerial
input in the current R & D productivity model.
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Introduction
The innovative managerial model (IMM) anticipates serving as
a managerial mental map and tool for R & D managers to achieve
innovation in an effective and efficient way. In the biopharmaceutical
industry, firms are valued by innovation,1,2 which leads to legal
rewards, such as industrial-level market exclusivity or patents.
Essentially, the legal rewards bring financial rewards by enabling the
firms to dominate the market for a specific time without copycats or
competitors. From strategic management’s perspective, innovation is
the outcome of managerial strategic processes, not solely dependent
on the serendipity of science.3 In other words, innovation is a
managerial achievement attained by exploring all possible resources.
Aggressively searching for new knowledge, new technology and
collaborations with external partners has become common practice in
the new drug development process.4‒7 In a deeply interwoven way, R &
D managerial cognition plays a role in this innovation process where
decisions are made by managerial beliefs about the linkage between
the choice of strategic behaviors and the subsequent impact of those
behaviors on outcomes.8 Despite their significance, R & D managerial
cognitive and behavioral constructs are severely understudied in
strategic management, which has traditionally emphasized ideal
models of strategic thinking without managerial input.9‒13
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The aim of this study was to connect ‘the missing link’ between
managerial constructs and innovation and test a relational model in
pursuit of innovation to resolve the unsettling issues of measuring
managerial cognition. The foundation of this research was the
assertion that managerial cognition causes a variance between
strategic behavior and innovation. Subsequently, this research
expanded on Ansoff’s theoretical frameworki1 and advanced the study
of managerial cognitionii2.

Managerial cognition in new drug development
Innovation is the outcome of interactions and cooperation among
different types of agents commanding complementary resources and
competencies.14‒16 Particularly, the development of a new drug is an
accumulation of interdisciplinary knowledge from external sectors
and internal departments.3,17‒20 Vivid case studies demonstrate how
biopharmaceutical R & D managerial decision-making involves
multi-sources, both internal and external experts and is a multi-step
process. In the biopharmaceutical industry, R & D managers compete
with rivals by navigating through intellectual property protection and
legal rewarding systems.21 Thus, managers continuously make sense
of internal and external actors, which coincide with the definition of
managerial cognition.22‒24 R & D managerial cognitive interplay is
embedded in the process of drug development.
In the early phase of a new molecular entity (NME) development,
R & D managers interpret raw scientific knowledge into a medical
See references 41, 62-66 and 104 for detailed information on Ansoff’s
Theoretical Framework.
ii
Numerous managerial cognition studies have taken a longitudinal approach
of using archival data and examining firms’ responses to industrial change,
particularly new technology emergence.22,50,105‒107
i
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context to generate curative, symptomatic, preventive and substitutive
therapeutics.25In the final phases of a successful drug development,
R & D managers predict innovative therapeutic drugs and create
a new market with new customers and a new market position.26
Intuitively, R & D managers are able to see the creation of completely
new therapeutics. In new therapeutic potential development, R & D
managers attempt to ‘reframe’ existing drugs to target a new disease.
This is understood as efficient innovation, a much shorter and often
less expensive path to drug approval and market launch. For instance,
repositioning existing drugs to target an orphan disease is a type of
efficient innovation process.27

this hypothesis, Hypotheses 2 thru 5 addressed the second research
question: Does managerial cognition have a reliable relationship with
innovation?

Subsequently, R & D managerial cognition functions as a key
component in this process; managerial cognition repositions an already
known therapeutic from a known area into a new therapeutic area. It
is highly likely that managerial cognition plays a role in interpreting
raw scientific knowledge into a medical context and creating new
therapeutic drugs in a new market with new customers. Supposedly, R
& D managerial cognition functions as a mental model of the linkage
between the choice of actions and the subsequent impact of those
actions on outcomes.

H5: There is a reliable relationship between innovation and R & D
managerial strategic cognition.

Research questions and hypotheses
This study posed three research questions in the context of
biopharmaceutical R & D:
I. Does strategic behavior have a reliable relationship with innovation?
II. Does managerial cognition have a reliable relationship with innovation? If so, what is R & D managerial cognition?
III. Does R & D managerial cognition have a reliable relationship
with strategic behavior? While Ansoff’s theory framed the research questions, the implications of managerial practice and previous
scholarly studies helped shape the details of the relational constructs in each question.
Hypothesis 1: Numerous R & D external collaboration studies have
been controversial. Some researchers have pointed out the consof R
& D external collaboration related to managerial challenges regarding cost, high uncertainty and high unpredictability.28‒30 On the other
hand, many researchers have noted the benefits of R & D external
collaboration include accessibility to new technology and flexibility
of operation.4,31‒36 Despite the complexities of R & D collaboration,
this present study hypothesized that R & D collaboration has a reliable relationship with achieving innovation. Thus, this hypothesis
supported the notion that collaboration is a biopharmaceutical R & D
strategic behavior to achieve innovation. Hypothesis 1 addressed the
first research question: Does R & D strategic behavior have a reliable
relationship with innovation?
H1: There is a reliable relationship between R & D collaboration
and innovation
Hypotheses 2 thru 5: Many studies have investigated the ‘uniqueness’ of innovation,37 innovation management,3,38 the cognitive model
of innovation39 and the unique managerial mental template.40‒42 Considering these studies together, research question 2 led to the hypothesis that strategic cognition, managerial openness to new technology,
managerial openness to networking and managerial openness to information sharing are R & D managerial cognitions for innovation. With

H2: There is a reliable relationship between innovation and R & D
managerial openness to networking
H3: There is a reliable relationship between innovation and R & D
managerial openness to information sharing
H4: There is a reliable relationship between innovation and R & D
managerial openness to new technology

Hypotheses 6 thru 9: Despite managerial challenges, well-performed
R & D external collaboration can speed up innovation and improve
its efficiency.15,34 Prior studies have implied R & D managerial cognition is important to carry out collaboration.4,43,44 However, there is
lack of research regarding the significance of R & D collaborations
toward innovation and managerial impact on executing effective R &
D collaborations. Thus, it is clear R & D collaboration needs a ‘unique
managerial cognition’ iii3 to manage higher uncertainty, unfamiliarity and frequent change at an operational level.45 Many recent studies
have researched the relationship between managerial cognition and
strategic behavior in a broad spectrum, such as industrial events46 or
market entry behavior.47‒50 However, these study results did not directly exhibit a clear relationship between managerial cognition and
strategic behavior in creating value; specifically, value such as innovation. This is important since managerial decision-making comprises of rational and intuitive decisions that are conscious and subconscious processes.51 This paper hypothesized that R & D collaboration
is an exemplar of R & D strategic behavior in pursuit of innovation.
Hypotheses 6 thru 9 addressed the third research question: Is there a
reliable relationship between R & D strategic behavior and R & D
managerial cognition?
H6: There is a reliable relationship between R & D collaboration
and R & D managerial openness toward networking
H7: There is a reliable relationship between R & D collaboration
and R & D managerial openness toward information sharing
H8: There is a reliable relationship between R & D collaboration
and R & D managerial openness toward new technology
H9: There is a reliable relationship between R & D collaboration
and R & D managerial strategic cognition.

Variables and definitions
The variables in this study were innovation, R & D collaboration
and R & D managerial cognition. Their construct validity was
checked by factor analysis (principle component).52 Within the R &
D managerial cognition variable, there were four specific cognitions
hypothesized and tested: strategic cognition, managerial openness
to networking, managerial openness to information sharing and
managerial openness to technology. The following sections discuss
each variable in more detail.
Innovation: The U.S. Food and Drug Administration (FDA) are resThough it was originally termed “additional management”, herein, it seems to
be indicative that there needs to be a unique managerial cognition to run R&D
collaboration due to high uncontrollability.
iii
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ponsible for approving new drugs to enter the marketplace. In relation
to innovation, it is fundamental to examine how industrial success comes from radical innovation and incremental innovation. For instance,
a new molecular entity (NME) has never been therapeutically used in
market, while a new therapeutic potential is an improvement on a previous drug in terms of efficacy or patient compliance. However, in the
pharmaceutical industry, there is no significant distinction between
radical innovation (NME) and incremental innovation (a therapeutic
potential).53 In practice, incremental innovation can be advantageous
since it shortens time to market a new drug and absorb costs due to
FDA’s speedy review process. Therefore, current industrial trends in
pursuit of innovation are shifting toward a new therapeutic potential,
which is incremental innovation through knowledge expansion.3 New
drug discovery and development is how R & D managers generate
innovative knowledge (new treatment), innovative mechanisms (processes) and innovative products.53‒55
R & D strategic behavior: R & D external collaboration: In the
biopharmaceutical industry, R & D external collaboration frequently
occurs during the drug development process. R & D managers collaborate to obtain newly emerging technologies or scientific knowledge
after they identify a potential for emerging technology, but lack the
necessary internal experts to proceed alone.4,33,34 Essentially, from a
strategic management viewpoint, external collaboration provides
accessibility to new technologies, skills and knowledge; at the same
time, it involves a high uncertainty of operations and an unpredictable
outcome.45,56 Therefore, it is clear that R & D collaboration needs a
‘unique managerial cognition’ that manages higher uncertainty, unfamiliarity and frequent change.45 Table 1 illustrates the merits and
demerits of collaboration according to Piachaud.45
Table 1 Merits and demerits of pharmaceutical collaboration
Merits of collaboration

Demerits of collaboration

Obtaining greater flexibility

Dependence on the supplier

Buy-in specialized knowledge
and skills

Lack of shared vision and objectives

Facilitation of the rapid
exploitation of technology

Loss of control over suppliers

Gaining a window on new
technologies

Loss of critical skills

Freedom to concentrate on
core functions

Problems of evaluating supplier
performance

Risks spread

Need for a new management mindset

Cost reduction

Problems of monitoring supplier
performance

Increase time to market

Class of culture

Source, Piachaud45

R & D managerial cognition: Innovation management is a rather
chaotic process.3,38 This innately differs from efficiency management,
which involves a linear process that needs operational capabilities:
‘repeatable patterns of action’ in the use of assets to produce products to a market.57 By comparison, innovation involves divergent and
convergent processes.37 Accordingly, a cognitive model of innovation
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consists of an intellectual process of pattern recognition and pattern
extrapolation,39 which is similar to a new drug development process:
pattern recognition of the known therapeutic molecule, pattern extrapolation of unknown therapeutic molecule by continued tests, interpretation of results and managerial belief and problem solving as
mediators.
In relation to innovation, R & D managers may have a unique
mental template to cognitively identify a new therapeutic potential
and create market value for it.39,42 This unique mental template
might have appeared as an ‘explorative and exploitive capability’,58
a ‘paradoxical cognition’40 or a ‘strategic mindset and openness’.41
Based on Ansoff’s work, this paper argues that R & D managerial
cognition consists of strategic cognition and managerial openness
to strategic issues for innovation, specifically new technology,
networking and information sharing. This conceptual breakdown
allowed for the measuring of managerial cognition’s interplay with
strategic issues, strategic behaviour and innovation.
Strategic cognition: This paper argues that strategic cognition is a
managerial cognition iv4 involving strategic decision-making and
strategic behavior.59‒61 Strategic cognition plays a role in interpreting
strategic issues (technology and regulation), identifying competitors
and strategizing goals among competitors v5.62‒67 R & D managers
with strategic cognition proactively engage in a large number of
external factors, such as new technologies, regulatory agencies and
pursuing goals based upon their mental map of the industry, the firm’s
competitiveness and competitors. They are more likely to be mapmakers than map-users.67
Managerial openness to new technology: New technology (and/or
new scientific knowledge)vi6 is vital in the biopharmaceutical industry. This became evident in the 1980s when new biotechnology firms
(NBFs) specializing in molecular biology, a new technology at the
time, successfully entered the industry.14,68,69 This changed the industrial dominant logic, because the dominant pharmaceutical firms at
the time mainly relied on chemistry as scientific knowledge in new
drug development. Consequently, for firms to remain competitive, all
pharmaceutical R & Ds had to increase their capabilities in molecular
biology to compete with NBFs and produce new drugs, forming a new
pattern of industry evolution.15 Accordingly, managerial openness to
new technology is important since R & D managers must evaluate
and make decisions on the impact of adopting a newly emerging technology.5,70‒72 While R & D managers are highly involved in the decision-making process of whether to implement new technology or not,
no direct study has investigated the relationship between managerial
openness to new technology and innovation. Thus, this paper argues
that R & D managerial openness to new technology is an R & D managerial cognition that keenly interprets the values and potentials of
new technology and subsequently adopts them.
Managerial openness to networking: Early studies on networking
See also “strategic aggressiveness” discussed in Ansoff and McDonnell65 and
Lorton108 that refers to the firm’s behavior.
v
Ansoff emphasized how managers see industrial boundaries such as SBU
and SBA and industrial logic as business environments, while he measured
industrial velocity from level 1 to level 5 based on industrial change, its
predictability, discontinuity and rapidity.
vi
In the biopharmaceutical industry, technology seems to be understood as new
scientific knowledge for the drug development process, as new biotechnology
firms are referred to as companies capable of molecular biology, cell biology
and protein and peptide chemistry. Hence, herein, technology and scientific
knowledge are used without differentiation.109,110
iv

Citation: Kim HR. Managerial cognition, strategic behavior and innovation: biopharmaceutical R & D. Pharm Pharmacol Int J. 2015;2(1):6‒17.
DOI: 10.15406/ppij.2015.02.00008

Copyright:
©2015 Kim

Managerial cognition, strategic behavior and innovation: biopharmaceutical R & D

have not provided strong empirical evidence of its direct relationship
to innovation.73,74 However, recent studies have shown that innovation is influenced by formal networking, specifically open innovation
policy,75 number of external knowledge sources2,76 and the innovation
locus process.43,73 In regards to cognition and networking, Nelson and
Mathews77 established a network analysis that became an important
precedent for examining the relationship between cognitive and social processes at the organizational level. Further, other studies have
shown relevance between networking and cognitive structure at the
pharmaceutical R & D level.15,78 This implies that formal networking
involves a cognitive map change at an industrial level where R & D
actively searches for new scientific knowledge and technologies. On
the other hand, informal networking is expected to be more relevant
with R & D managers’ cognitive beliefs and cognitive experiences in
inter-department and intra-department networking.79‒81
This current research expanded the study of innovation and R &
D managerial openness to networkingvii7 by arguing that managerial
openness to networking is an R & D managerial cognition that includes
R & D managers’ cognitive beliefs and experiences about problem
solving, idea generation and communication in inter-department and
intra-department networking. This expands on the early finding by
Tushman and Scanlan82 that communication and interaction between
R & D departments is a contributor to innovation.
Managerial openness to information sharing: Online communication accommodates innovation by providing R & D professionals
access to acquire, translate and disseminate external information.83‒86
Within organizations, online communication systems serve as non-hierarchical and informal communication channels that help management with multi-level transfers of knowledge.87‒91 While prior studies
have emphasized the significance of online communication within an
organization,87,88 this paper argues that R & D managerial openness
to online information sharingviii8 contributes to innovation and collaboration. In a related study, Sundgren et al.80 did not find a direct
relationship between openness to online information sharing and creativity of R & D professionals; however, this present study reexamined
this variable in an innovation context.

Data collection and statistical methodology
Data in this study was obtained through questionnaires completed
by R & D pharmaceutical managers across the United States. Data
collection began by searching the websitesix9 of 600 companies in
the biotechnology and pharmaceutical industry. The companies
were reviewed for structure (headquarters, department and regional
offices), location (address of R & D, headquarters, U.S. regional
offices) and R & D activity of firms (publication, podcast, lectures
and presentation videos) to determine which companies matched the
sample study criteria of biopharmaceutical companies in the United
States. If a company had no physical U.S. division, or if they had only
a distribution channel without R & D, they were excluded.
Of the remaining companies and websites, the names, positions,

The direct construct of R & D managerial openness to networking was partly
borrowed from recent R & D literature studies.79,80
viii
The direct construct of R&D managerial openness to online information
sharing was partly borrowed from recent R&D literature studies.79,80
ix
Websites were found by using a variety of resources: Yahoo Finance,
Contract Pharma, directories, websites and events of BIOCOM, American
Chemical Society (ACS), American Association of Pharmaceutical Scientists
Association (AAPS), Pharmaceutical Research and Manufacturers of America
(PhRMA), Bay Bio and the Licensing Executive Society (LES).
vii

9

email addresses and postal addresses of target managers were
collected. Targeted managers included chief scientific officers (CSOs),
chief technology officers (CTOs), chief medical officers (CMOs),
chief drug development officers, chief business development officers,
chief executive officers (CEOs), directors of business, directors of
laboratories, project managers and scientists in R & D. The online
survey was available on Survey Monkey immediately following
IRB approval and was distributedx10 via email and postal mail to the
qualified companies and managers. The survey email contained three
different survey links, ensuring respondents anonymity. In the postal
mailed surveys, a return envelope was included with my address
enclosed. Out of 600 questionnaires mailed, 34 returned via postal
mail and were manually inputted into Survey Monkey. A total of 95
targeted managers participated in the survey; however, 7 surveys were
omitted due to incomplete answers. Therefore, 88 surveys were used
for data analysis.
To measure inter-relationships among variables, descriptive
statistics, correlation, factor analysis, multivariate regression analysis
and sequential regression modeling were conducted. Each variable
was evaluated on a 5–point Likert scale and the reliability of each
variablexi11 was measured using the Cronbach-alpha (reliability
coefficient). After checking the reliability, factor analysis (principle
component) was conducted to examine if there were any underlying
dimensions.52 Thus, each variable was factor-analyzed separately
before looking into inter-relationships.

Results and discussion
The descriptive statistic results for each variable are outlined in
Table 2: openness to technology (0.734), openness to information
sharing (0.820), openness to networking (0.797), strategic cognition
(0.604) and collaboration (0.759). These coefficients are all higher
than 0.6, which is the bar standard for variable reliability.92 The first
research question (R1) investigated the relationship between R &
D strategic behavior and innovation: Is there a reliable relationship
between R & D strategic behavior and innovation?
As Table 3 shows, there was a reliable relationship between
R & D collaborationxii12 and innovation (r=0.230*, Sig.=0.021,
n=78). Hypothesis 1 was supported. The second research question
(R2) investigated the relationship between innovation and four
managerial cognitions: Is there a reliable relationship between R &
In the first round, the survey was sent to representative email addresses of
the companies, such as contact@company.com or info@company.com. In
the second round, 400 emails and 300 letters were sent to the address of the
firms, but to unidentified managers addressed as “Dear managers, scientists
and professionals”; this was because some managers’ information was not
accessible on the website. In the third round, 500 surveys were emailed directly
to managers and sent via postal mail to 300 managers.
xi
Managerial openness to networking and managerial openness to information
sharing came from creativity management,79,80 the innovation variable came
from an innovation study by Chandy et al.,111 and openness to technology
came from technology management.112 Notably, openness to networking and
information sharing did not show a reliable relationship with organizational
creativity in Dewitt’s study. However, based on the literature review and
industrial idiosyncrasy, openness to networking and openness to information
sharing were expected to have a relationship with innovation. Strategic
cognition was taken from Lorton’s108 work on strategic aggressiveness and
strategic posture in strategic management. R & D collaboration came from
research by Thakur.113
xii
This refers to the number of R & D external collaborations companies operate
within five years.
x
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D managerial cognitions and innovation? Table 3 shows the results
of hypotheses 2 through 5 (H2~H5). Correlation tests revealed that all
four R & D managerial cognitions showed a reliable relationship with
innovation. Strategic cognition had the strongest relationship with
innovation (r=0.357**, Sig.=0.001, n=81 at the 0.01 level, 1-tailed:
H5). Managerial openness to new technology was the next strongest
(r=0.329**, Sig.=0.001, n=80, at the 0.01 level, 1-tailed: H4), followed
by managerial openness to networking (r=0.302**, Sig.=0.04, n=76,
1-tailed: H2) and openness to information sharing (r=0.226*, Sig.=0.
025, n=76, at the 0.05 level, 1-tailed: H3). Except for openness to
information sharing, all three were significant at the 0.01 level
(1-tailed). All four hypotheses (H2, H3, H4, and H5) were supported.
The third research question (R3) concerned the relationship between
R & D managerial cognition and R & D strategic behavior: Is there
a reliable relationship between R & D strategic behavior and R & D
managerial cognition?
Table 3 also provides a detailed analysis of the H6-H9 correlations.
There was no reliable relationship between R & D collaboration and
R & D managerial openness to networking (r=-0.027, Sig.=0.408,
n=75); thus, hypothesis 6 was not supported. There was no reliable
relationship between R & D collaboration and R & D managerial
openness to information sharing (r=0.015, Sig.=0.448, n=75), and
hypothesis 7 was not supported. There was no reliable relationship
between R & D collaboration and R & D managerial openness to
new technology (r=0. 052, Sig.=0.325, n=79). Hypothesis 8 was
not supported. There was no reliable relationship between R & D
collaboration and R & D strategic cognition (r=0. 233*, Sig.=0.018,
n=81), so hypothesis 9 was not supported.

Table 2 Descriptive statistics of the study variables: innovation, R & D
collaboration, strategic cognition, openness to new technology, openness to
new networking, openness to information sharing
N

Minimum

Maximum

Mean

Standard
deviation

Innovation

82

1

5

2.4675

0.93969

R&D
collaboration

82

1

5

3.0366

1.6212

Strategic
cognition

86

1.67

5

3.3837

0.85178

Openness
to new
technology

84

1

5

3.2905

0.85159

Openness
to new
networking

80

1.4

5

3.7225

0.85477

Openness to
information
sharing

78

1.86

5

3.7802

0.80143

Valid N(list
wise)

69

Table 4 outlines all the hypotheses results. As the table shows, all
four cognitions had a reliable relationship with innovation; as a result,
they formed the basis for the innovative managerial model (IMM).

Table 3 Pearson’s correlation between the variables, including significance level and sample size
R
1.Innovation

2.R & D collaboration

3.Strategic cognition

4.Managerial
openness to new
technology
5. Managerial
openness to new
networking
6. Managerial
openness to
information sharing

1

Sig. (1-tailed)

0.230*

0.357**

0.329**

0.302**

0.226*

0.021

0.001

0.001

0.004

0.025

N

82

78

81

80

76

76

R

0.230*

1

0.233*

0.052

-0.027

0.015

Sig. (1-tailed)

0.021

0.018

0.325

0.408

0.448

N

78

82

81

79

75

75

R

0.357**

0.233*

1

0.330**

0.390**

0.301**

Sig. (1-tailed)

0.001

0.018

0.001

0

0.004

N

81

81

86

83

80

77

R

0.329**

0.052

0.330**

1

0.371**

0.340**

Sig. (1-tailed)

0.001

0.325

0.001

0

0.001

N

80

79

83

84

78

77

R

0.302**

-0.027

0.390**

0.371**

1

0.654**

Sig. (1-tailed)

0.004

0.408

0

0

N

76

75

80

78

80

75

R

0.226*

0.015

0.301**

0.340**

0.654**

1

Sig. (1-tailed)

0.025

0.448

0.004

0.001

0

75

77

77

75

N
76
*Correlation is significant at the 0.05 level (1-tailed)
**Correlation is significant at the 0.01 level (1-tailed)
r=Pearson’s correlation
Sig.=Significance coefficient
N=Number of sample who answered corresponding questions
Missing value was deleted as pair wise

10

0

78
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D managerial cognitions with innovation, all of the hypothesized
cognitions (managerial openness to networking, managerial openness
to new technology, managerial openness to information sharing and
strategic cognition) showed a reliable relationship with innovation.
When using Runyon et al.93 magnitude scale levels and all study
relationship results, except openness to information sharing, were at
a medium level.

Table 4 Results of hypotheses based on Pearson’s correlation findings
H1
Supported

H1: There is a reliable relationship between R &
D collaboration and innovation (5years: r=0.230*,
Sig.=0.021, n=78).

H2
Supported

H2: There is a reliable relationship between
innovation and R & D managerial openness toward
networking (r=0.302**, Sig.=0.04, n=76).

H3
Supported

H3: There is a reliable relationship between
innovation and R & D managerial openness toward
information sharing (r=0.226*, Sig.=0.025, n=76).

H4
Supported

H4: There is a reliable relationship between
innovation and R & D managerial openness toward
new technologies (r = 0.329**, Sig.=0.001, n=80).

H5
Supported

H5: There is a reliable relationship between
innovation and R & D managerial strategic
cognition (r = 0.357**, Sig.= 0.001, n=81).

H6 Not
supported

H6: There is a reliable relationship between R &
D collaborations and R & D managerial openness
toward networking (r= 0.027, Sig.=0.408, n=75).

H7Not
supported

H8 Not
supported

H9
Supported

Before starting regression models, the missing values were deleted
as list wise. In the sequential regression test, strategic cognition,
managerial openness to networking, managerial openness to new
technology and openness to information sharing were inserted from
highest to lowest correlations. Table 5 illustrates the results of the five
tested multiple regression models. Model 5 included all five predictors
and was the best-fit model for innovation with the highest R squared
value of the five models (R Square=0.241).
When strategic cognition was the only predictor (Model 1), the
R squared was 0.140. This implies that Model 1 can predict 14% of
innovation with constant and strategic cognition. Model 2 included
both strategic cognition and managerial openness to networking and
the R squared value was 0.181; this means that 18% of innovation
can be predicted by strategic cognition and managerial openness
to networking. When a third factor, openness to new technology,
was included in the model, results showed that strategic cognition,
managerial openness to networking and openness to new technology
can together predict 0.204or 20.4% of innovation. Model 4 added
openness to information sharing and the R squared value only went up
slightly from Model 3 to 0.213. This result demonstrates that openness
to information sharing contributes less than the other factors. When R
& D collaboration entered into Model 5, it proved to be the best fitting
model with 24.1%predictability. Considering the dynamic nature of
innovation and the inclusion of four managerial cognitions and R &
D collaboration, 24.1% predictability (R Squared) provides a relevant
model.

H7: There is a reliable relationship between R &
D collaborations and R & D managerial openness
toward information sharing (r = 0.015, Sig.=0.448,
n=75).
H8: There is a reliable relationship between R &
D collaborations and R & D managerial openness
toward new technology (r=0. 052, Sig.=0.325,
n=79).
H9: There is a reliable relationship between R &
D collaborations and R & D managerial strategic
cognition (r=0. 233*, Sig.=0.018, n=81).

Innovative managerial model (IMM)
This section discusses how the regression models were
statistically experimented and, consequentially, how the Innovative
Managerial Model (IMM) was created. Since all four cognitions
and R & D collaboration correlated with innovation, multivariate
regression models were tested to investigate the unique contribution
of each capability towards innovation. In validating the four R &
Y

X

innovation

strategic cognition

=0.221X

strategic
cognition

+0.259X

managerial
openness to
networking

+0.173X

X managerial openness to networking = Managerial openness to networking

X openness to new technology = Managerial openness to new technology
X openness to information sharing = Managerial openness to information sharing

Yinnovation = Innovation

The IMM is expressed with one dependent variable (Y innovation),
whereas independent variables are strategic cognition, managerial
openness to networking, managerial openness to new technology,
managerial openness to information sharing and R & D collaboration.
As expected, strategic cognition was a strong predictor of innovation.
Table 6 shows the coefficient of each variable, innovation and four R
& D managerial constructs, which is formulated into a multivariate
equation as below.

collaboration

= Strategic cognition

X collaboration = R & D Collaboration
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+0.184X openness to
-0.121X openness to
new technology
information sharing

The IMM explains 24.1% of innovation by combining R & D
collaboration and four R & D managerial cognitions. Consequently,
a managerial mental model defines the conditions under which
normative prescriptions, based on the respective theoretical models,
should be used in practice.63 In this empirical model, innovation is
predicted when R & D managers are strategically cognizant, open
to networking, open to new technology and executing external
collaboration within five years.
To confirm the multi-inter-relationships among variables, structural
equation modeling (SEM) was conducted. It was intended to check
the hypothesized model fit to verify whether managerial cognition
impacted R & D collaboration and innovation. The predictors were
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strategic cognition, managerial openness to networking, managerial
openness to technology, managerial openness to information sharing
and R & D collaboration. They were configured into the hypothesized
model shown in Figure 1.
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The bottom table of squared multiple correlations presents the
squared multiple correlation (R2) of the endogenous variables. These
values represented the amount of variance accounted for in the model.
As Table 7 shows, the model accounted for 23.2% of the variance of
innovation.

Table 5 Statistics summary of the 5 models tested to find the innovative managerial model (IMM)

Model

R

R
squared

Adjusted R
squared

Std. error of the
estimate

Change statistics
R squared
change

F change

df1

df2

Sig. F
change

1

0.375a

0.14

0.128

0.8971

0.14

10.951

1

67

0.002

2

0.426b

0.181

0.156

0.88216

0.041

3.289

1

66

0.074

3

0.452c

0.204

0.168

0.87633

0.023

1.881

1

65

0.175

4

0.461d

0.213

0.164

0.87845

0.008

0.688

1

64

0.41

5

0.491e

0.241

0.181

0.86941

0.028

2.337

1

63

0.131

Durbin
watson

1.626

a. Predictors, (Constant), Strategic cognition
b. Predictors, (Constant), Strategic cognition, managerial openness to networking
c. Predictors, (Constant), Strategic cognition, managerial openness to networking, managerial openness to new technology
d. Predictors, (Constant), Strategic cognition, managerial openness to networking, managerial openness to new technology, managerial openness to information
sharing
e. Predictors, (Constant), Strategic cognition, managerial openness to networking, managerial openness to new technology, managerial openness to information
sharing, R & D collaboration
f. Dependent variable, innovation
Missing value is deleted as list wise, while the modeling is built with sequential regression method
Table 6 Innovative managerial model coefficients
Un standardized
coefficients

Standardized
coefficients

Model 5

T
B

Std. error

(Constant)

0.168

0.616

Strategic cognition

0.242

0.138

Openness to
networking

0.281

Openness to new
technology

Sig.

Beta

95.0% Confidence
interval for B

Collinearity statistics

Lower
bound

Upper
bound

Tolerance

VIF

0.272

0.787

-1.064

1.399

0.221

1.751

0.085

-0.034

0.517

0.758

1.319

0.164

0.259

1.716

0.091

-0.046

0.609

0.53

1.888

0.197

0.13

0.184

1.512

0.135

-0.063

0.457

0.811

1.233

Openness to info
sharing

-0.145

0.177

-0.121

-0.821

0.415

-0.498

0.208

0.554

1.804

R&D
collaboration

0.1

0.066

0.173

1.529

0.131

-0.031

0.232

0.94

1.064

Dependent variable, innovation
Table 7 Squared multiple correlations of IMM
Estimate
Collaboration

0.054

Innovation

0.232
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Chi-square of SEM was 0.733 (Degrees of freedom=3, Probability
level=.860). According to the fit indexes, CMIN=0 .755 stands for
minimum discrepancy as indexed by chi-squared.94 Additionally, other
model fit indexes were tested, such as NFI (.992), Comparative Fit
Index (CFI) (1.000) and Root Mean Square Error of Approximation
(RMSEA) (0.000). They suggest a good fit to the data (Table 8).

Main findings, contributions and limitations
Research findings support the study’s premise that R & D
managerial cognition, R & D strategic behavior and innovation
are interrelated. Most significantly, findings showed innovation
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requires high-levels of R & D managerial strategic cognition. To my
knowledge, this is the first study to connect R & D managers’ strategic
cognition with innovation. Moreover, managerial strategic cognition
is coalescent with R & D collaboration in pursuit of innovation,
showing inter-relationships with managerial openness to information
sharing, networking and new technology. Conclusively, innovation
is optimized by strategically executing R & D collaboration and
by having R & D managers with high levels of strategic cognition.
These combined results demonstrate that four R & D managerial
cognitions boost innovation. Figure 2 illustrates the multifaceted
relationships between R & D managerial cognition, innovation and
R & D collaboration.

Figure 1 SEM modeling, R & D managerial cognitions, R & D external collaboration and innovation.

Contribution to ansoff’s success paradigm and strategic management research: This study contributes to strategic management research by providing new avenues for future researchers to investigate
the relationships between managerial cognition, strategic behavior
and innovation. Moreover, this research developed managerial constructs, advanced empirical data and contributed to Ansoff’s Success
Paradigm, which previously had no specifications on managerial capability, except brief descriptions such as cognitive novelty, transformation and culture of management capability.65 Additionally this study provides managerial constructs for future researchers to investigate
their relationships with dynamic capability.58,95

Contribution to R & D productivity model: Previous studies have
addressed low productivity in the biopharmaceutical industry from an
economical view point.21,96‒100 The best and most productive approach
to this industrial issue would be to increase R & D productivity. The
IMM improves the R & D Productivity Model that consists of effectiveness, efficiency and reduction of time and cost in the R & D pharmaceutical industry context. In other words, in order to increase R &
D productivity, R & D needs to raise the number of newly approved
drugs and the amount of value each new drug creates, while decreasing time and cost. Essentially, this is what R & D managers do, since
they make decisions in every step from the initial selection of drug
candidates to the design of a clinical trial and interpretation of clinical
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data. Paul et al.101 admitted there is no substitute for R & D managers’
scientific and clinical intuition in order to advance a molecule into
late-phase clinical development. IMM shows what R & D managers
should cognitively believe and how they should strategically behave
to achieve innovation. Hence, IMM completes the R & D Productivity
Model by adding the missing part.
Contribution to R & D practitioners: The IMM prescribes the optimizing condition for innovation in practice. As Axelord mentioned,101
cognitive maps assist decision-makers with policies in the present by
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deriving explanations of the past and predicting the future. As long as
innovation is predicted by managerial cognition and strategic behavior, policy makers and practitioners create processes that facilitate
networking, update new technology and execute strategic collaborations. In addition, this study supported the work of Fiol & Huff102 by
providing an R & D managerial cognition map, thus building on their
proposal that a cognitive map needs different map sets for managers to
make better decisions. In the process of achieving innovation, R & D
managerial cognition and strategic behavior can serve as a self-measurement for R & D innovation capability.

Figure 2 IMM (Innovation Managerial Model), R & D managerial cognitions, strategic behavior and innovation.
Managerial Cognition, Strategic Behaviour and Innovation
Table 8 Model fit indexes
Model

CMIN

DF

P

NFI delta1

RFI rho1

CFI

RMSEA

CMIN/DF

IMM

.755

3

.86

.992

.945

1

0

.252

Saturated model

0

0

Independence model

96.69

21

0.205

4.604

1
0

0

Limitations: As with most research, this study had limitations. While
the study’s data was collected from diverse companies in biopharmaceutical R & D, future research could look deeper into R & D managerial input at a company level. Comparison between companies
or longitudinal data collection may provide a new angle of the connection between R & D managerial cognition, strategic behavior and
innovation. Additionally, the study’s framework can be extended to
general management, strategic behavior and performance measure.
Another limitation involved R & D strategic behavior not exhibiting
a reliable relationship with other managerial cognitions. R & D
collaboration is only one exemplar among merger and acquisition (M
& A), in-licensing, off shoring R & D, etc. For example, M & A is used

1
0

0

when the acquisition can secure market share and reduce inefficient R
& D operation. Subsequently, M & A is less technology-driven and less
strategic than R & D collaboration.34 Future research should develop
a measurement to investigate innovative behavior, such as technology
absorption, formal networking and R & D budgets. Return of Assets
(ROAs) is too general to test the proposition.103 Regardless, there is a
need for additional studies regarding R & D managerial influence in
relation to strategic behavior and innovation. Lastly, innovation was
investigated from a managerial view, which unveiled the impact of R
& D managers on innovation. Considering the multi-dimensions of
innovation, this study did not provide a holistic picture of innovation.
Future innovation studies should also focus on managerial cognition
in diverse settings of strategic behavior and performance.

Citation: Kim HR. Managerial cognition, strategic behavior and innovation: biopharmaceutical R & D. Pharm Pharmacol Int J. 2015;2(1):6‒17.
DOI: 10.15406/ppij.2015.02.00008

Copyright:
©2015 Kim

Managerial cognition, strategic behavior and innovation: biopharmaceutical R & D

Acknowledgments
My deepest thanks go to all the managers who participated in this
study despite their busy schedules, particularly those who mailed
their questionnaires by printing them out from my email and sending
them to me. With your kindness and interest, I was able to learn how
R & D managers pave ways to innovation. In addition, I would like
to thank all the attendees at the American Chemical Society (ACS)
meeting hosted by Johnson and Johnson in San Diego, at BIOCOM
(2010 annual meeting and monthly meetings), LES (San Diego 2011
and Boston 2012 annual meetings) and several local symposia in San
Diego. This study was inspired by the frank comments of presenters
and attendees.

Conflict of interest
Author declares that there is no conflict of interest.

References
1. Gassmann O, Reepmeyer G. Organizing pharmaceutical innovation:
from science based knowledge creators to drug oriented knowledge
brokers. Creativity and Innovation Management. 2005;14(3):233‒245.
2. Laursen K, Salter A. Open for innovation: the role of openness in explaining innovation performance among UK manufacturing firms.
Strategic Management Journal. 2006;27:131‒150.
3. Elmquist M, Segrestin B. Towards a new logic for front end management: from drug discovery to drug design in pharmaceutical R&D. Creativity and Innovation Management. 2007;16(2):106‒120.
4. Howells J, Gagliardi D, Malik K. The growth and management of R&D
outsourcing: evidence from UK pharmaceuticals. R&D Management.
2008;38(2):205‒219.
5. Orsenigo L, Pammolli F, Riccaboni M. Technological change and network dynamics: lessons from the pharmaceutical industry. Research
Policy. 2001;30(3):485‒508.
6. Pisano GP. Using equity participation to support exchange: Evidence
from the biotechnology industry. Journal of Law, Economics, and Organization. 1989;5(1):109‒126.
7. Pisano GP. Knowledge, integration, and the locus of learning: An empirical analysis of process development. Strategic management journal.
1994;15(S1):85‒100.
8. Gavetti G, Levinthal D. Looking forward and looking backward:
Cognitive and experiential search. Administrative science quarterly.
2000;45(1):113‒137.
9. Andrews KR. Corporate strategy as a vital function of the board. Harvard Business Review. 1981;59(6):174‒184.
10. Chandler AD. Strategy and structure. Cambridge: MIT Press; 1962.
11. Mintzberg H. Strategy-making in three modes. California Management
Review. 1973;16(2):44.
12. Porter M. Competitive strategy. New York: The Free Press; 1980.
13. Prahalad CK, Bettis RA. The dominant logic: a new linkage between diversity and performance. Strategic Management Journal.
1986;7(6):485‒501.
14. Orsenigo L. The emergence of biotechnology. New York: Martin Press;
1989.
15. Orsenigo L, Pammolli F, Riccaboni M, et al. The evolution of knowledge and the dynamics of an industry network. Journal of Management
& Governance. 1998;1(2):147‒175.

15

16. Pisano GP. The governance of innovation: vertical integration and collaborative arrangements in the biotechnology industry. Research Policy. 1991;20(3):237‒249.
17. Gambardella A. Science and innovation: The US Pharmaceutical Industry during the 1980s. Cambridge: Cambridge University Press; 1995.
18. Scherer FM. The pharmaceutical industry and world intellectual property standards. Vand L Rev. 2000;53:2245.
19. Stonebraker JS. How Bayer makes decisions to develop new drugs. Interfaces. 2002;32(6):77‒90.
20. Petrova E. Innovation in the pharmaceutical industry: the process of
drug discovery and development. Innovation and Marketing in the
Pharmaceutical Industry International Series in Quantitative Marketing. 2014;20:19‒81.
21. Scherer FM. R&D Costs and Productivity in Biopharmaceuticals. Cambridge: Harvard Kennedy, Harvard University; 2011.
22. Barr PS, Stimpert JL, Huff AS. Cognitive change, strategic action, and organizational renewal. Strategic management journal.
1992;13(S1):15‒36.
23. Bogner WC, Barr PS. Making sense in hypercompetitive environments:
A cognitive explanation for the persistence of high velocity competition. Organization Science. 2000;11(2):212‒226.
24. Weick KE. Sensemaking in organizations. USA: Sage Publications,
Thousand Oaks; 1995.
25. Iordatii M, Venot A, Duclos C. Designing concept maps for a precise
and objective description of pharmaceutical innovations. BMC Med Inform Decis Mak. 2013;13:10.
26. Kang J, Afuah A. Profiting from innovations: the role of new game
strategies in the case of Lipitor of the U.S. pharmaceutical industry.
R&D Management. 2010;40(2):124‒137.
27. Sardana D, Zhu C, Zhang M, et al. Drug repositioning for orphan diseases. Brief Bioinform. 2011;12(4):346‒56.
28. Dyer JH, Singh H. The relational view: cooperative strategy and sources of interorganizational competitive advantage. Academy of management review. 1998;23(4):660‒679.
29. Takeishi A. Bridging inter- and intra-firm boundaries: Management of
supplier involvement in automobile product development. Strategic
Management Journal. 2000;22(5):403‒433.
30. Azoulay P. Capturing knowledge within and across firm boundaries:
evidence from clinical development. American Economic Review.
2004;94(5):1591‒1612.
31. Bryce DJ, Useem M. The impact of corporate outsourcing on company
value. European Management Journal. 1998;16(6):635‒643.
32. Quelin B, Hilmer FG. Strategic sourcing. Sloan Management Review.
1994;35(4):43.
33. Darby MR, Zucker LG. Present at the biotechnological revolution:
transformation of technological identity for a large incumbent pharmaceutical firm. Research Policy. 1997;26(4‒5):429‒446.
34. Mittra J. Life science innovation and the restructuring of the pharmaceutical industry: merger, acquisition and strategic alliance behavior of large firms. Technology Analysis & Strategic Management.
2007;19(3):279‒302.
35. De Vita G, Wang CL. Development of outsourcing theory and practice:
a taxonomy of outsourcing generations. In: Kehal H, Singh V, editors.
Outsourcing and Offshoring in the 21st Century: A Socio-Economic
Perspective. GI Global, USA; 2006:1‒17.

Citation: Kim HR. Managerial cognition, strategic behavior and innovation: biopharmaceutical R & D. Pharm Pharmacol Int J. 2015;2(1):6‒17.
DOI: 10.15406/ppij.2015.02.00008

Copyright:
©2015 Kim

Managerial cognition, strategic behavior and innovation: biopharmaceutical R & D

16

36. Kessler EH, Bierly PE, Gopalakrishnan S. Internal vs. external learning
in new product development: effects on speed, costs and competitive
advantage. R&D Management. 2000;30(3):213‒224.

56. Datamonitor. ‘Pharmaceutical outsourcing: new opportunities in a fully
integrated global outsourcing strategy’. Datamonitor Pharmaceutical
Report. 2006.

37. Van de Ven AH. Longitudinal methods for studying the process of entrepreneurship. Strategic Management Research Center, University of
Minnesota; 1990.

57. Sanchez R, Heene A, Thomas HE. Dynamics of Competence-Based
Competition. Oxford: Elsevier Pergamon; 1996.

38. Cheng, YT, Van de Ven AH. Learning the innovation journey: order out
of chaos? Organization Science. 1996;7(6):593‒614.

58. Teece DJ, Pisano G, Shuen A. Dynamic capabilities and strategic management. Strategic Management Journal. 1997;18(7):509‒533.

39. Nightingale P. A cognitive model of innovation. Research policy.
1998;27(7):689‒709.

59. Hodgkinson GP, Thomas AB. Editorial introduction to the special
issue: Thinking in organizations. Journal of Management Studies.
1997;34(6):845‒850.

40. Smith WK, Tushman ML. Managing strategic contradictions: A top
management model for managing innovation streams. Organization
science. 2005;16(5):522‒536.

60. Thomas JB, Clark SM, Gioia DA. Strategic sense-making and organizational performance: linkages among scanning, interpretation, action,
and outcomes. Acad Manage J. 1993;36(2):239‒270.

41. Ansoff HI. Strategic Management: Classic Edition. Hampshire: Palgrave Macmillan; 2007. 272p.

61. PoracJF, Thomas H. ‘Managing cognition and strategy: Issues, trends
and future directions’, In: Pettigrew A, editor. Handbook of Strategy
and Management. London: Sage Publisher; 2002. p. 165‒181.

42. Haynie JM, Shepherd DA, Patzelt H. Cognitive adaptability and an
entrepreneurial task: The role of metacognitive ability and feedback.
Entrepreneurship Theory and Practice. 2012;36(2):237‒265.
43. Powell WW. Learning from collaboration: knowledge and networks in
the biotechnology and pharmaceutical industries. California Management Review. 1998;40(3):228‒240.
44. Coombs R, Metcalfe JS. Innovation in pharmaceuticals: perspectives on
the co-ordination, combination and creation of capabilities. Technology
Analysis & Strategic Management. 2002;14(3):261‒271.
45. Piachaud BS. Outsourcing in the pharmaceutical manufacturing
process: an examination of the CRO experience. Technovation.
2002;22(2):81‒90.
46. Nadkarni S, Barr PS. Environmental context, managerial cognition, and
strategic action: an integrated view. Strategic Management Journal.
2008;29(13):1395‒1427.
47. Thomas DE, Eden L, Hitt MA, et al. Experience of emerging market
firms: The role of cognitive bias in developed market entry and survival.
Management International Review. 2007;47(6):845‒867.

62. Ansoff HI. Strategic issue management. Strategic Management Journal. 1980;1(2):131‒148.
63. Ansoff HI. The emerging paradigm of strategic behavior. Strategic Management Journal. 1987;8(6):501‒515.
64. Ansoff HI. Strategic management of technology. Journal of Business
Strategy. 1987;7(3):28‒39.
65. Ansoff HI, McDonnell EJ. Implanting strategic management (Vol. 2).
New York: Prentice Hall; 1990.
66. Ansoff HI, Sullivan PA, Antoniou P, et al. Empirical proof of a paradigmic theory of strategic success behaviors on environment serving
organizations. In: Hussey DE, editor. International review of strategic
management. New York: John Wiley; 1993. p. 173‒203.
67. Mintzberg H, Ahlstrand B, Lampel J. Strategy safari: a guided tour
through wilds of strategic management. New York: Free Press; 1998.
68. McKelvey M. Evolutionary innovations: the business of biotechnology.
Oxford: Oxford University Press; 1996.

48. Herrmann P, Datta DK. CEO successor characteristics and the choice of
foreign market entry mode: An empirical study. Journal of International Business Studies. 2002;33:551‒569.

69. Valle F, Gambardella A. ‘Biological’ revolution and strategies
for innovation in pharmaceutical companies. R&D Management.
1993;23(4):287‒302.

49. Acedo FJ, Jones MV. Speed of internationalization and entrepreneurial cognition: Insights and a comparison between international new
ventures, exporters and domestic firms. Journal of World Business.
2007;42(3):236‒252.

70. Man de AP, Duysters G. Collaboration and innovation: a review of the
effects of mergers, acquisitions and alliances on innovation. Technovation. 2005;25(12):1377‒1387.

50. Tripsas M, Gavetti G. Capabilities, cognition, and inertia: evidence from
digital imaging. Strategic Management Journal. 2000;21:1147‒1161.

71. Schmid MB. Seeing is believing: the impact of structural genomics on antimicrobial drug discovery. Nature Reviews Microbiology.
2004;2(9):739‒746.

51. Barnard CI. The functions of the executive. Cambridge: Harvard University Press; 1971.

72. Tim S. Knowledge management is key to improving drug R&D cycles.
R&D Magazine. 2003;45(4):18.

52. Belsley DA, Kuh E, Welsch RE. Regression diagnostics: Identifying
influential observations and sources of collinearity. New York: John
Wiley and Sons Publisher; 2005. p.101‒102.

73. Powell WW, Koput KW, Smith-Doerr L. Interorganizational collaboration and the locus of innovation: networks of learning in biotechnology.
Administrative Science Quarterly. 1996;41(1):116‒145.

53. Sorescu AB, Chandy RK, Prabhu JC. Sources and financial consequences of radical innovation: insights from pharmaceuticals. Journal of
Marketing. 2003;67(4):82‒102.

74. Walker G, Kogut B, Shan W. Social capital, structural holes and
the formation of an industry network. Organization Science.
1997;8(2):109‒125.

54. Francis D, Bessant J. Targeting innovation and implications for capability development. Technovation. 2005;25(3):171‒183.

75. Asakawa K, Nakamura H, Sawada N. Laboratories’ external collaborations and laboratories’ R&D performance. R&D Management.
2010;40(2):109‒123.

55. Wang CL, Ahmed, PK. The development and validation of the organisational innovativeness construct using confirmatory factor analysis.
European Journal of Innovation Management. 2004;7(4):303‒313.

76. Katila R, Ahuja G. Something old, something new: a longitudinal study
of search behavior and new product introduction. Academy of Management Journal. 2002;45(6):1183‒1194.

Citation: Kim HR. Managerial cognition, strategic behavior and innovation: biopharmaceutical R & D. Pharm Pharmacol Int J. 2015;2(1):6‒17.
DOI: 10.15406/ppij.2015.02.00008

Copyright:
©2015 Kim

Managerial cognition, strategic behavior and innovation: biopharmaceutical R & D

17

77. Nelson RE, Mathews KM. Cause maps and social network analysis in
organizational diagnosis. The Journal of applied behavioral science.
1991;27(3):379‒397.

96. DiMasi JA, Hansen RW, Grabowski HG. The price of innovation: new
estimates of drug development costs, Journal of Health Economics.
2003;22(2):151‒85.

78. Tijssen RJ, Korevaar JC. Unraveling the cognitive and interorganisational structure of public/private R&D networks: A case study of catalysis
research in the Netherlands. Research Policy. 1997;25(8):1277‒1293.

97. DiMasi JA, Hansen RW, Grabowski HG. Misleading congress about
drug development: Reply. Journal of Health Politics, Policy and Law.
2008;33(2):319‒324.

79. Dewett T. Linking intrinsic motivation, risk taking, and employee creativity in an R&D environment. R&D Management. 2007;37(3):197‒208.

98. Light DW, Warburton RN. Setting the record straight in the reply
by DiMasi, Hansen and Grabowski. Journal of health economics.
2005;24(5):1045‒1048.

80. Sundgren M, Dimenas E, Gustafsson JE, et al. Drivers of organizational
creativity: a path model of creative climate in pharmaceutical R&D.
R&D Management. 2005;35(4):359‒374.
81. Woodman RW, Sawyer JE, Griffin RW. Toward a theory of organizational creativity. Academy of Management Review. 1993;18(2):293‒321.
82. Tushman ML, Scanlan TJ. Boundary spanning individuals: their role
in information transfer and their antecedents. Academy of Management
Journal. 1981;24(2):289‒305.
83. Boneva BS, Quinn A, Kraut RE, et al. Teenage communication in the
instant messaging era. New York: Oxford University Press; 2006. p.
612‒672.
84. Gross EF. Adolescent Internet use: What we expect, what teens report.
Journal of Applied Developmental Psychology. 2004;25(6):633‒649.
85. Wasko M, Faraj SA, Teigland R. Collective action and knowledge contribution in electronic networks of practice. Journal of the Association
for Information Systems. 2004;5(11‒12):493‒513.
86. Whelan E, Teigland R, Donnellan B, et al. How Internet technologies
impact information flows in R&D: Reconsidering the technological gatekeeper. R&D Management. 2010;40(4):400‒413.

99. Light DW. Reply to DiMasi, Hansen and Grabowski. Journal of Health
Politics, Policy and Law. 2008;33(2):325‒327.
100. Paul SM, Mytelka DS, Dunwiddie CT, et al. How to improve R&D
productivity: the pharmaceutical industry’s grand challenge. Nat Rev
Drug Discov. 2010;9(3):203‒214.
101. Axelrod R. Structure of decision: The cognitive mapping approach to
decision making. USA: Princeton University Press; 1976. p. 221‒250.
102. Fiol CM, Huff AS. Maps for managers: where are we? Where do we
go from here? Journal of Management Studies. 1992;29(3):267‒285.
103. Greve HR. Microfoundations of management: behavioral strategies
and levels of rationality in organizational action. Academy of Management Perspectives, Forthcoming, SSRN; 2013.
104. Ansoff HI. Corporate strategy; an analytic approach to business policy
for growth and expansion. New York: McGraw-Hill; 1965.
105. Eggers JP, Kaplan S. Cognition and renewal: comparing CEO and organizational effects on incumbent adaptation to technical change. Organization Science. 2009;20(2):461‒477.

87. Beyerlein M, Johnson D. Theories of self-managing work teams. Stamford, USA: JAI Press; 1994.

106. Kaplan S. Cognition, capabilities, and incentives: assessing firm response to the fiber-optic revolution. Academy of Management Journal.
2008;51(4):672‒695.

88. Cheney G, Christensen L. Organizational communication in an age of
globalization. USA: Waveland Press, Prospect Heights; 2004.

107. Laamanen T, Wallin J. Cognitive dynamics of capability development
paths. Journal of Management Studies. 2009;46(6):950‒981.

89. Guetzkow F. The creative person in organizations. In: Steiner GA, editor. The creative organization. Chicago: The University of Chicago
Press; 1965:35‒49.

108. Lorton GA. Factors relating environmental management strategies and
performance on environmental issues. San Diego: Alliant International
University, Marshall Goldsmith School of Management; 2006.

90. Ambur O. Reconsidering the higher-order legitimacy of French and Raven’s bases of social power in the information age. USA: University of
Maryland University College; 2000.

109. Gibbons M, Limoges C, Nowotny H, et al. The new production of knowledge: the dynamics of science and research in contemporary societies.
London: Sage; 1994.

91. George JM, Jones R. Understanding and managing organizational
behavior. USA: Pearson Publisher; 2004.

110. Narin F, Noma E. Is technology becoming science? Scientometrics.
1985;7(3‒6):369‒381.

92. Nunnally JC, Bernstein IH. Psychometric Theory. 3rd ed. New York:
McGraw-Hill; 1994.

111. Chandy RK, Prabhu JC, Antia KD, et al. Organizing for radical product
innovation: The overlooked role of willingness to cannibalize. Journal
of Marketing Research. 1998;35(4):474‒487.

93. Runyon RP, Coleman KA, Pittenger DJ. Fundamentals of behavioral
statistics. 9th ed. New York: McGraw-Hill; 2002.
94. Byrne BM. Structural equation modeling with AMOS: Basic concepts,
applications and programming. 2nd ed. New York: Taylor & Francis
Group; 2010.
95. Smith EM, Lyles MA, Peteraf MA. Dynamic capabilities: current debates and future directions. British Journal of Management. 2009;20(Suppl 1):1‒8.

112. Zahara S, Ireland RD, Hitt M. International expansion by new venture: Firms international diversity, mode of market entry technological learning, and performance. The Academy of Management Journal.
2000;43(5):925‒950.
113. Thakur P. Off shoring and outsourcing of core corporate activities: The global relocation of pharmaceutical industry clinical
trials. Rutgers, the State University of New Jersey, USA; 2010.

Citation: Kim HR. Managerial cognition, strategic behavior and innovation: biopharmaceutical R & D. Pharm Pharmacol Int J. 2015;2(1):6‒17.
DOI: 10.15406/ppij.2015.02.00008

