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This paper explores the concepts of Technology Transfer (TT), Knowledge Transfer (KT) and Knowledge Exchange
(KE) as models of external University collaboration in the context of innovation theory. It begins the process of
constructing a taxonomy based upon their key characteristics. I also outline a possible fourth concept Knowledge
Creation (KC) to describe and understand the nature of collaboration in the digital context.
Keywords (3 max): innovation, knowledge exchange, knowledge creation

Initially perceived as exogenous and beyond study, innovation has become a central area of interest for researchers, policy
makers and managers. Godin (2008) explores how the concept of innovation has changed through time. He argues that at
different points in time, and from different perspectives (social, cultural, political, and organisational) the use of the term has
th
gone far beyond the narrow technology and commercially focused meaning that is has centred upon in the 20 century.
However, for my own exploration, it is this narrower utilitarian concept of innovation that provides a starting point.
Specifically, in exploring innovation as the basis for understanding the dynamic nature of economic development and social
change. In this context, the concept and practice of innovation has become a political and corporate mantra. From the micro
perspective of individual companies (large and small) to the imperative to improve public service delivery or secure national
economic well being, innovation is argued to be an essential ingredient of success.
A key assumption in this argument is that innovation, as a process, can be influenced by government and by managers.
Further, that Universities have the potential to play a strategic role in catalyzing and supporting innovation, as part of global,
national and regional innovation systems (Erdquist 2005, Godin 2009). This is the broader context within which the concepts
of Technology Transfer, Knowledge Transfer and Knowledge Exchange can be placed.
Drawing upon literature and my own professional experience, this paper begins to develop taxonomy to explore the
dimensions of meaning and underlying assumptions associated with the three concepts. It also provides a framework for
mapping different tools deployed in facilitating innovation and to interrogate whether the existing concepts adequately reflect
the nature of a collaboration, which is focused upon Knowledge Creation rather than Transfer and Exchange.

Table 1 The Key Dimensions of Technology Transfer, Knowledge Transfer, Knowledge Exchange and Knowledge
Creation.

Disciplines

Partners

Technology
Transfer
Basic and applied
research with
science/technology
bias.
Commercial /
Investors/Corporate

Knowledge
Transfer
Broader range of skills
across a wider range of
disciplines. Emphasis
on problem solving
within the
collaborations.
Commercial and Non
Commercial

Knowledge
Exchange
Inclusive of different
disciplines with
acknowledge of the
value that Arts
Humanities can bring to
the collaboration.
Commercial and non
commercial
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Knowledge
Creation
Inclusive of different
disciplines with the
potential for creative
practice and design to
play the leading role
Commercial and non
commercial
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Innovation
Model

1
Linear model and
subsequent
variations such as
Open Innovation.

3

Linear (although
definitions
acknowledge the 2x
way flows of
information and
knowledge.
Explicit/Tacit4

- Non-linear2 with
emphasis on iterations
and prototyping
solutions.
- Technology and non
technology based.
Explicit and Tacit
(Emphasis on existing
knowledge that is
shared.

- Non-linear with
emphasis on
iterations and
prototyping.
- Technology /non
technology based.
- Co creation.
Explicit and Tacit
(Emphasis on new
knowledge/skills
generated within the
collaboration.
Experts, students,
users, companies,
which provides the
basis for new
knowledge.

Nature of
Knowledge

Explicit

Source of
Knowledge

- Experts
- Reports
- IP
- Technologies
- Labs
- Research papers

Experts (but reflecting a
broader range of
disciplines than
technology transfer).

Mechanisms

- Spin out
- IP advice/Legal
- Licensing
- Contract research
- Collaborative
Research
- Investment funds
- Incubators

- Contract research
- Consultancy
- Collaborative
Research
5
- KTP
- Secondment

Intellectual
Property

Patent

Patent/Non Patent

Generally non-patent but
IP can be generated.

Emphasis on
foreground IP

Observability6

Tangible and
precise. Can be
measured.

- Less tangible and
more amorphous.
- More difficult to
measure although
qualitative measures
can be used.

Less tangible and more
amorphous. Qualitative
measures can be used.

Tangible and
embodied in the form
new products/
services/skills.

Experts, companies,
users, consumers,
partners who provide the
basis for exchange and
problem solving
(catalyzed by the
collaboration).
- Research
- Rapid prototyping
- KTP
- Consultancy
- Secondment
- Sand pits/
- Co-design workshops.
- Social networking

- Fabrication Labs
- Hack labs
- Co-design
- Sand pits
- Workshops
- Social networking
- Crowdsourcing
- KTP
- Secondments

Technology Transfer
“Technology transfer is the process of transferring scientific findings from one organization to another for the purpose of
further development and commercialization. The process typically includes:


Identifying new technologies



Protecting technologies through patents and copyrights



Forming development and commercialization strategies such as marketing and licensing to existing private sector
companies or creating new start-up companies based on the technology7

1 Assumption that knowledge is generated and held by the University/individual and emphasis is on finding ways of commercializing in the
form of new products and services through a staged process of development and deployment.
2 Innovation within a company/organization is catalysed and supported by knowledge from a variety of sources (often driven by the
identification of market opportunity) and develops through an iterative process of feedback loops from within and external to the
organization.
3 Knowledge that can be codified and made explicit as easier to be transferred/shared e.g. writing/IP/programmes/formulae/blueprints.. The
working definition reflects initial reading of Nonaka & von Krogh (2009).
4 Knowledge that is difficult to transfer in formalized and explicit ways (writing/IP/codified forms) but that reflects experience and expertise
gained form-undertaking tasks/roles etc. The working definition reflects initial reading of Nonaka & von Krogh (2009).
5 Knowledge Transfer Partnership, funded by Technology Strategy Board
6 Gopalakrishnan and Santoro, 2004.
7
Source: Association of University Technology Managers, AUTM website, 2013.
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The emergence of Technology Transfer as an explicit concept has been attributed8 to Vannevar Bush’ in his report for
President Roosevelt, Science: The Endless Frontier (1945). The report outlined a vision for US post war economic recovery
and success, based upon government funding in science and technology focused research.

Figure 1 The linear model of Innovation

Source: Industry Canada, 1996‐97 Performance Report.
While many firms in Europe and the US had recognized the strategic importance of science and technology in generating
corporate success (Graham, 2007), Bush’s report acknowledged the linkages between public investment in RD and the
commercialization of technology. This linkage became central to the arguments supporting continued public funding of R&D.
A central assumption underpinning Technology Transfer is a linear model of innovation (Figure 1). A model that reflects a
central assumption that basic research is the primary driving force in the development and commercial exploitation of
technologies in the form of new products and related services. The linear model has at its heart the assumption that
successful innovation originates in scientific breakthrough.
The stages by which basic research generated new products and services, were explicitly articulated by W.R. Maclaurin
(Professor of Economics and President of MIT 1909 to 1920). Godin (2008) argues that Maclaurin, while neglected in the
literature, played a critical role in recognizing that innovation was a dynamic process and in defining the discrete stages to
the linear model (Figure 1). In practice, the policy and related tools of technology transfer evolved from this model over the
succeeding decades.
The OECD (2005) notes that explicit policies for technology transfer and supporting infrastructure have been established in
many economically developed countries. The TT tool kit includes dedicated staffing, IP policy and agreements, incubators
and business support for spin outs, investment funds and licensing frameworks all supported (at least initially) by public
funding.
Knowledge Transfer
“Knowledge Transfer describes how knowledge and ideas move between the knowledge source to the potential users of that
knowledge. The Research Councils encourage Knowledge Transfer by supporting schemes and activities to transfer good
ideas, research results and skills between, for example, universities and other research organisations, business, the third
sector, public sector and/or the wider community.” Research Councils UK, RCUK, 2013.
http://www.rcuk.ac.uk/kei/ktportal/Pages/home.aspx
Over the last decade, a critique of Technology Transfer has emerged in academic literature and practice. Specifically
stressing the inability of Technology Transfer to meet expectations in generating positive economic and commercial returns.
At the level of Universities, it is argued that too much attention has been given to a small number of success stories which
have distorted the evaluation of the effectiveness of the policy and its related tool kits.
That when looked at in a wider context, other forms of Knowledge Transfer (e.g. collaborative research, consultancy, CPD)
have greater economic impact (2-3 times, Hagen, 2008). While questions have been raised on Technology Transfer’s focus
upon science and technology, the critique did not bring into question the underlying positive role that Universities play in the
innovation system.
Knowledge Exchange
“a set of policies and practices which enable the efficient and effective exchange and co-creation of knowledge between
producers and users: a virtuous circle of multiple-track engagement between knowledge producers (typically scientists, but
potentially all academics) and knowledge users (typically policy makers, practitioners, stakeholders, businesses, social
enterprises and other publics) so that the boundaries between the producers and users ultimately become merged.” (Hagen,
2008)
8

IPO, Godin (2009).
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Over the last five years, the term Knowledge Exchange has been increasingly adopted by policy makers, funders and
Universities to describe a third way of University engagement with the innovation agenda. The concept (as reflected in the
definition above) reflects a broader range of methods, disciplines and forms of knowledge, not captured by the domains of
Technology and Knowledge Transfer. As such the concept appears to more accurately reflect a process of innovation which
is non linear and iterative.
Figure 2 Chain linked model of innovation

f: Feedback
i: New Equipment stimulates science and science generates new equipment
c: idea germination
s: Company’s support for long term research.
Source： Centre for Research and Development Strategy based on the chain‐link model of Stephen J. Kline
One such non-linear model of innovation was outlined by Kline (1985, Research, Invention, Innovation and Production:
Models and Reality). He developed the model (Figure 2) based upon his professional experience in the automotive, paper,
power plant and automotive industries. Kline argued that the process of innovation was iterative and uncertain as market
needs created and shaped opportunities for the use of existing technology. Central to the model is the emphasis on design
(not technology) as a driving force the development of new or modified products, specifically through iterations and
prototyping.
Geoffrey Crossick’s in his article, “Knowledge Transfer without Widgets; the Challenge of the Creative Economy” (2006) also
explores a nonlinear process of knowledge creation and dissemination, where new knowledge is generated through the act
of collaboration, often across disciplines. On this basis he sets out a critique of the dominant Technology / Knowledge
Transfer paradigm and a lack of alignment between the transfer-based mechanisms with the nature of innovation across the
creative and digital economy

Conclusion
A recent survey of professionals working in the Knowledge Transfer Offices of 20 UK universities highlighted that while
Knowledge Exchange was identified as being a more accurate description of the two way flow of knowledge that
characterized their projects (95.9%), only a small percentage felt that the concept of Knowledge Exchange was based upon
academic theory (22.7%). Further, 59% of those interviewed considered Knowledge Exchange to be a “buzz word”.
While often used inter-changeably Technology Transfer, Knowledge Transfer and Knowledge Exchange embody
fundamentally different assumptions about the structure of collaborations and the nature of knowledge. In response to the
ambiguity reflected in the Bournemouth survey (Polkinghorne, 2011), the emergent taxonomy provides scaffolding to make
explicit the underlying assumptions behind these concepts. It also provides a framework for exploring policies and tools
focused upon supporting and facilitating successful collaborations.
I have also used the taxonomy to begin to explore the concept of knowledge creation as a discrete and separate category.
The initial definition of knowledge creation below makes explicit this key dimension of collaboration, specifically the dynamic
process by which collaborations can catalyze the creation of new knowledge, in addition to the transfer and exchange of
existing knowledge (often within the context of a single project).
“Knowledge creation describes the dynamic process by which knowledge is created through the act of collaboration itself
(across disciplines and organizational boundaries) explicitly as a driver to product and service innovation and as a means for
problem solving.”
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