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Entrepreneurship and Knowledge Management:
Knowledge Requirements, Utility,
Creation, and Competency

Denzil PILLAY and Brian BARNARD”

Wits Business School, University of the Witwatersrand, South Africa

The study examines knowledge management in the context of entrepreneurship: in
particular, how entrepreneurs utilize and create knowledge, and build on knowledge
as a core competency. Scientific research (SR) as knowledge type, and its relevance
to the entrepreneur, are also investigated. With regards to knowledge creation,
entrepreneurs excel at speed, originality and relevance, creativity, and business
acumen. They have well-developed knowledge bases, and synthesize a lot of
knowledge. Entrepreneurs both push and pull knowledge. The entrepreneur may
source and acquire knowledge to advance and close the knowledge gaps of an
identified opportunity, or may peruse knowledge in search of opportunity. The study
elaborates on the relationship between knowledge and innovation, as well as the
relationship between knowledge, creativity, and innovation. Entrepreneurs
extensively consume scientific research, particularly to expand their knowledge
bases. Similar to knowledge, entrepreneurs both push and pull scientific research.
The extent by which they pull scientific research is determined by the extent that their
opportunities require it. Entrepreneurs may also look to find application for scientific
research as output. In this regard, the quality - measured as relevance - of the
scientific research is important. Although presently and practically in shambles,
collaboration between entrepreneurs and universities, can unlock further
opportunities and value in this regard. Collaboration is much dependent on healthy
relationship that permits bidirectional input and feedback.

Keywords: Entrepreneurship, innovation, knowledge, knowledge base, knowledge
management, science, academic entrepreneurship

JEL Classification: O30, L26

1. Introduction

Alavi and Leidner (2001) state that knowledge is a core element of a firm’s strategic management. It
is seen to be entrenched and embedded in the organization, as it is found in its culture, routines, systems,
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policies and the individual employee. The value of knowledge is extracted by utilizing strategies like
benchmarking, technology transfer and employee development etc. Individuals and organizations combine
tacit and explicit knowledge to create new knowledge and expertise. This resource, if used appropriately, can
be a differentiator, lead to rapid response, innovation, and deliver a superior competitive advantage to a firm.

Building on the fact that knowledge can constitute a core competency and strategic asset, a number of
things point to the increasing importance of knowledge with regards to entrepreneurship : Knowledge elements
can be recombined to form new inventions (Powers and McDougall, 2005). Science and technology
increasingly overlap and jointly contribute to innovation (Ahuja and Katila, 2004). It is now progressively
common for companies to partner with universities for R&D collaboration. The increasing predominance of
science and scientific research in entrepreneurship, is illustrated by academic entrepreneurship and its success.
Academic research is increasingly transferred to the marketplace (Grimaldi et al., 2011), and universities that
commercialize their research increasingly contribute to economic development (Laukkanen, 2003). High-tech
industries are collaborating with university research more and more to fuel the creation of new companies,
products and processes (Powers and McDougall, 2005). Goethner et al. (2012) note that academics who turn
to entrepreneurship, create commercial products, start companies and sell research knowledge and inventions
to the market. In order to generate highly advanced and innovative technologies, people with expert knowledge
and talent as a key human capital resource are required. It is believed that start-ups associated with academic
entrepreneurs would perform better than others.

Entreprencurs create new knowledge as part of innovation and venturing. Also, entrepreneurs
extensively build on their knowledge base. Still, little is known how entrepreneurs specifically employ, apply,
and practice knowledge management, particularly as knowledge creation and knowledge reuse. When
distinguishing between relatively “cheap” knowledge creation (creative problem solving exercises, like
brainstorming; action research) and relatively “expensive” knowledge creation (basic research, applied
research, R&D), it is possible to allude to the quality or depth of knowledge creation. Also, it can be argued
that knowledge creation and the depth of knowledge creation differentiate entrepreneurs, and also help to
differentiate opportunity entrepreneurship from necessity entrepreneurship. Clearly, knowledge and
knowledge creation can be a core competency for the entrepreneur, particularly “tech-entrepreneurs”.

The study investigates how entrepreneurs perceive and use knowledge and knowledge creation as a
core competency and differentiating factor. It examines how entrepreneurs identify and assess or grade
knowledge gaps, particularly knowledge gaps that is believed to hold opportunity. It considers how
entrepreneurs perceive and use academic research as knowledge type — their perceptions regarding its
usefulness and utility.

The study addresses the following research question: how do entrepreneurs perceive and use
knowledge and knowledge creation as a core competency?

e What do entrepreneurs perceive as the requirements for knowledge to be a core competency? What
do entrepreneurs perceive as knowledge and knowledge creation requirements for entrepreneurship and
innovation?

e How do entrepreneurs perceive academic research as knowledge type and knowledge source? How
do entrepreneurs incorporate and use academic research as knowledge type and knowledge source?

The study reflects on how entrepreneurs perceive and use knowledge and knowledge creation as core
competency and strategic resource. It contributes to the literature on knowledge, knowledge management,
opportunity, opportunity recognition and entrepreneurship.

No attempt is really made to segment and constrain according to industry type. The impact of industry
is not taken to be relevant. The study focuses on experienced entrepreneurs. It is believed that experienced
entrepreneurs have developed mature perceptions regarding knowledge in the context of opportunity and
entrepreneurship.

2. Literature Review

2.1 Knowledge Management

Alavi and Leidner (2001) declare knowledge as a key resource in business. The purpose of a
Knowledge Management system (KMS) in an organisation is to support the creation, transfer, and the
application of knowledge. It is distinguished that knowledge is the core element of a firm’s strategic
management. Knowledge is seen to be entrenched and embedded in the organization, as it is found in its
culture, routines, systems, policies and the individual employee. This resource, if used appropriately, can be a
competitive differentiator and deliver an advantage to a firm. Knowledge resources are socially complex, hard
to replicate and can lead to a sustainable competitive advantage in the business. This is achieved through
exploiting the value of knowledge within the organisation, by focusing on employing strategies like
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benchmarking, knowledge audits, best practice transfer and employee development. Knowledge can lead to
rapid response and innovation. Therefore the incorporation and objective of a knowledge management system,
should perform the following: 1) make knowledge available and display its application to every individual
within the organizations; 2) Create a knowledge culture; share and transfer knowledge between each other; 3)
Build knowledge infrastructure, technical and other; facilitate and encourage collaboration. The Knowledge
management (KM) framework generally entails the following: creation, storage/ retrieval, transfer, and
application.

2.1.1 The Nature of Knowledge

Alavi and Leidner (2001) note that a number of authors simply define a common, simplistic definition
of knowledge, by separately distinguishing between knowledge, data and information. A general view of
knowledge is that there are various slight permutations of data that is raw numbers and facts, information is
processed data, and knowledge is vetted information. Information is also classified as raw data that has not yet
been processed. It is further established that knowledge determines what is information (informative), and how
data is sourced. Knowledge is considered to be well defined, articulated, verbalized and structured information,
which needs to be cognitively processed to form meaning.

Alavi and Leidner (2001) define various perspectives of knowledge as: a state of mind, an object, a
process, a condition of having access to information, or a capability. Knowledge is described as a state of
knowing, and is achieved through experience or learning. The viewpoint on knowledge as a mind-set, places
emphasis on individuals developing their personal knowledge, to help solve organizational problems. Further
to this, knowledge can be stored and manipulated (i.e., object). Another view of knowledge is that it is a process
of knowing and acting at the same time. The aspect of having knowledge at your disposal, allows you to be
prepared and learn from past experience. This capability prepares the individual to interpret information, and
influences learning and decision making.

Blackler (1995) argues that the traditional views of knowledge were depicted as: intangible plans,
concept of social structure, importance of situated skills, pragmatic knowledge, sociologists of science, deep-
rooted assumptions about the advantaged status of obvious abstract knowledge and studying knowledge
creation as a cultural process, and by de-emphasizing predictable differences between people and technology.
The meaning of knowing is further defined as mediated, situated, provisional, pragmatic and contested.

Lam (2000) delineates tacit knowledge as a knowledge type. It has an impact or place in knowledge,
and requires cognitive processing. This includes the tacit nature of human knowledge, and the combination of
self and shared learnings or experiences. This tacit human knowledge is a large part of things such as skills,
know how, routines, and techniques which are difficult to simplify, and hard to explain or communicate in
some kind of code.

2.1.2 Types of Knowledge

Alavi and Leidner (2001) point out the difference between tacit and explicit knowledge. Tacit
knowledge is defined as performed in action (actual doing), experience, and being a part of it (involvement).
The explicit sphere of knowledge is defined as how knowledge can be communicated so that it is easily defined,
articulated, codified, and symbolically communicated or expressed through a common language to others. Lam
(2000) lists three distinct differences between explicit and tacit knowledge. Explicit knowledge can be
expressed through code, such as a language, compiled through systematic thinking, gained through formal
study, and kept in different forms. Tacit knowledge, on the other hand, is instinctive and difficult to express
and articulate, gained by practical experience and actually doing the work, and subjective.

Alavi and Leidner (2001) note that knowledge can be classified as individual versus collective
knowledge. Individual knowledge is created by and stored within the individual. Whereas social knowledge
on the contrary, is created by the collective actions of a group. This explains the need to collect and store large
files of explicit knowledge, which has a higher value, and requires IT for example, to capture and manage the
knowledge. Simply, the explicit-tacit and individual-collective dimensions of knowledge lead to four classes
of knowledge, such as: embrained, embodied, encoded and embedded.

Alavi and Leidner (2001) argue that there are other types of knowledge classes, such as: declarative
(know-about or knowledge by acquaintance), procedural (know-how), causal (know-why) and conditional
(know-when, and relational know-with). Knowledge is also classified by customer information, products,
processes, competitors, best practices, know-how and heuristic rules, patterns, software code, business
processes, and models; architectures, technology, and business frameworks; and project experiences —
proposals and work plans, etc.

Blackler (1995) notes there are a minimum of five types of knowledge that can be identified in
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research: 1) embrained, 2) embodied, 3) encultured, 4) embedded, and 5) encoded. Embrained knowledge is
mentally dependent on the brain to process, by its conceptual talents and cognitive aptitudes (knowledge that
or knowledge about). Embodied knowledge refers to performing or doing, and relates to a part of explicit
knowledge (knowledge how, and knowledge of acquaintance). Encultured knowledge builds on a common
understanding. Embedded knowledge is located in an organized process, formal procedures, systems, etc.
Encoded knowledge refers to information that gives meaning to symbols and signs.

Blackler (1995) developed categories of knowledge found in organizations, and simply differentiated:
1) expert-dependent organizations, which depend heavily on embodied knowledge; 2) knowledge-routinized
organizations, which depend heavily on embedded knowledge; 3) symbolic-analyst dependent organizations,
which depend heavily on embrained knowledge; and 4) communication-intensive organizations, which depend
heavily on encultured knowledge.

Markus (2001, p. 62) defines other knowledge types: “general knowledge (including, for example,
explicit scientific knowledge) and specific knowledge (including knowledge of the local context), technical or
contextual knowledge, declarative knowledge (knowledge about facts) and procedural knowledge (knowledge
about how things are done), rationale knowledge (knowledge about why things were done, as in the design of
software products) and analytic knowledge (the conclusions reached by applying declarative and procedural
knowledge to a particular fact domain).”

De Jong and Ferguson-Hessler (1996, p. 105) note the qualities of knowledge as: “level (deep or
surface) of knowledge, generality of knowledge, level of automization of knowledge, modality of knowledge,
and structure of knowledge”. “Knowledge is attributed a wide variety of properties and qualities, for example:
generic (general) knowledge, domain specific knowledge, concrete and abstract knowledge, formal and
informal knowledge, declarative and proceduralized knowledge, conceptual and procedural knowledge,
elaborated and compiled knowledge, unstructured and structured knowledge, tacit or inert knowledge, strategic
knowledge, knowledge acquisition knowledge, situated knowledge, and meta-knowledge.”

Esteves et al. (2003) note project knowledge types as: business knowledge, technical knowledge,
product knowledge, company-specific knowledge, and project management knowledge.

Faulkner (1994) categorises knowledge types related to innovation as: 1) the natural world, 2) design
practice, 3) experimental R and D, 4) the final product, and 5) knowledge connected to knowledge.

2.1.3 Knowledge Creation

Both Lam (2000), and Alavi and Leidner (2001) note that new knowledge creation requires blending
explicit and tacit knowledge. Organizational knowledge requires the combination of tacit and explicit
knowledge to expand, build, change and create new knowledge. They note that four different types of
knowledge creation have been identified: socialization, combination, externalisation, and internalization. The
conversion processes of the above knowledge types, demonstrate knowledge flows from tacit to new tacit
(socialization), explicit to new explicit knowledge (combination), tacit to new explicit (externalisation) and
new explicit to tacit (internalization).

Alavi and Leidner (2001) note the environment of knowledge, and the conditions that enable new
knowledge creation. An organization’s knowledge creating space (KCS) is pertinent to new knowledge
creation. There are four types of KCS that matches to the four modes of knowledge creation: 1) Originating
KCS is whereby individuals meet at a common location and specific time, communicate through face to face
interactions, and share knowledge or experience; 2) Interacting KCS allows individuals to share knowledge
through a mechanism of conversation and collaboration; 3) Cyber KCS refers to a virtual space of interaction,
such as online platforms, whereby individuals collaborate to share explicit knowledge; 4) exercising KCS
requires participation and on job training, so that continuous individual learning is achieved.

Alavi and Leidner (2001) state that individual memory is built up over time, and accounts for
experiences, observations and one’s actions. Collective or organizational memory is defined as how an
organization uses knowledge from historical events and experiences, and develop on it to benefit the
organization’s activities going forward. The memory of the organization is not stored in an individual, but
rather in mechanisms such as the culture of the business, transformations (production processes and work
procedures), structure (formal organizational roles), ecology (physical work setting) and information archives
(both internal and external to the organization) (Walsh and Ungson, 1991).

Lam (2000) argues that the knowledge structures in organizations are primarily based on societal
influence. The leading roles of this nature of knowledge, is the human and cultural aspect, which is found in
the fabric of organizations, educational areas, workforce types in the market, and professions.

Markus (2001) notes that knowledge includes both knowledge creation and knowledge reuse, and
stresses the place of knowledge reuse. New knowledge created as part of the design, research, or development
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of a new product, is seen as having a higher priority, difficult, and time consuming. The reuse of knowledge is
brought about by sharing experiences, and troubleshooting technical challenges. This reuse of knowledge is
viewed as simpler, as the process is as follows: 1) capture or record; 2) format as required; 3) route or grant
access to its users; 4) reuse knowledge.

Alavi and Leidner (2001) note that a vital procedure of knowledge management, is the transfer of
knowledge, so that it can be stored in an environment where it can be easily accessed and worked with. The
problem arises with the location and storage of knowledge processes, as they are normally flawed (Huber,
1991). Gupta and Govindarajan (2000) devised a framework for knowledge transfer, which comprises of a
process of five facets:

Mativational
Disposition of Receiver

Motivational

I Transmission Channels
Disposition of Source

Parceived Valus Ahsorptive Capacity

Figure 1. A framework for knowledge transfer (Gupta and Govindarajan, 2000)

Step 1 — Perceived value: refers to the perceived worth of the knowledge, also given its source.

Step 2 - Motivational disposition of the source: is the eagerness or willingness to share knowledge.

Step 3 — Transmission channels: are mediums used to facilitate this knowledge transfer, to achieve optimum
results, both informal and formal (i.e. meetings, conversation, emails, seminars, etc.).

Step 4 - Motivational disposition of the receiver: is the eagerness or willingness to share and acquire knowledge
from the source.

Step 5 — Absorptive Capacity: is ability to receive the knowledge and store it. This is the most difficult, as it
depends of the receiver’s mental processing of the knowledge.

Alavi and Leidner (2001) argue that having original knowledge is vital, but knowing where that
knowledge is stored, i.e. most meta-data, is just as important. Three core elements facilitate the merger of
knowledge: 1) directives, 2) organizational routines, and 3) self-contained task teams. Directives are
knowledge that is derived from specialists, who simplify knowledge, so that non-specialists can easily
understand the knowledge, and apply it quickly. It includes: rules, processes, regulation, procedures and
instructions, etc. The next mechanism of integrated knowledge is organizational routines, such as: evacuation
drills, aircraft in maintenance checks, etc. The third mechanism - self-contained task teams - are required when
an organization needs specialists, to come together to brain storm, troubleshoot, and derive best solutions for
complex and unpredictable tasks.

Castellanos et al. (2004) note that students derive some of their many intangible skills from educational
institutions, one of them being knowledge based on intellectual capital. The research-development-transfer
capital (R&D&T capital) is dependent on the creation of scientific and technical knowledge, and the exchange
of knowledge between social environments, i.e. businesses, intuitions, and other public agents. They list a few
lead indicators of intellectual capital: 1) Scientific and technical knowledge, more so the knowledge that can
be used and built on by university researchers; 2) Specific skills and knowledge with regards to its method,
focus on application, and transfer; 3) Knowledge and acceptance of the need for applied and basic research,
i.e. a need for knowledge pertaining to the generation of knowledge through interaction between firms,
companies and institutions; 4) The knowledge required to solve problems for an organization, a society, and
institutions, which requires different expert groups to come together.

2.2 Scientific Knowledge

Heilprin (1995) defines science as a description of existence. Scientific procedures provide an
understanding of perception or logic, processes of mental categories, classifications, groupings and traits, or
single characteristics. According to Ahuja and Katila (2004), the definition and purpose of science, is the
validation of facts, and is built around numerical rules or laws, so that it links facts to each other. The ultimate
purpose of science is to develop new knowledge, and find solutions to core problems, which also aids in
developing scientific laws and theories that describe, explain, and delineate the intricacies of nature (Lee et al.,
2016). According to Hong (1999), technological knowledge its more than hardware or artifacts. Keller (2008)
sees technology as a system of knowledge, that has application. Technology is knowledge with real-life
application.

Suenaga (2016) notes the objective of science is to provide clarity of natural phenomenon and
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technology. Ahuja and Katila (2004) argue that technology is used to develop knowledge into artifacts, so that
we can extract benefit from it, unlike science, which uses knowledge to build on, enrich and to understand.
Adams (1997) points out that scientific findings are largely aimed at nature and its surroundings, yet
technology mainly aims at the physical world, and its organizational requirements. Academic research
produces improved meaning to models, analysis to theories, and helps to understand trends and predict future
patterns. This provides a platform to gain analytical traction, as it reduces variables and help simplify studies.
Business research and development, on the other end, uses it to create and produce purposeful artifacts. These
creations are unique, complex and require many processes to ensure it is not easily imitated, which can be
described as analytically intractable (Pavitt, 1998).

The distinctions between science and technology are predominately focused in their individual fields
(Suenaga, 2016). Pavitt (1998) notes that basic research builds on primarily basic research in science, and
scientific research cite other scientific papers more than patents. Technology research works the other way
around: technology research predominately builds on patents, and patents are cited more.

Rosenberg and Nelson (1994) note that the requirements for scientific knowledge, and the knowledge
for new parts for commercial use, are totally opposite. When the market requires new parts, there is seldom a
need to employ scientific knowledge. The technological market demand can be better met by technological
knowledge than scientific knowledge (Lee et al., 2016). Suenaga (2016) argues that the requirements for
analysis of scientific knowledge are less stringent, due to the fact that is codified. Conversely, technological
knowledge is implicit, and requires doing, skill, and experience to employ. Furthermore, the economic worth
of technology differs from that of science, as they are valued differently (Suenaga, 2016).

Cao (2015) points out the differences of science and technology against their ontological,
epistemological, and methodological premises. From the ontological perspective, science is described as
artifacts in nature, and relates to findings in theory, while technology implies designing and creating technology
inventions as human made artifacts. With regards to epistemology, both science and technology are created by
man and classified into different realms. Scientific knowledge is theoretical and declarative (to know what and
know why). Technological knowledge is of a practical nature, which can be described as procedure driven,
independent, procedural, autonomous, and descriptive (to do what and the know how). The methodology of
science starts with hypotheses, and the results of the research will verify the stance taken, by proving or
disproving the hypotheses. Technology methodology primarily focuses on practical experience, which mixes
aspects of design, building, creating, and innovation; with products being tried and tested until they work
correctly.

The economic attribute of science and technology is considered to be more like a private good, than a
public good (Ahuja and Katila, 2004; Brooks, 1994; Pavitt, 1998; Rip, 1992; Rosenberg and Nelson, 1994).

2.2.1 The Contribution of Science to Innovation

Ahuja and Katila (2004) note that an overlap of science and technology leads to the development of
innovation. Knowledge elements can be recombined to form new inventions. At some point this runs dry, and
focus again turns to science, to revive the process. Technology introduces innovation, and science adds an extra
dimension to innovation, which allows for various combinations and re-combinations. The introduction of
science to innovation further introduces a deeper understanding of cause and effect relationships, which helps
the inventor create extreme innovation.

Pannell (1999) delineates the inter-relationship between basic and applied research as follows: 1) basic
research generates basic knowledge; 2) applied research generates applied knowledge; 3) basic knowledge
affects the production of applied knowledge via applied research; 4) applied knowledge affects the production
of basic knowledge via basic research; 5) basic research generates applied knowledge; 6) applied research
generates basic knowledge; 7) foreign knowledge contributes to local knowledge; 8) knowledge dissipates or
becomes obsolete; 9) knowledge contributes to social welfare. Brooks (1994) notes the contributions of science
to technology: 1) science as a direct source of new technological ideas; 2) science as a source of engineering
design tools and techniques; 3) instrumentation, laboratory techniques, and analytical methods; 4) the
development of human skills; 5) technology assessment; and 6) science as a source of development strategy.
On the other hand, the contributions of technology to science are: 1) technology as a source of new scientific
challenges; and 2) instrumentation and measurement techniques.

Lee et al. (2016) note that the clear distinctions between industries, markets and knowledge, such as
science and technology, are slowly becoming distorted. It is essential to understand the combined role of
science and technology, and the influential outcome it has on innovation. It is commonly known as the
convergence of science and technology. Science has a huge impact on innovation, as it aids in the development
of inventions, by providing solutions to identified problems, and speeds up the innovation process.
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Lee et al. (2016) argue that, by converging science and technology as two distinct knowledge sources,
new ways of thinking can be derived and explored. This convergence will be particularly valuable during the
establishment of an invention. The convergence of knowledge from different sources inspires the inventor.
Science aids technology to arrive at solutions, by using fundamental theories to establish effective methods.
Engineers and scientists working together and complementing each other, create synergies.

Beukel et al. (2014) depict the deployment of knowledge sources to solve problems. The learning that
takes place in organizations, builds on explorative and exploitative search methods. Search and problem
solving may use methods of different cognitive direction. Forward looking search is explorative, and focuses
on the choice and impact of actions. Backward looking search is exploitative, and employs existing knowledge.

2.2.2  Scientific Method

Scientific knowledge is the generation of models and theories that are testable, revisable, explanatory,
conjectural, generative, and used to explain the world, events, processes, or properties (Windschitl et al., 2008).
Most of science can only be indirectly validated, thus the need for models and theories (Lee, 1989).

The application of the scientific method (SM) may encounter numerous practical issues, such as: 1)
Inability to control observations due to data scarcity; 2) Making controlled deductions; 3) Allowing for
replicability, and 4) Allowing for generalizability (Lee, 1989). SM does not truly recognize the contribution of
inductive reasoning to theory development (Haig, 1995). SM as paradigm does not necessarily guarantee good
results: though it may come across as a cut-and-dry process, the quality of its application, determines the
quality of the results (Windschitl et al., 2008).

Modelling, grounded theory and statistical analysis form viable alternatives or complements of SM.
Modelling constitutes the evaluation of an idea against real life observations (Windschitl et al., 2008).
Grounded theory comprises bottom up, rather than top down, theory construction from data and evidence
(Haig, 1995). Statistical analysis builds on correlation, rather than causation, and data are analysed for trends
and patterns (Anderson, 2008).

Furlong and Oancea (2005) note that the OECD Frascati Manual (Guidelines for Collecting and
Reporting Data on Research and Experimental Development) defines applied research as: “original
investigation undertaken in order to acquire new knowledge, directed towards a specific practical aim or
objective”. The other objectives of applied research put forward, are to establish potential usages of basic
research, or to find new procedures, or to drive an objective to yield a specific and pre-set outcome. Although
not accurate, a common distinction is made between research that is academically driven, and research that is
practitioner driven, or practice-based research. Other common distinctions include “pure”, “applied” and
“strategic” research. They accordingly distinguish between academic-led theoretical pursuits (e.g. historical
research), applied and practice based research, and research informed practise. It may be extremely difficult to
assess the real worth and impact of a piece of research. Rather, emphasis should be placed on the potential
worth it will create. A research project can be assessed in terms of its (potential) influence, contribution and
growth or developmental potential.

2.3 Academic Entrepreneurship

Grimaldi et al. (2011) argue that it is a difficult task to divide the skills required to be a successful
scientist, and the skills required to be a successful entrepreneur. Powers and McDougall (2005) note that the
success of high-technology industries demonstrates that the creation of new companies, products, and
processes builds on university research collaboration. They state that universities have received considerable
investment from industries, which has increased from US$630 million in 1985, to US$1.896 billion in 1998.
It is very small in relation to state funding, but it is seen that industry-sponsored R&D is growing rapidly, to
support for R&D at universities. Grimaldi et al. (2011) note that trends display a great increase in technology
driven economic development initiatives, which is primarily aimed at boosting technological entrepreneurship
in universities, through patenting, licensing, start-up creation, and university-industry partnerships. “Academic
entrepreneurship” is the term used, as the aim of academic scientists is to capitalize on their innovations, by
taking it to market. There has been an escalation in the global recognition of public and private university
research as a medium of knowledge commercialization. Increasingly, policy makers are looking to universities
for economic benefits from enhanced entrepreneurship through knowledge and research commercialization.

Grimaldi et al. (2011) point out that due to the ever escalating academic patents, and licensing of the
results, the majority of universities now have technology transfer offices. Transferring academic research to
the marketplace can be done through a number of instruments, such as university patents, generation of
academic spin-offs, collaborative research, contract research, and consulting and networking with
practitioners. Furthermore, it includes lecturing, co-publishing with industry, and sharing personal learning
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experiences, e.g. exchange programmes and joint supervision. Informal technology transfer occurs
occasionally, and usually is concluded by an agreement, which renders the technology transfer office (TTO)
irrelevant in most cases.

Haeussler and Colyvas (2011) note that the objective of technology transfer (TT) is to further enable
innovation, to escalate knowledge flows to companies, and to increase IP and academic involvement in
commerce.

Haeussler and Colyvas (2011) state that TT represents how scientific findings pass from one entity to
another, for greater growth and enhancement for capitalization. Basically, the game has changed, with greater
focus on the value of research (ensuring research is of value), and with increased collaboration, to speed things
up and make it more effective. The traditional ways of moving academic research into industry science has
changed. Government policy - incentives and initiatives - play a bigger role, and the system is far more
interwoven.

Bozeman et al. (2013) note that, even though industry research differs significantly from academic
research, the majority of industrial research borrows from academic research created at universities.

Laukkanen (2003) point out that previously it was the norm to make preconceived assumptions, like:
1) universities are led by “pure” academic standards, and 2) only have two purposes: high level research, and
transmission of knowledge. This, in addition, should transpire amicably, and be free of interest from industry
or business. There are some countries which do not allow any connection with or control of the research process
of universities. Today, it is quite different, as innovation and economic growth are influenced by universities,
and universities can help to turn around regions in trouble. A new segment of labour, classified as academe, is
growing rapidly. It is viewed as a major source of new technologies and business ventures, and is also regarded
in some cases as a regional development engine.

Klofsten and Jones-Evans (2000) state that the knowledge derived from academic intuitions are not
seen as stand-alone knowledge. The European government at all levels view higher education as a major player
in the economy. It is seen to drive income and employment, to contribute to cultural life, and to promote
economic development. Many countries bear testament to this: universities are seen to be increasingly playing
a major role in cities, and attracting public and businesses to services grounded in university activities.
Therefore, in brief, they boost jobs, and the improvement of jobs, in the local sector, and constitute a major
source of future employment opportunities, particularly in the high technology and knowledge based sectors.

Powers and McDougall (2005) point to immense uptake in the use of university research for
commercial benefit. In 2000, 347 new commercial products entered the market, which were attributed to
licensed technologies from 88 universities. The amount of new licenses and options improved from 3914 in
1999, to 4362 in the year 2000. Start-up companies contributed to 454 out of 626 licenses, and it shows a major
drive of entrepreneurial activity to commercialize academic research.

2.3.1 The Relationship between Academics and Entrepreneurship

Goethner et al. (2012) argue that academic research contributes significantly to new products,
processes, and even whole (new) industries. Scientists who turn to entrepreneurship, create commercial
products, start companies and sell research knowledge and inventions to the market.

Powers and McDougall (2005) note that, in order to generate highly advanced and innovative
technologies, it requires people with expert knowledge and talent, as a key human capital resource. A wealth
of this primary resource can be found amongst university faculties. It has been acknowledged that an important
relationship exists between the repute of university scientists and company performance.

Klofsten and Jones-Evans (2000) identify 8 categories of academic entrepreneurship, which are: 1)
Large scale science projects; 2) Contracted research; 3) Consulting; 4) Patenting or licensing; 5) Spin off firms;
6) External teaching; 7) Sales; 8) Testing. The categories are differentiated by their extent of external
interaction with industry. Consulting and contract research are found to be the most preferred of all the
categories of technology transfer.

Powers and McDougall (2005) note that there are numerous reasons as to why industries are inclined
to spend money on R&D at universities. For example, drug companies may not possess the equipment to
perform research for trials; or, a company has created a prototype, but requires it to be validated through a
legal route. In addition, a co-operative partnership with academic scientists helps companies delineate and
implement their strategic paths. Lastly, in new industries, like biotechnology, companies depend heavily on
elementary scientific research from universities. Research shows that good university-industry relationships
and links, realize a number of benefits, for example, faculty consulting to industry, faculty involvement in new
firms, and faculty and university equity participation in start-up firms. This participation in industry-sponsored
R&D projects, establishes an entrepreneurial ethos in an university.
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Haeussler and Colyvas (2011) point out that in many countries, there is a link between publication
productivity and academic entrepreneurship. The higher the number of publications by scientists, the greater
the possibility of commercialization of findings. At the same time, it draws the attention of leading scientists.
The difference between nano-science patentors and non-patentors shows that scientists who get their work
patented and published, are more efficient, judging by publication rates. It further postulates a close
relationship between publication and commercial activity: organizations and researchers working together,
instead of apart.

Toole and Czarnitzki (2007) state that academic work proposes that specialist scientists, such as
discovery and especially star scientists, possess specialized knowledge, network contacts, or reputations of
value. Therefore, the belief is that start-ups associated with academic entrepreneurs should perform better than
others. Bozeman et al. (2013) argue that in all areas of scientific and technical research, collaborative research
has now become the standard, according to extensive results. Collaboration is described as when humans come
together and contribute their human capital for the purpose of knowledge generation. It is now progressively
common for companies to partner with universities for R&D collaboration. The objectives of companies when
collaborating with universities, are to create research synergies, stay abreast of advances in technological
developments, and to optimise R&D costs. Collaboration with universities helps companies to grow their
knowledge base, and to enhance their production processes.

2.3.2 Technology Transfer

Haeussler and Colyvas (2011) note that different forms of technology transfer (TT), such as consulting,
patenting and founding, require qualitatively unique forms of partnerships with industry, and unique levels of
commitments. In addition to consulting on a contractual basis, scientists may be approached to consult on a
long term basis, or to take on an advisory board membership role, for example. A majority of scientists are
involved on a project basis. Scientists are attracted to consulting, as it gives them insight into practice,
stimulates fundamental research, and surfaces student career opportunities.

Powers and McDougall (2005) state that the conventional process of universities to create and
commercialize technology, was through licensing of the intellectual property (IP) to an established company,
who would improve and develop it into a marketable item. The fee structure for IP would normally be an up-
front payment, with follow-up payments or royalties from the sale of each unit. Universities are now
increasingly taking on riskier avenues of technology transfer, such as partnering with start-ups or licensing
inexperienced companies. The different options taken by universities, show their pursuit of commercialization,
to gain improved revenue streams, greater optimization and direction of university-firm benefit, and greater
public respect and validity. In certain cases, they attempt to replicate the success of technology firms, like
Xerox and Polaroid, to attain economic growth, by taking advantage of university born inventions.

2.4  Conclusion

Knowledge evidently is a strategic resource that can lead to competitive advantage. The creation,
storage, transfer and application of knowledge are crucial aspects to consider. Knowledge and science
increasingly play prominent roles in innovation and entrepreneurship.

Still, little is known as to how entrepreneurs perceive, approach, and utilize knowledge, and build and
convert knowledge into opportunity. This study sets out to further examine the relationship between knowledge
and opportunity, and consequently addresses the following research question: How do entrepreneurs perceive
and use knowledge and knowledge creation as a core competency?

e What do entrepreneurs perceive as the requirements for knowledge to be a core competency? What
do entrepreneurs perceive as knowledge and knowledge creation requirements for entrepreneurship and
innovation?

e How do entrepreneurs perceive academic research as knowledge type and knowledge source? How
do entrepreneurs incorporate and use academic research as knowledge type and knowledge source?

3. Methodology

In order to study the relationship between knowledge and opportunity, knowledge as core competency,
and academic research as knowledge source, semi-structured interviews were carried out with experienced
entrepreneurs, and purposive sampling was used. 10 experienced entrepreneurs were interviewed, all with at
least 1 successful business, and at least 3 years entrepreneurship and innovation experience. Sampling was not
constrained according to industry, as the impact of industry on the study was deemed negligible. Participants
were identified through professional and business networks. Interviews on average lasted 1 hour. Interviews
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were recorded, transcribed, coded, and further analyzed.
4. Results

4.1 What do entrepreneurs perceive as the requirements for knowledge to be a core
competency? What do entrepreneurs perceive as knowledge and knowledge creation requirements for
entrepreneurship and innovation?

4.1.1 Nature of Knowledge

The dimensions of the entrepreneur’s knowledge entail: 1) knowledge structures, 2) reliability and
accuracy, 3) uniqueness, 4) utility, 5) speed, and 6) depth.

The entrepreneur is interested in the accuracy, reliability, worth, potential and application of
knowledge. Models and frameworks are constructed to interpret and make sense of the world. Knowledge
structures formed are generally very pragmatic, to ensure it can be easily applied, utilized and built upon. The
entrepreneur considers the accuracy and reliability, and the newness or uniqueness — the entropy - of knowledge
sources. Knowledge informs, creates awareness, and changes preferences and routines, patterns and culture.
Knowledge unlocks new benefits. Knowledge is used to make a product more sophisticated. Competitors will
naturally have less sophisticated products. Presently, knowledge is created much faster.

Different levels of knowledge exist. New knowledge creation (NKC) may require very focused, and
very deep or sophisticated knowledge. NKC builds on existing knowledge already accumulated. NKC may
entail and extend into areas of knowledge not yet fully explored or exploited. It may also pertain to progress —
where the entrepreneur is, and where he wishes to be or go. Depth of knowledge may also be industry-specific
- some industries may (already) have a lot of accumulated embedded knowledge, and may have high standards,
etc. that relate to knowledge.

4.1.2 Evolution of Knowledge in the Context of Entrepreneurship

The basic process of entrepreneurship, also in terms of knowledge in the context of entrepreneurship,
has not changed much. What may have changed, is that knowledge transitions faster and is more readily
available. The types of knowledge sources are generally the same, and have not really changed. Information
flow has changed. The world is more connected. Projects and work are completed faster. Technology and
technology use are more sophisticated. Life, lifestyles, interaction, and production have all changed. Therefore,
knowledge itself, and what constitute as knowledge, have changed. Product knowledge frequently changes
along the dimensions of knowledge regarding: 1) quality, 2) cost, and 3) extension (new features).

The general knowledge base, due to science, etc., has expanded. This affords greater understanding,
and a lot more opportunities and ideas. Correspondingly, the accuracy of the entrepreneur has also improved
— the entrepreneur’s ability to predict what will (not) work has improved. Information and knowledge are now
readily available, and far more widely accessible, but also less verifiable. Knowledge is becoming a
commodity, that is acquired (in base form), and integrated and synthesized into higher levels.

4.1.3 Future Context of Knowledge

Knowledge creation and knowledge sources are also shaped by the future, the imminent future, and
the prevailing vision of the future. The whole environment, lifestyle(s), (conducting) business, and (thus)
entrepreneurship are changing, and with it, knowledge, knowledge sources, and how knowledge is sourced
and accessed. The nature of opportunities, and how it is realized, are changing.

Online sources are very prominent. World class knowledge and information are available online from
universities, from global sources. Al (artificial intelligence) is assisting and speeding up innovation. Machines
and robots are increasing in prominence, and will further change the landscape. Automation and optimization
will continue, particularly of the routine — what can be described as routine. People are and will generally be
pushed to higher levels of innovation and creativity. It implies significant realignment, restructuring, and
paradigm shifts.

4.14 Radical Knowledge

Radical knowledge (RK) as novel and disruptive knowledge, allows the entrepreneur to radically
improve how he is serving his existing market. It may be associated with and related to radical innovation. It
is generally associated with new technology, very specific and focused in application, and highly sophisticated.
It is generally exclusive, and not easy to acquire, learn, or construct. It is in-depth, unique, and practically
verified. It may imply explicit understanding. Really novel knowledge may take time to develop. It is
cultivated, shaped, moulded, formed, and built up. It generally delivers competitive advantage. It is also
composite knowledge that is integrated and synthesized to higher levels — pieced together. It is commonly
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generated, rather than sourced.

RK can be cultivated by 1) integrating diverse knowledge; 2) keeping up to date; 3) taking a basic
idea, and expanding, inflating, and developing it; 4) mere creativity; 5) original and divergent thought; 6)
extensive thought. It comes from comprehending, interpreting, and then integrating knowledge. It may be
brought about, and become feasible, through sudden and unexpected developments and changes. Speed,
capacity, accuracy, and dynamism may be very relevant to RK: The ability to 1) quickly search through vast
amounts of knowledge; 2) quickly solve problems and provide a solution; 3) inflate, develop and add value to
basic or principal ideas. Radical — new, original and divergent — thinking can lead to RK, but requires stepping
out of conventional thinking and boundaries, pushing boundaries, and challenging the status quo. RK may
require a lot of thinking and thought. It also requires a lot of experimentation, trial and error, and learning, and
following through with implementation. Radical knowledge may also be obtained through lived experiences,
specialist training, research or collaboration. Culture and environment equally play a role.

4.1.5 High Value Knowledge

High value knowledge (HVK) enables creative solutions to customer needs. Greater knowledge can
translate into new, innovative, and higher value products. Knowledge reduces uncertainty and risk. By enabling
and unlocking higher quality opportunities, it permits differentiation.

HVK may be difficult in very competitive markets, where competition is not local, but global. Some
are of the opinion that it is getting more difficult to be original. For these reasons, incremental innovation is
then seen to be a lot less riskier.

Table 1. Attributes of high value knowledge.

Implementable. Validated; proven.
Practical; Applicable (high application); contextualized; customized. Valuable.
Original; revolutionary; resembles divergent or new thinking, or a paradigm shift. Exclusive; differentiated.
Sophisticated; specialist; custom; advanced; specific; niche; high IP. Composite; integrated;
synthesized.
Accumulated; compounded. Effort and resource intensive.
Customer based. Diverse knowledge base.
Solves fundamental problems, questions, issues, etc; closes deep and extensive
knowledge gaps.
Table 2. Sources of high value knowledge.
Literature; academic literature. Experience, skill.
A certain highly relevant or radical knowledge Elaborate and comprehensive knowledge and understanding,
premise or foundation, that opens the door for enabling the entrepreneur to discern trends, forecast
further exploration and knowledge development. developments and direction, and recognize opportunities others
can’t.
Diverse knowledge. Networking and collaboration; experts.
Real-life problems. Creative thinking.
Unique, difficult to access knowledge sources.

416 Knowledge Gaps

A knowledge gap (KG) can be identified as realizing a problem, and not possessing the knowledge to
solve it. KGs are the knowledge necessary to make an idea or opportunity succeed - to implement it. A KG can
also be defined as the discrepancy between an idea and its commercial success. Opportunities predominantly
define KGs. Most knowledge gaps have very clear business implication. The opportunity embedded in the
knowledge gap is very clear. In general, knowledge gaps are closely associated with opportunities. The value
of a knowledge gap is then the value of the underlying opportunity. When identifying and recognizing
opportunities, the underlying knowledge gaps are also identified and recognized. The entrepreneur assesses
the (knowledge) gap between where he is and where he wants to go or be.
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Table 3. Identifying knowledge gaps.

The performance and success |Observing and studying perceptions, implementations, etc.
of existing products.

Benchmarking. Waste; inefficiencies.

Market research. Developing comprehensive understanding; modelling; monitoring in greater depth, or in
greater time.

Market and customer Discrepancies between reality, and theory or models.

interaction.

Business, industry, and Inquiry — questioning, interrogating and challenging the premises and assumptions of

related experience. current knowledge bases, or that of a product, market or industry, and noting whether

there are loose ends.

417 Knowledge Creation

The entrepreneur utilizes knowledge in everything he does, creates knowledge over time, and imparts
it in others. Entrepreneurs knowingly or unknowingly use existing knowledge, and improve on it. The
knowledge is consistently built on and shared, and it progresses over time.

Aspects of knowledge creation include: 1) entry conditions, 2) base knowledge, 3) detail, 4)
experience, 5) business context, 6) value, 7) starting point, 8) competitive advantage, 9) competency, and 10)
collaboration.

Table 4. Knowledge creation: Entry conditions and barriers, base knowledge, level of detail, experience and expertise,
and business context.

Entry conditions and barriers

The entreprencur needs a basic level of competitiveness, technology and skill. This constitutes and implies a basic level
of knowledge.

A certain level of knowledge is required to: 1) recognize issues, problems, and opportunities, 2) use, interpret and
synthesize knowledge, 3) create knowledge.

Businesses require diverse and high levels of knowledge and skill.

Base knowledge

The entrepreneur must build an adequate body of knowledge that he builds on and draws from, that is accurate, relevant,
up to date, reliable, authentic and unique.

The entrepreneur needs a certain level of knowledge simply to be and remain relevant.

The entrepreneur must overcome the minimum knowledge barrier. He has to acquire and build up knowledge, until it is
sufficiently exclusive and original.

To obtain a knowledge base or foothold, the entrepreneur may either build on extensive personal, direct experience (tacit
knowledge) in a subject, or source it through an “open” source. An university may be approached to outsource research
on a subject to, or perhaps to very quickly gather explicit knowledge on a subject.

Level of detail

The distinction is made between business knowledge and technical knowledge.

It is sufficient for the entreprencur to study basic functioning and operation, and build business concepts around this.
The entrepreneur does not have to go too much into detail, like technical detail.

Only the level, degree or amount of knowledge required to build a business case, concept, and model is required.

Experience and expertise

A lot of knowledge, ideas and opportunities come through experience and expertise.
Expertise generally transitions along the steps of: 1) developing a holistic industry understanding; 2) focusing on specific
areas; 3) creating in-depth knowledge on a product or solution that the entrepreneur wants to take to the market.

Business context

There are basic fundamentals and principles of business the entrepreneur must get right.
New knowledge cultivated must substantiate and support the business concept, and have business sense.
New knowledge is drawn into a business concept, and a business concept is built around new knowledge.

Table 5. Kn