
Journal of Innovation Management
JIM 8, 1 (2020) 51-83

Johnson

The Moderating Effects of Dynamic Capabilities on

Radical Innovation and Incremental Innovation Teams

in the Global Pharmaceutical Biotechnology Industry

Heather A. Johnson
heather57johnson@gmail.com | University of Maryland Global Campus 3501 University Blvd East

Adelphi, MD 20783 USA

Abstract. The purpose of this paper was to conduct a qualitative, integrative systematic literature
review of the moderating effects of dynamic capabilities associated with radical innovation and incremental
innovation teams in the global pharmaceutical biotechnology industry. This paper utilizes a conceptual
framework of dynamic capabilities and socio-technical theory to underpin the study. The study includes
reading 250 peer reviewed articles which were originally surveyed from a larger set of articles, and then
a final selection of 66 articles was based on a structured quality assessment tool and coding system. The
study outcome reveals that knowledge sharing strengthens existing professional knowledge and enhances
internal work coordination and consistency in employees’ behavior, and effectively integrates diverse
team knowledge and experience. Open innovation has a positive effect on radical innovation and enables
knowledge acquisition to form a symbiotic relationship with knowledge sharing. Learning orientation
has a stronger effect on incremental innovation than on radical innovation. The limitations of the study
are intrinsic to a systematic literature review as this research approach does not uncover causality. The
mediating effects of dynamic capability on teams are not explored for this research. The implications
for management practice could be highlighted as follows: teams must be given the autonomy to make
decisions from a technical perspective; tacit knowledge, open innovation, knowledge acquisition and
learning orientation are areas in which priority must be given during and after acquisitions in the global
pharmaceutical biotechnology industry.
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1 Introduction

“A strong team can take any crazy vision and turn it into reality”, John Carmack. The phar-
maceutical biotechnology business environment is a very complex one, some of its traits are:
many decision makers; fierce competition; and very difficult to transmit the value proposition
to all stakeholders (Perez la Rotta and Herrera, 2011). The complexity is exacerbated by the
existence of complicated regulatory requirements which all organizations must contend with to
get their products to market. The question is: “how to communicate value and connect with
customers in this context?” (Perez la Rotta and Herrera, 2011, p.77). The United States of
America Government Accountability Office (GAO’s) analysis of revenue, profit margin, and mer-
ger and acquisition deals within the worldwide drug industry from 2006 through 2015 identified
key trends: (1) Estimated pharmaceutical and biotechnology sales revenue increased from $534
billion to $775 billion in 2015 dollars; (2) 67 percent of all drug companies saw an increase in
their annual average profit margins from 2006 to 2015. Among the largest 25 companies, annual
average profit margin fluctuated between 15 and 20 percent. For comparison, the annual ave-
rage profit margin across nondrug companies among the largest 500 globally fluctuated between
4 and 9 percent; (3) The number of reported mergers and acquisitions generally held steady
during this period, but the median disclosed deal value increased. (United States Government
Accountability Office, 2017).

In the face of disruptive innovation, the pharmaceutical biotechnology corporations not only have
to support radical innovation, but they must support incremental innovation. Radical innova-
tion has to do with explorative areas of future products or services within an industry. While
incremental innovation has to do with exploitative areas of current products or services. Ambi-
dexterity has been purported to be the management mechanism to address the organizational
duality of radical innovation and incremental innovation. Several leadership types, organizati-
onal structures, conceptual frameworks and associated theories have evolved over the past 20
years on ambidextrous innovation research.

1.1 Problem statement

Global corporations, small and medium enterprises, non-profits and other businesses are faced
with the constant onslaught of disruptive innovation in order to survive in the 21st century.
This has led to these entities being forced to support ambidextrous innovation (explorative
and exploitative) to remain competitive within their industries (Rosing et al., 2011; Soosay
and Hyland, 2008). The precise problem for many pharmaceutical biotechnology corporations,
they have not survived the competitive environment of both radical innovation and incremental
innovation (Shin, et al., 2016). As a result, these organizations have become extinct or have
been surpassed in terms of performance by their competitors (Visscher and De Weerd-Nederhof,
2006; Hannachi, 2016).
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1.2 Gaps in the literature

The significance of this research is, for over the past 20 years, there has been a proliferation
of articles written on ambidextrous innovation (Tushman and O’Reilly, 1997; Rothaermel and
Deeds, 2004; Van Looy et al., 2005; Jansen et al., 2005; Grover et al., 2007; O’Reilly and
Tushman, 2008; O’Reilly and Tushman, 2013; Ferrary 2011; Wang and Rafiq, 2014; Lee et
al., 2019; Vorraber et al., 2019). However, most of the literature has focused on leadership and
organizations as complete entities. There has been very little focus on teams and the dynamics of
how teams perform in the ambidextrous innovation management environment within the global
Pharmaceutical Biotechnology Industry (PBI). As mentioned in the outset of this paper, teams
are an essential element in any organization and even more so in the global PBI. Hence an analysis
of what “makes or breaks” a team’s ability to thrive in the innovation management environment
within the PBI is critical to understanding survival. In addition, the impact of mergers and
acquisitions is a composite part of the gap being analyzed in the current context of the global
PBI.

1.3 Research question

The purpose of this paper was to conduct a qualitative, integrative systematic literature review
of the dynamic capabilities associated with radical innovation and incremental innovation teams
in the global PBI. There will be a structuring of the current knowledge and an appraisal of the
gap in the literature to help formulate new knowledge in the innovation management research
environment.

After looking at the gaps, the decision was made to use “dynamic capabilities” as a mechanism
to explore its impact on ambidextrous innovation. The specific population chosen was teams in
the PBI. The resulting main research question is: What are the moderating effects of dynamic
capability on radical innovation and incremental innovation teams in the global PBI? Figure
1 shows an overview of the conceptual model of the constructs associated with the research
question.

The additional supporting questions formulated are:

1. What constructs play strategic roles on the performance of innovative teams?

2. How are enterprises able to remain competitive in the tenuous environment of radical and
incremental innovation in the PBI?

2 Method

2.1 Integrative systematic literature review

Govindan et al. (2015) stated that an integrative systematic literature review should involve
several steps such as:

1. Conducting a survey of the available articles published on the subject.
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Fig. 1. Model of dynamic capabilities, radical and incremenatl (ambidextrous) innovation and
teams conceptualized pre-research analysis.

2. Developing and use a structured classification coding system to clarify and provide structure
to the existing knowledge on the subject.

3. Identifying the main results of the articles based on the coding system.

4. Analyzing the gaps as well as the opportunities and challenges for future studies.

Boolean search strings using keywords were developed and executed utilizing the University of
Maryland Global Campus One Search tool. (See Table 1 for examples of search strings). The
University of Maryland One Search tool consists of over 50 reputable databases such as Emerald
Insight; Business Source Complete; JSTOR; Oxford Reference; PsycINFO; SAGE knowledge
and ScienceDirect. In addition, the following other highly respected databases were explored:
ABI/INFORM Collection; Dissertation and Theses Global (PROQUEST); Mendeley and Scopus.
A few articles were found using snowballing after reading articles which would make up the final
set of articles for analysis.

Table 1. Boolean search criteria utilized through University Maryland Global Campus One
Search database tool.

Search# Boolean search strings Results

1 Ambidextrous innovation peer reviewed only English 833

2 Radical Innovation and Incremental Innovation 2518

3 Radical Innovation and Incremental Innovation and Dynamic capabilities 78

4 Dynamic capabilities 119,772

5 Dynamic capabilities limiter 1995-2019 116,757
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Search# Boolean search strings Results

6 Dynamic capabilities and Innovation 7,334

7 Dynamic capabilities and Innovation and team* 311

8 Dynamic capabilities and Innovation and Ambidexter* 169

9 Dynamic capabilities and Radical innovation and Incremental Innovation 74

10 Dynamic capabilities and pharmaceutical 1,172

11 Dynamic capabilities and pharmaceutical and innovation 143

12 Dynamic capabilities and biotechnology 2,261

13 Dynamic capabilities and biotechnology and innovation 284

14 Socio-technical theory 3,644

15 Socio-technical theory and innovation 921

16 Team and Innovation and Ambidexter* 168

17 Knowledge management and radical innovation and incremental innovation 489

18 Exploration and exploitation and innovation 2,522

19 Radical innovation* and incremental innovation* and “team*”(2009-2019)
peer reviewed only

99

20 ("dynamic capabilit*) AND (radical OR incremental OR ambidext* OR
explorator* OR exploitat*) n5 innovat* (2009-2019) peer reviewed only

306

After utilizing the Boolean operations two (2) final comprehensive search strings were developed.
Final search string one (1) was for “targeted articles” using key study variables and search string
two (2) was to ensure the search was comprehensive.

1. "radical innovation*" AND “incremental innovation*” AND “team*

2. ("dynamic capabilit*) AND (radical OR incremental OR ambidext* OR explorator* OR
exploitat*) n5 innovat*

Figure 2 captures the overall method applied for analysis of articles utilized in the research. After
initial phase 1 exploration, the search for literature was narrowed down to 10 years from 2009
through 2019. The search criteria were narrowed even further to 2014 through 2019 to better
understand the gaps in the literature and areas of opportunities for future studies. The following
limiters were established for phase 2 of the search: (a) Peer reviewed only articles and (b) En-
glish only. Exclusion criteria were: (a) not education; (b) not university and (c) not school. In
addition, no grey literature was included. Articles were then chosen based on an in-depth review
of abstracts looking for empirical studies and strong conceptual/theorectical papers. A systema-
tic checklist was used to further evaluate articles which would be surveyed/read in depth; the
checklist looked at the following features: year of publication; sample size; study validity such
as internal/external or scale reliability such as Cronbach’s alpha; study design; sample characte-
ristics such as longitudinal study or cross sectional studies; findings and conclusions; limitations
and constraints; research hypotheses and relevance of the article to the research question for this
research paper. After the in-depth analysis of over 250 articles, a quality assessment tool was
employed to choose the final primary articles for the research paper. The quality assessment
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Fig. 2. The methodology phases of the integrative systematic research.

tool looked at the following features to establish rigor: transparency; accuracy; purposivety;
utility; propriety; accessibility and specificity. Then the number of articles were narrowed down
to 66 articles. A structured classification coding system was established; this included looking
at SCOPUS citations as a criterion to establish credibility. Appendix A, Tables A.1 through
A.8 features cluster tables with the coding of each article. Clusters were formed using titles and
abstracts of the 66 articles chosen as final data set for the research. The methodology was roun-
ded out by: (a) Identifying and analyzing findings; (b) Evaluating gaps; and (c) Challenges and
opportunities for future studies. The value of the synthesis of scholarly articles was articulated
by Vance et al. (2013). Vance et al. (2013) mentioned it was important not to be swayed by
any single article, rather it was important to look at several articles. This look should be to the
point of understanding that studies which could be regarded as “scientifically flawed” may in fact
“energize the field” of study and drive researchers to “examine their phenomenon of interest in
new ways" (p. 69).

2.2 Definitions

• Radical Innovation – (Sheng and Chien, 2016) defines radical innovation as involving “the
acquisition of new knowledge and the development of new products for new customers or
emerging markets” (p.2303). While Norman and Verganti (2014) views radial innovation
as a change of frame (i.e., “doing what we did not do before”) (p.82). An example in the
pharmaceutical biotechnology industry was moving from small molecules to large molecu-
les such as biologics to cell-based therapy and now in the 21st century to gene therapy
(modifying genetic coding) to cure diseases.

• Incremental Innovation – (Sheng, 2016) defines incremental innovation as “to enhance the
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firm’s existing knowledge and improve existing products” (p.2303). On the other hand,
Norman (2014) views incremental innovation as improvements within a given frame of
solutions (i.e., “doing better what we already do”) (p.82). An example of this in the PBI is
the improvements of vaccines, from a pentavalent vaccine to an 18 valent vaccine. A single
dose of vaccine covering 18 different diseases.

• Ambidextrous Innovation - Zacher et al. (2016) elaborated that in the management lite-
rature, that ambidextrous innovation is the term employed to refer to an “organization’s
ability to explore new capabilities and, at the same time, to exploit their existing compe-
tencies”.

• Exploration is defined as “generates new knowledge that supports disruptive innovations”
(Ferrary 2011).

• Exploitation is defined as “industrializes and commercializes them [current innovations]”
(Ferrary, 2011).

3 Background

3.1 Theoretical framework

Socio-technical theory (STT) was explored along with dynamic capabilities for this research
paper. Dynamic capabilities were viewed as a mechanism or intervention for the research question
which was being explored. The research question being analyzed is associated with teams hence
there was the need to look at a theory associated with team behaviors. STT was chosen because
it emphasizes the strong relationship between people, task, behavior and technology, which
will be explored both from the STT vantage point but also the connection of STT to dynamic
capabilities from a behavioral and technology perspective. Slayton and Spinardi (2016) contended
that companies which operate under competitive innovative spaces must contend with being
“compatible with a broader sociotechnical regime—a complex, heterogeneous, and interdependent
network of organizations, artifacts, engineering practices, skilled workers, government policies,
financing systems and consumers” (p.47).

Xiang et al. (2014) observed that STT perceives the group or company as a work structure with
two interconnected substructures: the technical structure and the social structure. The technical
structure is concerned with the “processes, tasks, and technology” needed to convert inputs such
as drug substances to outputs such as drug products; the social structure is concerned with
the interactions among “people and their attitudes, skills, and values”. The outputs of a work
structure are a result of the shared interface between these two structures (p.775).

While Klein (2014) made the critical observation, STT “makes explicit” that technology and
people are “interdependent” (p.138). Technology affects the behavior of the people and the
behavior of the people affects the “working of the technology”. This connection begins at the
design and development stages of the technology. Klein (2014) furthers the examination by
stating that factors which impact the outputs at the end of a technology implementation also
affect the inputs at the beginning. This interdependence becomes a crucial part of the argument
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being constructed to support innovation management in the presence of ambidextrous activities.
The distinction between the "social" constructs and the "technology" constructs in the PBI
must be understood along with its impact to teams. The research in this area lends support
to understanding the underpinnings of STT when supported by a framework. This lends more
value to teams existing in a radical innovation space within the PBI. The underpinnings of socio-
technology constructs with the dynamic capabilities conceptual framework becomes the basis for
this research paper.

3.2 Conceptual Framework

There are multiple definitions associated with dynamic capabilities. Dynamic capabilities were
defined by Dora (2015) as a new construct with “the ability of firms to innovate and create
value for the company’s resources to deal with environmental changes both inside and outside
the company” (p.9). A strategic management researcher, (the originator of the term dynamic
capabilities), Teece et al. (1997) referred to dynamic capabilities as the “the capacity to renew
competencies so as to achieve congruence with the changing business environment”. This is done
by “adapting, integrating, and reconfiguring internal and external organizational skills, resources,
and functional competencies" (p.515).

Teece (2007) conceptualizes dynamic capabilities from four (4) distinct yet pivotal angles as il-
lustrated in the conceptual diagram in Figure 3. For this study dynamic capabilities and its
moderating effects are being explored from the perspective of teams in the PBI using the core
elements of Knowledge Management; Co-specialization; Governance and Decentralization/De-
composability. Teece (2007) further proposed three organizational and managerial processes: (1)
Coordinating or integrating; (2) Learning; and (3) Reconfiguring as core elements of dynamic
capabilities. These processes are a subset of the ones that support “sensing, seizing, and ma-
naging threats”. Together they might be thought of as “asset ’orchestration” processes (Lessard
et al, 2016, p. 222). The conceptual framework makes abundantly clear the complex nature of
innovation in the PBI.

Teece (2007) updated his 1997 definition of dynamic capabilities by stating that it “refers to
the capabilities of a company to integrate, build, and reconfigure internal and external resour-
ces/competencies to innovate in rapidly changing environments. Teece (2007) is renowned (over
3,500 Scopus citations) for the further definition of dynamic capabilities which states:

For analytical purposes, dynamic capabilities can be disaggregated into the capacity (1) to
sense and shape opportunities and threats, (2) to seize opportunities, and (3) to maintain
competitiveness through enhancing, combining, protecting, and, when necessary, reconfigu-
ring the business enterprise’s intangible and tangible assets (p.1319).

On the other hand, (Wang and Ahmed 2007) made the connection between dynamic capabilities
and behavior by defining dynamic capabilities:

As a firm’s behavioral orientation to constantly integrate, reconfigure, renew and recreate
its resources and capabilities, and most importantly, upgrade and reconstruct its core capa-
bilities in response to the changing environment to attain and sustain competitive advantage
(p.31).
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Fig. 3. The dynamic capabilities model “Combination, reconfiguration, and asset protection
skills”. (D. Teece, 2007, p.1340)

This connection to behavior will also be used to underpin STT to the research and its association
with dynamic capabilities for this research paper.

At the core of dynamic capabilities is the ability of senior managers to “seize opportunities
through orchestration and integration” (O’Reilly, 2008, p.188). The ability to learn new routines
is seen as an “underpinning of long-term competitive advantage” associated with senior teams
(p.187). The current research for this paper can thereby take the argument further to posit
that ambidextrous innovation teams must search for synergy between the radical innovation
teams and the incremental innovation teams by “sensing and seizing opportunities and managing
threats” (Teece, 2007, p.1341).

According to Teece’s (2007) model, knowledge management covers the following: (a) Knowledge
transfer; (b) Knowledge sharing; (c) Learning; (d) Know-how integration; and (e) Achieving
know-how and intellectual property protection. This larger focus on knowledge management is
a direct match for the associated activities within the knowledge intensive arena of the global
PBI. This understanding is critical when analyzing the dynamics being faced by the PBI with
the never-ending quest for acquisitions and mergers.

4 Literature review

Christensen (1997; 2016) seminal work makes the case for teams in line with this research paper.
He posited that organizations capabilities lie with “its people” (p.168). Further, he theorized
that in the innovation space that teams and in particular “heavyweight teams” perform best
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in the dynamic environment of radical innovation (p.178). This conjecture supports the idea
of creating two (2) separate teams in the innovation management of the PBI. One would be
centered around radical innovation (exploratory) and other to support incremental innovation
(exploitative) capabilities.

Christensen (1997; 2016) further discusses the special needs of teams who operate within the
scope of mergers and acquisitions by noting that the team members are not only learning “new
processes, new ways of working” which in turn switches over to “new capabilities” but they
are “charged to act like general managers, making decisions and trade-offs” in the innovation
space (p.178). This autonomy is the crux of the argument associated with this research paper,
challenging that more research is needed in the global PBI to examine the dynamic capabilities of
teams in the environment of ambidextrous innovation. The seminal work by Christensen (1997;
2016) only dedicated one (1) chapter to teams, the rest of the research was centered on the
organizational and leadership aspects of innovation management. This observation also supports
the gap recognized in the literature as alluded to earlier in this research paper.

4.1 Radical Innovation

Evaluation of the data showed, eight (8) of the 66 articles out of the bibliographic database cen-
tered on radical innovation. Many of the articles accentuated the relevance of radical innovation
to the PBI. Slayton (2016) findings are particularly relevant to understanding the challenges
facing “commercialization of radical innovations (for example, biotechnology)” (p.55). Slayton
further made a salient point that “classic distinction between process and product innovations
maybe misleading in such emerging areas” such as the PBI (p.56). This article was a unique
article because of its significance to this research paper due to the research looking at STT (pe-
ople, behavior, skills) and radical innovation simultaneously On the other hand, (Cheng et al.,
2016) results revealed that the effects of open innovation inbound and outbound activities on
radical innovation are contingent on both knowledge acquisition and sharing capabilities. While,
Carlo et al. (2012), evaluated knowledge diversity, depth, and linkages which are tied to the
level of radical innovation in the organization. In addition, Fores and Camison (2016), study
emphasized the multi-dimensional nature of this complex construct, and explicitly recognizes
the importance of transformation capability. This capability is the combination of new external
knowledge with the existing knowledge base and mental models. The purpose of doing so is
to create a more tacit and specific knowledge that is not observable easily and thus imitated
by competitors. Zhou and Li (2012), determined that firms with a broad and deep knowledge
base could develop radical innovation in the presence of internal knowledge sharing rather than
external focused market knowledge acquisition. Norman (2014) observed that radical innovation
is “what everyone wants” given its significant potential to differentiate successful organizations.
Further observation by Norman (2014) was, “successful radical innovation is surprisingly rare,
and most attempts at it fail” (p.83). Lassen et al. (2006), study solidifies the discussion of radical
innovation by linking it to “proactiveness, risk-taking, autonomy, and competitive aggressiveness”
which causes stimulation and development of radical innovation (p.363). Kelley et al. (2011),
research resonates with this research paper by identifying that not only must team members
have high expertise and diverse thinking, but their behaviors must be considered. Kelley (2011)
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positioned that “innovative capabilities are more than an orientation, but also a skill that can
be identified and observed in one’s behavior, and perhaps developed” (p.260). It is therefore
critical for managers in the radical innovation environment to understand this concept and en-
sure teams are structured based on this knowledge. One of the most profound findings in this
study was the feedback from the participants in the research. It was proposed that management
and organizations needed to support and accept “failure” in a radical innovation environment
(p.264). Only when this happens can team members surmount many obstacles to bring cutting
edge technology to the market.

4.2 Incremental Innovation

Further evaluation revealed that seven (7) of the 66 articles from the bibliographic database cente-
red on incremental innovation and its relevance to the PBI. Several studies examined team efforts
for incremental innovation “encourage teamwork, team decision making, and internal communi-
cation” (Doran and Ryan, 2014; Beck et al.,2016; Sheng, 2016). The studies made the connection
of incremental innovation to learning. Learning orientation in high-technology firms occurs when
core organizational competencies continually develop and refine, thereby maintaining the com-
petitive advantage of a firm within the focal market (Sheng, 2016). Learning orientation in
high-tech firms such as the PBI can thus cause them to fail to appreciate the wider context in
which learning takes place such as the need to move away from incremental innovation and pivot
towards radical innovation. The creation of procedures enables incremental innovation teams to
“sense” or are alerted to “threats and opportunities” as part of maintaining a strategic compe-
titive edge (Beck et al. 2016, p.872). This becomes a critical decision-making intersection for
team managers to support incremental innovation.

Doran and Ryan (2014) postulated that several skills are critical for incremental innovation,
“problem solving skills, market research skills and management skills” (p.107; p.109) The process
of learning orientation involves responding to market conditions. This is a critical point to take
into consideration when forming teams in the PBI. Most scientists in the PBI arena need to
acquire or learn marketing and management skills. Doran (2014) further expounded on the
need to distribute the resulting knowledge within the organization and take responsive actions
internally and externally. This point supports the mergers and acquisitions constructs which are
routine in the PBI.

Fores and Camison (2016) findings provided support for the view that as “firms develop their in-
ternal knowledge creation capability, they are better able to apply the new knowledge created to
refine and extend product, process and management methods” (p.844). This argument supports
the “generation of incremental innovation performance, but not radical innovation performance”
(Fores, 2016, p.844). Norman and Verganti (2014) further positioned that incremental innovation
refers to the “small changes in a product that help to improve its performance, lower its costs,
and enhance its desirability, or simply result in a new model release” (p.84). This study made
a strong statement in support of incremental innovation by noting that “successful products un-
dergo continual incremental innovation, intended to lower their costs and enhance effectiveness”
(Norman, 2014, p.84). Further postulation by (Chen et al, 2014; Mei et al., 2013) supported
that there was need for balance of ambidextrous (radical and incremental) innovation. Chen et
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al. (2014) further contended that “pursuit of both exploration and exploitation(ambidexterity)
is one of the key determinants of innovation outcomes” (p.7792). This need recognizes that
there is “short term efficiency” to be gained by improving “existing products”. However, as noted
incremental innovation is not sustainable in the face of market and technological shifts (Mei,
2013, p.5). This observation puts more onus on team managers to recognize the delicate balance
needed between radical innovation and incremental innovation.

4.3 Dynamic capabilities

Among the 66 articles from the bibliographic database, the total of 15 articles were chosen under
the topic of dynamic capabilities. The articles featured in this discussion (Teece, 2007; O’Reilly
and Tushman, 2008; Ambrosini et al., 2009; Cetindamar et al., 2009; Hung, et al., 2010; Gao
and Tian, 2014; Tseng and Pei-Shan, 2014; Arifin and Frmanzah,2015; Lessard et al., 2016;
Shin, et al. 2016; Prescott, 2016; Dangelico, et al., 2017; Hasegan, et al., 2018; Wang and Hsu,
2018; Shan, et al., 2018; ) viewed dynamic capabilities as the mechanism by which innovation
is driven or hindered. These articles ran the gamut in terms of types of studies over a 10-year
period solidifying the strong tie between dynamic capabilities and innovation. Prescott (2016)
captured the essence of dynamic capabilities in the PBI by stating that they include “capabilities
and routines for acquisitions or mergers, for research and development, for business process
reengineering, for quality control, and for technology transfer” (p,94).

There are several good examples of the effects of dynamic capabilities in the PBI. Gillespie et al.,
(2019) detailed the collaborative efforts of Pfizer, Novartis, Takeda, Johnson & Johnson, Astra
Zeneca, Sanofi and Merck to name a few multinational global pharmaceutical biotechnology
companies. Many of these organizations had to use Open Innovation, going as far as setting up
global platforms to support research and development while forming affiliations and consortiums
with academia (pp. 68-69). Furthermore, use of social media platforms, crowdsourcing and
outsourcing became the new age way of doing business in the 21st century (p.63).

In addition, Pfizer, Novartis and other top-ranking pharmaceutical organizations decided to move
away from historical pharmaceutical small molecule products to large molecules biotechnology
products. There has been a more recent leap towards gene therapy, the cutting-edge technology
utilizing genetic modification to treat patients both in oncology and rare disease settings. Pfizer
who is renowned for its vaccines sensed the change in the types of medicine and treatment for
oncology and the unmet needs of rare disease, it quickly acquired a small gene therapy biotech-
nology company, Bamboo Therapeutic, in 2016 with rapid expansion as part of its acquisition
vision (pharmaceutical-technology.com„ 2018). Novartis renowned for its deep pipeline of onco-
logy drugs sensed the rapid growth in the gene therapy arena and acquired the gene therapy
company, AveXis, in 2018 (Novartis.com, 2018). Both Pfizer and Novartis sensed the threat of
medicines going off patent as well as the trajectory in different treatment plans for oncology pa-
tients and rare diseases. They both had to seize the opportunities either to acquire organizations
using cutting edge technology such as gene therapy and reconfigure their areas of expertise by
way of mergers and acquisitions. Divestment of their portfolios was a strategic effort on the part
of both Pfizer and Novartis to ensure both entities could remain competitive and solvent.
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Wang and Hsu (2018) posited that critical theory and practice of dynamic capabilities indicates
a firms’ competitive advantages, particularly in complex, volatile, and uncertain external envi-
ronments such as the PBI. Furthermore, capabilities are shared within organization teams before
being distributed across the firm. A firm’s ability to absorb knowledge or its absorptive capacity
proves that it possesses learning capability. The data indicated that learning capability is the
most critical interaction factor for firms in the PBI. The most interesting part of this finding is
that organizational teams are being associated with learning, a dynamic capability moderator as
noted in Teece’s work.

Lessard et al (2016) expounded on the effect of dynamic capabilities that allow a firm to “sense
and seize opportunities or threats, and integrate, build, and reconfigure” internal and external
resources and routines to address rapidly changing environments. Dynamic capabilities are roo-
ted in high-level routines and analytical methodologies that determine the speed and degree of
aligning specific resources. This enables modification or even transformation continuously in or-
der to match the requirements of the business environment (p.214). Lessard et al., (2016) stated
that dynamic capabilities are reliant on the organization’s values, culture, and collective ability,
which mainly result from past management efforts and are embedded in the organization’s habi-
tual domains. This argument is quite profound because teams are not being recognized as part
of the intangible or tangible assets of the organization. It also supports the gap noted earlier in
the research paper. Furthermore, it should be mentioned that “analytical methodologies” indi-
cated earlier are performed by highly skilled teams. Hence during mergers and acquisitions it is
important to ensure that this aspect of dynamic capabilities is addressed appropriately.

4.4 Teams

Quite striking in the research was the fact that only four (4) articles of the 66 articles in the bibli-
ographic database for this research paper focused on teams in radical innovation and incremental
innovation. This lends support to the gaps observed in the literature within the radical innova-
tion and incremental innovation in the global PBI previously stated in this paper. The research
by Patanakul et al. (2012) confirmed that “heavyweight teams” consist of a core group of people
who are typically dedicated and physically located near each other. The distinguishing feature of
this team is the authority or weight of the project manager. Advantages of “heavyweight teams”
include effective coordination across disciplines, a feeling of being on a team with a shared sense
of purpose and mission, and the authority to complete the job (p.736). These observations are in
sync with the writings of Christensen (1997;2016) around the importance of “heavyweight teams”
in innovative spaces in radical innovation.

Heavey and Simsek (2014) recognized the behavioral element of teams was important to radical
innovation and incremental innovation by stating that “behavioral integration explains how top
management teams meet the integrative challenges of ambidexterity” (p.19). In addition, it
was noted in the study that “knowledge can be cultivated and exchanged” in the ambidextrous
environment due to the intellectual capacity of the teams. The study did not emphasize teams
at the cellular level, at the technical specialist levels but focused more on teams at the senior
managerial level and CEOs. This observation lends more credibility to the fact that there is
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a gap in the literature for radical innovation and incremental innovation teams in the global
PBI.

The study by Alexander and van Knippenberg (2014) underscored that the more radical the
innovation, the less teams can rely on prior competencies, knowledge, and experience, because
these may in part or whole be inadequate or extraneous. This means that teams must invest in
developing new competencies and knowledge to be able to successfully pursue radical innovation.
Learning and development are integral parts of the radical innovation process. Learning from
failure is essential, if not teams may take the option of less radical alternatives. Therefore,
unless teams pursuing radical innovations respond effectively to negative feedback and rejection
from senior management and view failure as an opportunity to learn, the stream of radically
new innovative ideas critical for organizational growth will decline (p.428). Teams must act as
dynamic systems that respond to shifting demands (p.434).

Another study by Nissen et al. (2014) recognized that “knowledge sharing, and the building of a
shared knowledge base are needed to deal with [team] heterogeneity” (p.479). It is important to
effectively balance the “different complementary knowledge bases” which are attached to “tacit
knowledge held by team members”. The study underscores that “re-establishment or re-creation
of shared knowledge” bases are needed because shared knowledge bases are not “static” communal
pools of knowledge (p.480).

4.5 Knowledge Management

Subsequent evaluation revealed that nine (9) articles out of the 66 articles in the bibliographic
database featured knowledge management and its link with innovation. Early into the research
for this paper, and as noted in previous sections of the paper, the connection of knowledge with
innovation was made in past research. However, it is critical to understand the different facets
of knowledge to be able to understand the types of connections to innovation. Knowledge is
categorized into tacit and explicit patterns. Tacit knowledge is defined as personal knowledge
embedded in individual experience that involves intangible factors such as personal belief, pers-
pective, and value system (Yu et al., 2013, p.146). This type of knowledge is not easily transferred
or cannot be written down. In contrast, explicit knowledge is defined as knowledge which can
be articulated in formal language including grammatical statements, mathematical expressions,
specifications, manuals, and so forth (Yu et al.,2013, p.146). A key facet of the study by (Yu
et al, 2013) is the moderating effects of knowledge and by deduction dynamic capabilities is
quite striking in the innovation space. In addition, the association of innovative behavior and its
effects not only at the individual level but at the team level. This supports the use of the STT
used to underpin the current research paper due to behavior and culture being associated with
knowledge management a dynamic capability moderator.

It is imperative with this understanding of tacit knowledge for the PBI to codify and convert
tacit knowledge to explicit knowledge in the form of data capturing tools, operational manuals,
operating procedures and other learning tools after mergers and acquisitions. In addition, with
the advent of Big Data, most pharmaceutical and biotechnology must have data analytics tools
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in place to capture the tacit knowledge and convert it to knowledge which can be replicated and
used for decision making.

Schneckenberg et al. (2015) study revealed that innovative capabilities of firms in fast moving,
fast markets rely more on creating and sharing higher-level contextual knowledge than on reusing
existing knowledge. This focus on contextual knowledge is essential for innovative performance,
as firms in fast-moving markets require a continuous evolution of dynamic capabilities (p.359).
Work organization in innovation projects occurs mostly at the group level while project teams
define targets and specify resource requirements. It is important to take note of the power of
teams in this context.

Basnayaka & Jayakody (2018) study showed that knowledge management practices resulted in
team performance. Furthermore, the study showed that the theory of dynamic capabilities may
be a useful conceptual framework for understanding the relationship between a team’s knowledge
management practices and its performance (p.22). The connection of dynamic capabilities to
acquisitions and mergers further underpins the connection of dynamic capabilities to “resource
endowment” in response to external partners. This connection ultimately determines teams and
associated organizational competitive edge.

Learning. The observation was made by (Sheng, 2016) that there was the “need to resolve the
strategic dilemma and overcome the myopia of learning orientation, high-technology firms can
implement exploratory learning, which involves learning and acquiring knowledge outside exis-
ting customer boundaries and often entails experimentation and risk-prone behavior” (p.2307).
Hannachi (2016) expounded on the value of learning and the connection to teams. This idea of
acquiring, sharing and developing knowledge is recognized as value that organizations is carried
out in the team environment (pp.51-52). Therefore, this needs to be nurtured and promoted at
the individual and team level for competitive edge. Overall, learning is critical to innovation and
particularly in high technology organizations like the global PBI.

Knowledge Transfer. In knowledge transfer, an enterprise should encourage their employees
to proactively retrieve, filter, store, transfer, and share knowledge from individuals to the orga-
nization (Tseng, 2014, p.172). Knowledge management capability is significantly associated with
the degree of dynamic capabilities and organizational performance and by extension team perfor-
mance. The factors of knowledge management capability show a significantly positive correlation
with dynamic capabilities and organizational performance. This means that if the knowledge
management capability factors in knowledge transfer and knowledge protection as superior, it
can significantly enhance dynamic capabilities. This implies that knowledge transfer can ef-
fectively enhance dynamic capabilities and organizational performance rather than knowledge
protection.

Knowledge Sharing. Yu, et al., (2013) observed that “to survive in a highly competitive
environment, enterprises must continue to focus on innovation derived from knowledge” (p.143).
The authors further theorized that

when organizations are facing a competitive environment with trans-national and trans-team
characteristics, knowledge sharing should achieve trans-disciplinary integration and those wor-
king to promote knowledge sharing in their organization should identify and utilize factors that
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promote knowledge sharing at multiple levels instead of focusing only on sharing and transfer
itself” (p.144).

The magnitude of knowledge sharing therefore is critical to sustainability particularly in “fast
industrial and technological shifts” such as in the global PBI. Thus, organizations can convert
tacit and explicit knowledge into strengths.

Knowledge sharing interactions of team members often reach beyond the work group to expert
communities, for example to access complementary knowledge inflows or to evaluate the potential
value of innovative technologies for the project context (Schneckenberg et al., 2015, p.364). One
area of dilemma that is being faced at this juncture is when team orientations become very rigid
or unyielding. This run counter to the idea of knowledge sharing hence an awareness need surfaces
and must be tended by managers in this environment to support knowledge sharing.

Tseng (2014) stated that the “knowledge infrastructure includes technology, structure, and cul-
ture; while knowledge management processes include the organizational capabilities of knowledge
acquisition, conversion, application, and protection. Simultaneously, in order to effectively leve-
rage knowledge infrastructure, it is crucial to rely on knowledge management processes, which
makes it possible to store, transform, and transfer knowledge” (p.159). This is yet another obser-
vation which ties together the underpinnings of the chosen theory STT with dynamic capabilities
as being integral to understanding how teams operate in the PBI innovation arena

Knowledge sharing promotes internalization of a greater amount of knowledge. Such conditions
benefit innovative behavior. Personal innovation is affected by cognitive ability, character, kno-
wledge, inner motives, and social networks; noted that faster knowledge transfer through sharing
helps cultivate the ability to think and create. Socialization, externalization, combination and
internalization have been identified as conducive to knowledge creation and exchange showed
that top-down, bottom-up, and horizontal knowledge flows all affect the innovative behavior of
midlevel managers (Tseng, 2014, p.145). An organization itself is unable to create knowledge and
individuals are the medium to spread knowledge through sharing. The organizational culture in
each department may cause variations in organizational atmosphere among departments. Such
variations influence employees’ perceptions of atmosphere and their behavior (Tseng, 2014, pp.
146-147). Therefore, managers in the global PBI should actively strengthen employees’ unders-
tanding of knowledge sharing so that employees can share knowledge in an unrestricted manner.
The more that employees are involved in individual knowledge sharing, the more such knowledge
is internalized (Tseng, 2014, p.152). Organizational innovation climate is an organizational-level
issue, whereas knowledge sharing, and employees’ innovative behavior are individual-level issues.
These issues should not be treated as a single-level problem (Tseng, 2014, p.153).

4.6 Open Innovation

This topic featured eight (8) papers out of the total 66 articles from the bibliographic database.
Cheng et al., (2016) and Ferrary (2011) studies observed very specific findings associated with
open innovation, knowledge acquisition and knowledge sharing:

1. In the open innovation paradigm, specialized organizations that outsource innovation and
focus on exploitation can be more competitive than ambidextrous organizations.
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2. Innovation life cycle should be understood and managed as an inter-organizational process
instead of as an intra-organizational one.

3. The effectiveness of an acquisitive strategy depends partly on the firm’s capability to nur-
ture informal social ties with the network of organizations bearing innovations, such as
research labs.

4. Implementation of an outsourcing strategy of innovation depends on the embeddedness of
the firm in its business environment.

5. Organizations should have an embedding strategy to access information on innovation.

Amponsah and Adams (2017); Shi and Zhang (2018); Kang and Hwang (2019) studies confirmed
the strong relationship with knowledge, ambidextrous innovation and open innovation. Ampon-
sah (2017) concluded that classification of “open innovation requires a balancing act of knowledge
exploration and exploitation (ambidexterity) for commercialisation of the firm” (p. 1750027-18).
This was one (1) of the few studies that made the connection between systemization and open
innovation at all levels of the organization including the individual level and group level (teams).
Shi and Zhang (2018) observed the need for “open innovation networks” and the development
of strong relationships with “knowledge transfer” being a top priority (p.592). Peris-Ortiz et al
(2018) study confirmed the connection of open innovation to radical and incremental innova-
tion in knowledge-based companies. These findings are quite relevant to the PBI because open
innovation has become one (1) of the strategic mechanisms to support competitive edge.

Gassmann et al., (2012) observed that network building comprises measures to establish personal
networks between senior and middle managers of exploration units (teams) and operational
business based on social platforms. Direct exchange and communication are regarded crucial for
the formation of personal linkages. The personal contacts are used to identify and interact with
innovation champions throughout the company. This network discussion ties in with the STT
theory utilized for this research as well the open innovation, dynamic capabilities and knowledge
management discussions. The synergy in these areas must be captured and nurtured during
mergers and acquisitions in the PBI.

4.7 Ambidextrous (Explorative and Exploitative) Innovation

The final clusters of 15 articles within the 66 articles for the bibliography database were related to
ambidextrous innovation also known as exploitative innovation and explorative innovation. These
articles were accessed and reviewed together because of the inter-connectedness of the subject
areas associated with innovation. One observation which was a common theme was the need for
effective team leaders to foster both exploitation and exploration, and switch flexibly between
them (Rosing et al., 2011). Hoang and Rothaermel, 2010; Soosay and Hyland, 2008; Wang and
Rafiq, 2014; Andriopoulos and Lewis, 2009; Wang et al., 2014; Martini et al., 2013; Gilsing
and Nooteboom, 2006; Dunlap et al, 2016; examined exploratory innovation and exploitative
innovation from the following perspective: (a) meeting the emerging market and customer needs;
(b) carrying out new designs; and (c) developing new markets or opening new distribution
channels relying on new knowledge. By doing these activities organizations can accomplish the
following: (a) broaden the breadth of knowledge; (b) produce a series of product and process
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innovations; and (c) improve the flexibility and diversity of the organization. It therefore becomes
critical for leaders and managers to understand how to position teams to be exploitative and
explorative simultaneously in the PBI.

On the topic of ambidextrous innovation, (Yi et al. 2019; Martini et al., 2013; O’Reilly and
Tushman, 2008; Lee et al., 2019; Vorraber et al., 2019; Dunlap et al.,2016; Jansen et al., 2012),
postulated that ambidextrous innovation requires both “opening and closing” capabilities to
remain competitive. In addition, Zacher et al. (2016) verified that team leaders needed to engage
in both “opening and closing” or ambidextrous behaviors to produce high levels of innovation.
However, risk tolerance plays a role in the effectiveness of team leaders. The research found
that risk-taking managers tended towards exploratory (radical) innovation and risk-intolerant
managers tended towards exploitative (incremental) innovation. This knowledge should help
leaders to position the risk tolerant managers and teams in the radical innovation environment
or explorative innovation space not in the incremental innovation space.

5 Analysis

Two (2) areas closely connected came to the surface during the quest for answering the research
question and it was the deep connection between knowledge acquisition and open innovation.
These two elements are closely associated with the Teece’s framework and the conceptual fra-
mework being featured in this research paper. However, knowledge acquisition was not specifically
called out in the Teece framework. This deep and profound connection was not evident at the
outset of the research but in looking more in depth at the research being explored this connection
surfaced in the literature. Gedvilaitė (2015) and Fores (2016) among other studies observed the
close-knit connection to knowledge acquisition and innovation, Fores (2016) used the word “sym-
biosis” which gives the connotation that both knowledge acquisition (internal and external) and
radical innovation feeds and thrives directly off of each other (p.835). In addition, Gedvilaitė
(2015) saw that “knowledge acquisition is important to apply, store, share and preserve vital
knowledge resources” (p.25) and view “knowledge acquisition as partnerships, recruitments or
organic growth, company acquisitions and internal learning” (p.45). Therefore, the conclusion
one can draw from this analysis is that knowledge acquisition has been identified as a source of
competitive edge.

This observation should not be lost on organizations, managers and leaders in the global PBI.
The management and care of knowledge that is acquired should be on the top agenda of any
CEO and manager of teams in the PBI. The ability to harness this source of power in any
organization by hiring a Chief Information Officer to oversee knowledge acquisition aspects of
the organizations being merged or acquired. Prioritization of this often-overlooked area should
be given and be added to the overall vision and strategy of organizations in the PBI.

Several articles featured in this systematic literature review transcended major key areas being
explored in this study, for example several articles researched featured knowledge management,
dynamic capability and ambidexterity in combination. Thereby reinforcing the deep connectivity
of the conceptual framework to this area of research. This lends credibility to the research method
and search criteria employed for this study. The following studies: (Jansen et al., 2005; Jansen
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et al., 2008; Bierly, et al., 2009; Jansen et al., 2009; Faffery, 2011; Jansen et al., 2012; Norman
and Verganti, 2014; Fores, 2016; Kang and Hwang, 2019a; Kang and Kim, 2019b); encompassed
several of the keywords, constructs and key ideas as can be noted in their abstracts. This
connection was on a multi-dimensional level such as looking at radical innovation, open innovation
in combination with knowledge management and/or dynamic capabilities. These studies were
comprehensive in nature and helped to determine that there is opportunity for future studies
associated with ambidextrous innovation teams in the PBI. The gap in the literature was quite
evident that teams and the dynamics of teams operating and functioning in the global PBI is
lacking. Furthermore, this gap needs to be addressed to create new knowledge and support
knowledge acquisitions during mergers and acquisitions. These areas having been identified in
this study serves as precursors for future research.

6 Findings and managerial implications

The moderating effects of dynamic capabilities on teams in the PBI are centered on rapid team
alignment with the triplex of sensing, seizing and managing threats [reconfiguring] (Teece, 2007).
Table 2 captures the research findings. Figure 4 is the updated conceptual model post research
analysis of Figure 1.

Table 2. Research finding showing relationships of innovation to knowledge management and
moderating effects

Innovation type Knowledge management type Moderating effect

Radical innovation Knowledge transfer
Knowledge share
Knowledge creation

Positive

Incremental Innovation Learning Positive

Open Innovation Knowledge acquisition Positive on radical innovation

Knowledge management is the most impactful element of dynamic capabilities in the PBI followed
closely by intellectual property protection. By seizing new knowledge, sensing tacit knowledge,
reconfiguring explicit knowledge and implicit knowledge, teams constantly seek the advantage
through radical innovation. This is accomplished by teams through transferring, sharing and
creating knowledge which determines the success of teams. Knowledge sharing strengthens exis-
ting professional knowledge, enhances internal work coordination and consistency in employees’
behavior, and effectively integrates diverse team knowledge and experience (Yi et al., 2019). This
huge responsibility is borne by technologists or specialists, but their role is not emphasized in the
literature. The literature is extant on how teams are affected by governance, a dynamic capabi-
lity element. Open innovation, another critical dynamic capability element, enables knowledge
acquisition from external sources, knowledge sharing and know-how (internal sources) into a
symbiotic relationship (Fores, 2016). Open Innovation has a positive effect on radical innovation
(Cheng et al., 2016). Learning orientation which is refining existing knowledge and processes has
a stronger effect on incremental innovation than on radical innovation (Sheng, 2016).
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Zacher et al. (2016) along with other researchers have proposed that ambidextrous organizations
are more successful because of their greater capacity to innovate. The research has shown that
organizations with high levels of both exploration and exploitation activities have higher sales
growth rates and organizational performance than organizations with low levels in either or both
activities. Senior leaders must give teams the autonomy to make decisions from a technical pers-
pective even if this means failure (Alexander, 2014). Due to the nature of the technology, teams
must be allowed to explore and exploit simultaneously in the innovation space for organizations
in the PBI to outperform their rivals. This requires managers to be sensitive to balancing team
activities of radical innovation and incremental innovation.

Knowledge sharing and knowledge transfer must be managed in a systematic way to retain
authenticity of information. Tacit knowledge by its very nature will need to be transferred on a
larger scale to help with new knowledge creation. Based on the findings, open innovation, must
be promoted during mergers and acquisitions and should be a value enhancing activity. On the
other hand, investments in learning orientation for teams should be given priority during and
after acquisitions and mergers. The value of knowledge acquisition must be explored, quantified
and become a core central element of innovation particularly in the open innovation spaces after
mergers and acquisitions have taken place. The global PBI environment is ripe with knowledge
intensive teams and managers need to recognize and capitalize on this to be successful and remain
competitive.

The PBI outranks all other industries in terms of mergers and acquisitions as previously stated by
the United States of America Government Accountability Office. Therefore, this research paper
is bringing to the forefront the salient message that innovation at all levels (radical, incremental,
open) must be addressed in terms of knowledge management. The need for pharmaceutical
and biotechnology entities to remain competitive should motivate leaders within the industry to
support knowledge acquisition not only in words but also by actions such as providing resources
for data protection. Consequently, this research should serve as impetus to garner knowledge
in its various forms (sharing, transferring, acquiring) and treating it is as tangible assets during
mergers and acquisitions.

The case history of Pfizer and Novartis mentioned earlier in this research paper plays into the
management implications. The acquisitions and mergers entail the merger of teams across an
established entity and a newer organization. It is therefore of great value to ensure that both
entities on either side of the paradigm shift maximize the opportunities for growth within and
outside of the teams involved in these transactions. This can be done by ensuring the dynamic
capabilities of open innovation, knowledge management, and most critically knowledge acqui-
sition, are given the greatest priority. Gillespie, et al (2019) concurred with this deduction by
stating both open innovation and knowledge management must be viewed as “strategic capability
alignment” (p. 70) towards a sustainable business model in support of radical innovation and
incremental innovation (ambidextrous innovation).
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Fig. 4. Model of dynamic “knowledge management” capabilities, radical and incremenatl (am-
bidextrous) innovation and teams conceptualized post research analysis.

7 Limitations and future research

The limitations of the study are intrinsic to a systematic literature review, as this research
approach does not uncover causality. Hence a longitudinal study of teams in the PBI would
support a deeper understanding of dynamic capabilities and its moderating effects on radical
innovation and incremental innovation. The mediating effects of dynamic capabilities on teams
in the PBI were not explored for this research. There exist opportunities for future research
in this area. The depth and magnitude of dynamic capabilities’ effects on teams in the global
PBI were not measured, this is an opportunity for future research. The unique skills and traits
of team members in the ambidextrous innovation team environment of the PBI is also another
topic for future research. In addition, the research was conducted through the theoretical lens of
STT. Future studies could utilize other theoretical frameworks to understand impact to teams
in the ambidextrous innovation arena.

8 Conclusions

The wide-ranging review, analysis, and synthesis of the moderating effects of dynamic capabilities
on radical innovation and incremental innovation in the PBI represents an important contribution
to teams in this area of research. Success in the PBI is measured in terms of market share. The
team or entity which gets to market fastest with the most cutting-edge technology is positioned
to gain the most financially and have a competitive edge due to intellectual property protection.
New knowledge acquired from this study has resulted in the conceptual work done by Teece
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(2007) needing to be expanded and updated to incorporate knowledge acquisition as a dynamic
capability moderator. Hence further research needs to be conducted to fully comprehend the
extent of impact knowledge acquisition has on radical innovation and incremental innovation in
the context of teams in the PBI.
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Appendix A

Table A.1. Cluster of radical innovation articles

Author Year of
publication

Type of research Scopus
citations

Code

1 Slayton and
Spinardi

2016 Case study 24 A

2 Cheng et al. 2016 Survey; empirical study 17 A
3 Carlo et al. 2012 Survey; longitudinal study 77 A
4 Fores and

Camison
2016 Questionnaires; mixed studies

method
102 A2

5 Zhou and Li 2012 Survey; Cross sectional – high
technology companies

308 A30

6 Norman and
Verganti

2014 Conceptual framework paper 186 A2

7 Lassen et al. 2006 5 case studies 43 A
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8 Kelley et al. 2011 Interviews across 12 different
organizations. Good
longitudinal study

41 A

Table A.2. Cluster of incremental innovation articles

Author Year of
publication

Type of research Scopus
citations

Code

1 Doran and Ryan 2014 Survey. Longitudinal data 7 B
2 Beck et al. 2016 Survey. Longitudinal data;

Swiss firms
21 B

3 Sheng and Chien 2016 Questionnaires; 1000 firms;
Empirical study

31 B

4 Chen et al. 2014 Research framework; new
constructs

30 B

5 Fores and
Camison

2016 Questionnaires; mixed studies
method

102 B2; A2;

6 Norman and
Verganti

2014 Conceptual framework paper 186 B2; A2

7 Mei et al. 2013 Conference paper 4 B

Table A.3. Cluster of teams articles

Author Year of
publication

Type of research Scopus
citations

Code

1 Nissen et al. 2014 Two (2) case studies 57 C
2 Heavey and

Simsek
2014 Surveys, CEOs firms in the

USA
47 C

3 Patanakul et al. 2012 Theoretical conceptual
frameworks. Technology
companies in NE USA

38 C

4 Alexander and
van Knippenberg

2014 Theoretical framework, large
mature firms

65 C

Table A.4. Cluster of dynamic capabilities articles

Author Year of
publication

Type of research Scopus
citations

Code

1 Cetindamar et
al.

2009 Theoretical framework 115 D2

2 Hung et al. 2010 Survey data high tech 81 D1
3 Gao and Tian 2014 Survey; Manufacturing

companies
8 D
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Author Year of
publication

Type of research Scopus
citations

Code

4 Arfin and
Frmanzah

2015 Conceptual framework;
Survey across firms

2 D

5 Hasegan et al. 2018 Case study manufacturing
plant

0 D

6 Tseng and
Pei-Shan

2014 Questionnaire and statistical
analysis

74 D1

7 Shin et al. 2016 Empirical study of Korean
biotechnology firms

16 D

8 Wang and Hsu 2018 Theoretical conceptual
framework. Asia Pacific
region biologics firms

1 D

9 Teece 2007 Conceptual Framework 3537 D350
10 O’Reilly and

Tushman
2008 Conceptual paper 187 D2

11 Dangelico 2017 Structural modeling 189
Italian manufacturing firms

88 D1

12 Shan 2018 Conceptual modeling 2 D
13 Lessard et al. 2016 Multinational enterprises

analysis using dynamic
capabilities model

19 D

14 Prescott 2016 case-study global
information/media analytics
company using RBV and
dynamic capability framework

2 D

15 Ambrosini 2009 Conceptual paper 306 D30

Table A.5. Cluster of open innovation articles

Author Year of
publication

Type of research Scopus
citations

Code

1 Cheng et al. 2016 Survey; empirical study 17 E
2 Ferrary 2011 Longitudinal study high tech

companies USA
54 E

3 Ardito et al. 2018 Longitudinal study of Italian
firms

5 E

4 Peris-Ortiz et al. 2018 Comparative analysis 29
companies in Spain, France
and Portugal

4 E

5 Shi and Zhang 2018 Longitudinal study 3 E
6 Kang and Hwang 2019 Innovation survey Korean

companies
0 E

7 Bianchi et al. 2016 R & D units 841 Spanish
manufacturing firms

34 E
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8 Amponsah and
Adams

2017 Global companies with
patents including PBI

1 E

Table A.6. Cluster of knowledge management articles

Author Year of
publication

Type of research Scopus
citations

Code

1 Garcia- Sanchez
et al.

2017 Theoretical paper 0 F

2 Grundstein 2013 Conceptual and theoretical
paper

2 F

3 Basnayaka &
Jayakody

2018 Survey 100 teams 0 F

4 Yin et al. 2019 Conceptual paper 0 F
5 Schneckenberg et

al. 2019
2015 Case study of global industrial

corporation
19 F

6 Nielsen 2006 Literature review 103 F2
7 Campos and

Sanchez
2003 Conceptual paper 0 F

8 Donate and
Sanchez de Pablo

2015 Empirical data from
technological firms

152 F2

9 Hannachi 2016 French biotechnology firms Not available

Table A.7. Cluster of exploratory and exploitative innovation articles

Author Year of
publication

Type of research Scopus
citations

Code

1 Hoang and
Rothaermel

2010 412 R&D projects in PBI;
longitudinal study

224 G2

2 Soosay and
Hyland

2008 Case study; Australian firm 43 G

3 Wang and Rafiq 2014 Data from150 UK and 242
Chinese high-tech firms;
conceptual framework

105 G1

4 Andriopoulos
and Lewis

2009 Case study five ambidextrous
firms

751 G7

5 Wang et al. 2014 US manufacturing firms 135 G1
6 Martini et al. 2013 Theoretical framework 49 G
7 Gilsing and

Nooteboom
2006 Case study pharmaceutical

biotechnology; theoretical
framework

188 G1

8 Dunlap et al. 2016 Business unit level of
emerging firms in Brazil

5 G
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Table A.8. Cluster of ambidextrous innovation articles

Author Year of
publication

Type of research Scopus
citations

Code

1 Yi et al. 2019 306 senior or intermediate
leaders in high technology
companies in China

Not available

2 Martini et al. 2013 Theoretical framework 49 H
3 O’Reilly and

Tushman
2008 Theoretical conceptual 778 H70

4 Lee et al. 2019 Biopharmaceutical patent
data – negative binomial
regression

2 H

5 Vorraber et al. 2019 Case study 1 H
6 Dunlap et al. 2016 Business level units in Brazil 5 H
7 Jansen et al. 2012 285 organizational units

across 88 autonomous
branches

125 H2
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