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Abgract. Small to medium sized enterprises (SMES) tend to have the lowest take up
of paents as a means of securing financid benefits for an organisation’s codified
knowledge [1]. This characteristic has led me to undertake research into knowledge
management with the focus on such organisations. More specificaly, | am currently
concerned with developing an underdanding of how modes of innovaion might
offer new indght to theories currently centred in the aea of knowledge
management. This paper is a vehicle for expressng my findings related to the
interplay between modeds of innovation and knowledge management in the literature
to date and will provide some of the underpinnings for the rest of my PhD study.

1. Introduction

The papx is dructured in the following way — firgly, | will define wha |
undergand by innovation and knowledge, drawing from sdected current thinking on these
processs. | will then go on to introduce a handful of innovation and modeds of knowledge
management. The penultimate section will identify commondities between the two
categories of modds and surface potentia synergy between them. The paper will close with
asummary of future research plans.

The following definitions of innovation and knowledge will lay the foundations for
examining the modds of innovation and knowledge management. Miller and Morris
describe innovetion as  “the process of trandorming an  invention into  something
commercidly useful and vauable’ [2]. Rogers has dso described this as “an idea, practice
or object that is perceived as new” [3]. Harkema and Browaeys [4] acknowledge the work
of Noneka and Takeuchi [5], defining innovation as “sructurd and mentd knowledge
proceses’. Knowledge has been condgdered to encompass a “fluid mix of framed
experience, vaues, contextud informaion and indght” [6], ‘what a knower knows [7] and
even putting information and people€' s competence to work together [8].

2. Models of Innovation

It is redivdy easy to identify an acknowledgement within writers in the fidd of
innovation of the importance of knowledge [2, 3, 4], but to wha extent this literature
overlgps with knowledge management modes and writing is less cdealy ddineated.
Treditiondly, the gpproach to moddling the innovation process has been linear [9]. This is
underpinned by the conception that pure science progreses in a draght line to applied
stience through to its devdopment in an indudrid setting. The reason tha the linear
goproach has hdd sway is rdaed to the expectation that investment in research and
devdlopment will provide organisstions with a competitive advantage [10]. However

1



39 European Knowledge Management Summer School 7-12 Sept, 2003 San Shadtian, Spain

Yildizoglu [10] recognises that invesment caries a srong underlying risk of uncertainty.
Critics of the liner approach argue that it is essentidly reductionidt, thereby faling to
recognise what is occurring in the wider environment and seeing knowledge move in this
same linear way. From reading of the current literature, two aspects have arisen in response
to this traditiond approach. Firdly, criticiam of this gpproach, hes led other writers to try to
devdop dternative models [9, 11]. Secondly, there has been an atempt to deveop the
traditional modd, itsdf, through the use of feedback loops.

2.1 Fourth Generation Innovation Model

Developing new modeds reated to undersanding the innovetion process, Miller and Morris
[2] ae concerned with companies looking afresh a the process of innovation. They
describe what they term, third generation research and development as incorporating the
use of feedback mechanisms. Their conception of a fourth generation modd acknowledges
an goprecidion of knowledge as part of the process of cregting new products and processes.
They, as with many writers in the fidd of knowledge management, acknowledge the debt
that the fidd owes Polanyi [12]. They condder tha wha is explicit is the informationd
agpect of knowledge, wheress that part of knowledge that is concerned with experience is
akin to tacit knowledge [2].

They see a corrdation between the tecit / codified split and the process of
innovation. As ther work is concerned with developing the capacity of an organisation to
innovate, they say that “Success a creating new dominant desgns depends to a sgnificant
degree on discovering new tacit knowledge, and then trandforming it into an explicit form
90 that an innovation team can discuss it, refine it and apply it in their work” [2].

Von Hippe [13] dludes to the idea that the higher the degree of expertise required
to create new products corrdates with the levd of expertise laent & a particular
organisation’s gte. The term he uses to describe this is “dicky information”. In this way it
is evident that the innovaion process is concerned with devdlopment of a product and
successve evauation and refinement by usersin the creation of the product.

2.2 Complex Adaptive System” Model

From Harkema and Browaeys [4] definition of innovetion, they assert tha there are two
characteridtics that determine whether a process is innovative. They dae that these are —
the ability to produce new ideas and from this, the ahility to transform these nto something
they describe as ‘successful’. They conceive that the definition of innovation is linked with
the idea of invention and might actudly be interchangesble with it. Within an higoricad
context this has been cdosdy associaed with industrid manufacturing. However, as the
industrid  revolution has been superceded with, what has been termed the ‘knowledge
revolution’; there has been a smilar shift in understanding of how this impacts on a
traditiond definition of innovaion. With this change they argue innovation is now “a
process wherein knowledge is absorbed, assmilated, shared and used with the am to create
new knowledge’ [4]. In this they see an explicit linkage with the work of Noneka and
Takeuchi [5]. They recognise that this shift in emphass will affect how innovation modes
ae devdoped. They think that traditiond modds of innovation are grounded in treditiond
economic theory. By teking in to account the complexity of knowledge they perceive the
idea of innovation or, as they perceive it, knowledge cregtion, to be itsalf acomplex system.

2.3“ Churn” Model
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A different approach is suggested by Rogers and Bozeman [9] that they term
‘chun’ to emphesse that during the innovaion process knowledge is used and
trandformed a various Sages. They suggest that liner modds suffer from unredidic
assumptions in part due to ther sequentid gpproach to innovetion. As part of ther modd
they identify the need for a new definition of knowledge Usng ther modd, Rogers and
Bozeman ae dtempting to show how knowledge fits in to the overdl process of
innovation. They highlight the conception that knowledge is trandformed during the various
dages of innovation which they describe as a “use and trandformation theory” [9]. In some
respects this may smply be afurther iteration of the view posted by Morris and Millar [2].

2.4 Summary

All the gpproaches to modelling theories of innovation gppear to recognise a centra aspect
that innovation involves an activity that yidds economic vaue a an economic cost. Those
write's who ae interested in  understanding the innovation process understand the
underlying economic importance to organisations of devdoping a succesful modd of the
innovation process that might be utilised in practice.

3. Knowledge Management M odels

There is a lengthy tradition in the dudy of European philosophy, dretching back to
Pato and Socrates that attempts to examine what condtitutes knowledge, its characterigtics
and boundaries. In the present climate, organistions agppear equdly concerned  with
underganding aspects of knowledge and their rdevance to enhancing the work of a
paticular organisgtion. Literature in the field of knowledge management has proliferated in
recent years as organisations atempt to address the shift from a production based economy
to “the practice of hanessng and exploiting intdlectud capitd to gan competitive
advantage’ [14]. Nowhere is the need to manage knowledge more evident than in the
research and development process of organisations, where, a key component of a successtul
organisation is the ability to deveop new products. Traditiondly patent grants have been
used as a measure of organisationd success or economic hedth. Amongst writers of
innovaion the economic vaue of research and development has been acknowledged as has
been mentioned, supra [10]. However, there gopears to be no corodllay among writers in
knowledge management.

3.1 Knowledge Spiral Model

Nonaka and Takeuchi [5] teke their work from the gsart point of trying to separate
out tacit and codified knowledge They ae specificdly concened with ‘knowledge
converson’, which might be consdered as having a rdevance to theories about knowledge
in relaion to innovation. Their work gems in large part from the forerunner in the fidd of
knowledge management, Michad Polanyi [12]. He was concerned with examining aspects
of tacit knowledge and how it affected the work of scientigs. Tsoukas [15] attempts to
formulate a conception of both Polanyi and Nonska and Takeuchi’s work, perceiving the
diginguishing feeture of Polanyi’s work that he attempts to show a common dructure thet
underlies dl types of knowledge. In rdation to tacit knowledge, he observes that three
dements need to exid for tacit knowledge [15]. He sees didinctions between Polanyi and
Nonaka and Takeuchi because he thinks that the laiter percelves tecit knowledge and
amply knowledge that has not yet been aticulated. Essentidly Tsoukas does not develop
his own mode but rether supports Polanyi’s view that it is not possble to make explicit that
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which is tacit. Both Polanyi [12] and Nonaka and Takeuchi [5] are implicitly referenced in
Johngtone's [16] work, where knowledge is sad to be a ‘sate of mind’ tha involves three
things identified as ‘the conceptud dimendon, epigemic dimenson and informationd
dimengon'. It is dated that the fird two dimendons are within the individud, the last, most
closdly associated with the idea that knowledge can be managed as it refers to the cortent
of knowledge that can be consdered to be accurate or factudly correct.

3.2 Cycle Model

Blumentritt and Johngton's work [17] is an dtempt to draw together key thinking in the
aea of knowledge management to endble a didinction to be drawn between information
and knowledge, and provide a framework encgpsulaing the various drands of thinking
about knowledge into an overarching structure.

They believe that there are three drands to the gpproach the literature has teken in
rlaion to knowledge management. The one that concerns this paper is how knowledge
itsdf is managed. They bdieve that the literature has been concerned with capitaisng on
knowledge cregtion, acquidtion and flow. Ther work emanates from the perspective tha
little atention has been given to the characterisics of knowledge itsdlf, or what makes it
gecid and therefore have an economic vaue. They acknowledge the legacy of
philosophica  thinking in epistemology, which they say identifies three digtinct types of
knowledge — “of things and objects how to do things and of Statements or propostions’
[17]. They go on to identify various other writers who have datempted to categorise
knowledge — Lundvdl, Cdllins Millar, Blackler and Heck. From these caegorisations,
they have developed ther own framework to categorise knowledge. Within this framework
there is an increasing levd of difficulty associated with transforming knowledge in to
information. They devdop their framework further by chadlenging the contention that
information systems may be used interchangesbly with knowledge management systems.
Ingead, they podt that knowledge can only exig within the mind of the individud. By
cregting a dear didinction between knowledge and information they atempt to develop a
mode which shows the links between knowledge and information.

One of the modds thet they have developed bears grest Smilarity to Nonaka and
Takeuchi’s Knowledge Spird [5], showing it within the context of the trandformation of
knowledge into information and back through the cycde to knowledge. Blumentritt and
Johnston's [17] cyde is intended to encble identification by users to identify where suitable
mechanisms can be introduced to manage information and knowledge.

3.3 Summary

The gpproaches to knowledge management rey heavily on the initid work of Polanyi and
Nonaka and Takeuchi. A centrad feature of knowledge management theory is to digtinguish
between codified and tecit knowledge and formulate a modd to show how they transform
from tacit to codified and vice varsa Unlike innovation theorists, writers concerned with
underganding knowledge management do not exhibit the same underganding of the
economic importance to organisations of developing a successul modd that might be
utilised in prectice.

4. Links

Looking a some current modes reding to innovaion and knowledge manegement it is
possible to see that there are links between writers in both fields.
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Writers in innovation have traditiondly devdoped a liner modd to atempt to
understand what takes place during the process of innovation. The essentid characterigtic of
the linear modd is the view that innovation proceeds dong a draight line. Current literature
in innovation now seems to recognise the inadequacies of the linear approach. Instead,
paticulaly in the work of Rogers and Bozeman [9], innovation theory is seen as cydicd in
the use, trandformation and re-use of knowledge. Akin to the knowledge spird of Nonaka
and Takeuchi [5], Millar and Morris emphasse a 4" generation gpproach to innovation
which itsdf advocates a knowledge creation spird. Ther description of knowledge is that it
“is crested and used only by individuds and communities of people, and has no tangible
expresson beyond what people bring to it” [4. Harkema and Browaeys [4] support to the
idea tha innovation modds need to develop to ded with the complexity of understanding
knowledge in the innovation process a view aso espoused by Rogers and Bozeman [9] in
their ‘churn’ modd.

Writers in knowledge management have favoured a more linear agpproach aso,
seeing knowledge in terms of reducing it to its informationd attributes, eg. database
cregtion, knowledge banks. The exception to this can be seen in the work of Nongka and
Takeuchi [5]. They have deveoped a trandormaiond underdanding to knowledge
management cregting a theory of a ‘knowledge spird’. Noneka and Takeuchi’s theory is
closer to the current innovation theorists views of knowledge in the innovation process.

Ancther aspect of the innovation process is to successvely refine a product or
svice to enhance an organisation’'s economic wedth. Writers in innovation refer to
successve iterations of cregting something new that is dso economicdly viable It is for
that reason that Yildizoglu [10] highlights the tendon between financid invesment in
organisational research and devdopment and the inherent risk associated with this type of
finendd investment. Bath refers to “hanessng and exploiting intelectud capitd to gan
competitive advantage’ [14]. However, actudly messuring the investment in managing
knowledge baanced with its return is not 0 eesly identified. Pat of the difficulty with
models of knowledge management is the differing conceptions of what conditutes
knowledge. The lack of a more unified view of what conditutes knowledge leads to
confuson about what measurements might be used to assess the economic worth of
managing knowledge.

By identifying dmilaities and diginctions between writers in innovaion ad
knowledge management theory, the latter theories gopear to exhibit characterigics which
would suggest they are ill in ther infancy in terms of undersanding the management of
knowledge.

5. Possible Futur e Resear ch Directions

Having conddered some modds of innovation and knowledge management, there are some
commondities that do exist. However there are further questions that arise from examining
the links and digtinctions thet do exig.

Quedtions that might be posed are to what extent the modes of innovation mirror
those of knowledge management in trying to undersand the cyclicd nature of transforming
information in to knowledge and vice versa Does Noneka & Takeuchi’'s work implicitly
acknowledge the ‘churn’ modd and what differentistes them? Is this an example of co
evolving tacit and codified knowledge? Does this offer a way of agpproaching knowledge
Mmanagement?

What significance do these theories have for SMES, as most of the current research
in knowledge management gppears to focus on large organisations? Do SMEs display
unique characteridics, particulaly given the economic condderaions of innovetion and the
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potentia lack of knowledge management research focused in the area? Have modds of
innovation addressed this explicitly? Is there research specificaly rdated to SMEs from the
innovation literature that might offer indght to theories of knowledge management?

As the current literature has used patent output as a measure of the innovativeness
of SMEs, it could be asked whether this is this the right method of messurement? Would a
clearer picture emerge from developing quantifidble meesures regarding innovation and its
interrelaions with knowledge management?

Having offered definitions of innovation and knowledge management, consdered
some current modds in both spheres and identified links existing between these two aress,
anumber of potential avenues for further research have been highlighted.
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