Chapter 1: Introduction

The third tactic relates to the study’s intent to develop a more holistic
understanding of marketing’s role in firm technology transfer effort by
combining perspectives in marketing theory with phenomena from the research
setting, and with the researcher’s reflexive position as an industrial marketer. An
objective here was to close the gap between marketing theory and practice by
conceptualising and developing a theoretical role for marketing that is informed

by theory and practice.

1.3 Research Scope

The scope of the study encompasses firm marketing management and firm
technology management in the context of New Zealand industry. It is concerned
with developing a theoretical role for marketing in the total technology transfer
process, with a particular focus on marketing activities and processes that

contribute to firm technology transfer outcomes.

Specifically, the scope of the study encompasses:

1. The technology innovation, development, transfer and diffusion activities and
processes occurring in the context of four Government owned Crown
Research Institutes involved in developing and transferring technology

products and services for market advantage.
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2. The marketing activities and processes associated with firm technology
development and transfer effort in the context of four New Zealand Crown

Research Institutes.

Structure of the Thesis

Where Chapter One introduces the practical and theoretical conundrum facing
industrial marketing in the new economy and introduces the challenge facing
firms seeking to transfer technology, Chapter Two examines the literature that
pertains to technology innovation, development, transfer and diffusion, together
with examination of the literature that underpins marketing’s role in firm
technology transfer effort. In this chapter, two aspects are of particular interest.
The first relates to a focus on concepts from marketing theory that are
associated with the new ‘networked’ economy, in particular ‘technology
transfer’, ‘knowledge’, and ‘relationships’. The second aspect relates to the
intent of the study to accommodate a range of marketing ‘perspectives’ as a way
to more holistically explore and interpret marketing’s role in the technology
transfer process. This inductive approach more fully explained in Chapter Two,
uses a number of theoretical perspectives to develop literature themes and,

concomitantly, assisted with choice of a theoretical perspective to guide analysis.

Chapter Three explains and justifies the methodological approach adopted by

the study, the underpinning theory behind the choice of the interpretive

11



Chapter 1: Introduction

approach, the case study method and the role of thematic and pattern analysis
in the research process. A discussion of each method, incorporating the

strengths and weaknesses associated with each, is also presented.

Chapter Four provides a historical context to the CRI Case, describes each Case
firm, and initiates a contextual review of the activities and practices that relate
to technology innovation, development, and transfer effort. The chapter also

begins the interpretation of marketing’s role in Case technology transfer effort.

The focus of Chapters Five and Six is to present an analysis of the themes and
concepts induced from the empirical data and inferred from theory so that
marketing’s role in technology transfer could be illuminated and conceptualised.
Chapter Five describes and analyses the activities and processes related to
technology development and transfer processes within the context of each Case
firm, whereas Chapter Six analyses and interprets the various roles that
marketing plays in technology transfer across the Case, with special attention
given to comparing across-Case marketing patterns with marketing patterns in

theory and practice.

Where Chapter Five and Chapter Six contain the key findings from the data
analysis, the purpose of Chapter Seven is to summarise and discuss the key
findings and conclusions, and to examine the study’s claim to meeting the

research objectives. The chapter also presents a new conceptual framework for
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marketing’s role in firm technology transfer effort, and concludes with an
exploration of managerial implications, policy implications and suggestions for

further research.

To place the literature review in context, and to demonstrate the study’s intent
to ‘improve the relationship’ between marketing theory and practice, two ‘road
maps’ are presented. The first, Figure 1-1, outlines the research process and the
study’s relationship to themes, concepts, and categories that are occurring in
marketing theory and in marketing practice. The second, Figure 1-2, focuses on
the study’s theory development process by presenting an overview of the
themes and patterns that were identified in the empirical data, in marketing and

technology management theory, and in marketing practice.
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Figure 1-1: Exploring Marketing’s Role in Industrial Firm Technology Transfer: overview of the research process
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Figure 1-2: Exploring Marketing's Role in Technology Transfer: overview of the theory development process
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Chapter 2 - LITERATURE REVIEW

‘If everyone is thinking alike, then somebody isn't thinking” - George S. Patton

Introduction

In a practical sense, the starting point for this thesis sprang from realisation that
answering pointed questions like what -constitutes marketing, what is
marketing’s domain, and who is responsible for marketing continued to prove a
difficult task. This apparent conundrum for marketer’s and for firm marketing
effort goes to the heart of this study. Why does the concept of marketing, and its
practical application in industrial firms, continue to be misunderstood despite
decades of marketing practice and theory development? Why do industrial firms,
intent on extracting revenue from technology transfer effort, continue to report

failure rates that exceed 90 per cent?

Literature Review Strategy

Three key drivers underpin the review strategy. Uppermost was the desire to
review the literature that examined marketing’s theoretical role in a business
environment that reflects widespread use of the internet, technology innovation,
and global competitive pressure. Therefore emphasis was placed on literature
published after 1995 that encapsulated the more contemporary constructs of

‘technology transfer’, ‘relationships’ and ‘knowledge’. In so doing, it was hoped
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that the author’s reflexive position would provide an opportunity to compare
and contrast contemporary marketing theory with contemporary marketing

practice.

The second key driver, itself a reflection of the current business environment,
concerned a desire to examine the literature on technology management — from
idea to adoption - and its relationship to evolving marketing theory and practice.
Given the well documented and increasing importance of technology innovation
and new product development as a source of competitive advantage, it was
reasoned that examination of both literatures gave the best chance to develop

industrial marketing theory.

The third key driver reflected the author’s intent that the review had both a
sound academic basis and added value to marketing managers and practitioners.
It was reasoned that, while academics and practitioners lament the gap between
actual practice and its theoretical cousin, it was generally from the perspective
that theory was somehow ‘out of touch’ with practical reality. However, it is the
author’s assertion that practitioners would do well to examine the ‘marketing
opportunity’ that is theory so as to better inform marketing practice. Thus, it is
hoped that, as a contribution, the thesis is able to close the gap between

marketing theory and marketing practice.
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(i) Scope of the Literature Review

As previously stated, the central concern of the study is the exploration and
conceptualisation of marketing’s role(s) in a business environment where
innovation and technology transfer have become critical for firm prosperity.
While the review focuses on contemporary marketing theory and its inter-
relationship with technology management theory, it is asserted that the ‘role’
marketing plays - or could play —in firm technology transfer is not clear in theory
or in practice. The review thus has a basis in marketing and technology
management theory and practice. In this regard, the review scope presented in
Table 2-1 below utilises constructs from marketing and technology management

theory and practitioner experience as a guide.
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Theoretical Literature Focus Practitioner
Constructs Aspects
Concept of Contemporary Contemporary
Internal Marketing Marketing Theory Marketing Practice
Market and Technology
Management Theory
Internal Market Internal Internal Market €
Marketing Development &
Technology Innovation & New Products, §
Innovation & Technology Competitive é
Development Development; R&D; Advantage; Sales £
NPD; Stage-Gating Management E S‘;__.
Cross-Functionality Relationships, Firm Competence _% §
Teamwork & Development o g
Co-Operation S @
Knowledge as an Firm Technological Technological % g
Asset Knowledge Knowledge for E §
Competitive © =
Advantage ﬁ §
New Economy Globalisation and the | Changed Marketing % ?’_,J
External Internet Environment ;
Market External Market External Marketing & Network & E
the 4Ps Customer ©
Intelligence ©
Technology Transfer Technology Technology =
Commercialisation Marketing
and Diffusion
Customers; Customer & Network Relationship
Value Chains; Relationships Management
Networks
Customer Marketing Service Value Proposition
Orientation Provision Development
Table 2-1: Literature Review Scope
(ii) Organisation of the Literature Review

Two overarching themes continue to express themselves in the marketing

literature, each integral to addressing the research question. The first relates to

the ongoing debate as to what actually constitutes marketing, what is meant by
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The theme of innovation crossing both functional and disciplinary boundaries is

repeated in many reviews of process-based approaches to technology

management (e.g. Clark and Fujimoto, 1991; and Zairi, 1995). Taking another

perspective on innovation, Voss, Chiesa, and Coughlan (1994) sought to identify

core ‘business processes, the enabling factors, and the outcomes of the business

processes’. Taking a top down approach, they concluded that product innovation

can be viewed as a set of four main business processes (p.86):

1. Product innovation the process of bringing together technology and market
needs to develop new product concepts

2. Production development: the process of bringing a new product concept
through development and manufacturing to the market

3. Production process innovation: the process of innovating and developing
new production processes

4. Technology acquisition: the process of acquiring the technology necessary for

product and process innovation through internal R&D and/or other means.

However, the difficulty with these so called ‘best practice’ lists is that they infer
that product innovation and development processes are controllable, rational
and linear. In practice, this ignores the very many setbacks, detours and
roadblocks that are part of the complexity of the innovation process. Add to this

the uncertainty of dynamic customer markets, and these promulgated
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innovation practices seem increasingly at odds with the business environment.
For example, there is no reference to customer or network cooperation in the
innovation process, much less to the concept of ‘relationship’ - yet in an era of
mass customisation (Czuchry et al., 1999; Poolton and Ismail, 2000), listening to
the voice of the customer should be a prime driver for innovation and new
product development. Indeed it is suggested that any ‘best practice’ list is likely
to become quickly outmoded given high levels of turbulence in a changing

business environment.

In the main, the literature argues that innovation and the conditions that help it
flourish are influenced at individual, team or group, and organisational levels
(Cooper and Kleinschmidt, 1987; Cooper, 2005) and that the structures,
processes and activities outlined above can enhance innovation performance.
What the literature does not so readily reveal however, is how these activities
and processes are promoted, operationalised and managed within the
organisation. If it can be said that the very nature of innovation necessitates
teamwork and collaboration, then the question might very well be asked whose

‘role’ is it to promote innovation activities and processes anyway?

Further, other than the obvious ‘alignment with customer and market needs’

there seems to be little guidance in the literature as to marketing’s role in
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developing and promoting innovation activities. More specifically, perhaps now
the question should be what is marketing’s role in the discovery and promotion
of firm technological knowledge and technical capability?

Indeed, it is suggested that promoting organisational innovation in the
contemporary environment now requires (new) innovative marketing
approaches that, for example, see marketing as the conduit for identifying,
developing, packaging and promoting the firms innovative abilities, technical
competencies and technological knowledge as a way to gain competitive
advantage. In essence, should marketing’s involvement in innovation now be a

critical part of marketing’s ‘mix’ of activities?

2.14  Marketing and Innovation

It is by now also widely acknowledged that the marketing function should enter
the innovation process at its earliest stages, maintain effective co-operation with
R&D and other functional units of the firm throughout the technology
development process and assume primary responsibility for market launch
(Cooper, 2005; Cooper and Kleinschmidt, 1987; Huang, Soutar, and Brown, 2001;
Maidique et al., 1984; Poolton and Ismail, 2000). Theoretically, marketing
involvement at the ‘discovery’ phase enables the innovation to be reflected
against likely industry, sector, and customers targets. This early market

connectivity thus generates competitive intelligence, ultimately leading to
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decisions about market value, competitive position, and marketing strategies
and tactics. Indeed the literature provides extensive support for the basic
proposition that marketing involvement in the planning and executing of new
product development strategies is crucial (Butler, Coates, Pike, Price and Turner,

1996; Song and Parry, 1997; Zinkham and Pereira, 1994).

For the practitioner, the reality is somewhat different. In the first instance,
marketing involvement in ‘innovation’ wrestles with the same problem that,
arguably, besets marketing in general. That is, while theory may support
marketing involvement in innovation activities (i.e. early market connectivity),
invariably this ‘conceptual knowledge’ — even if it exists in the minds of
‘innovators’ — is seldom activated. A distinction is made here between
‘conceptual’ and ‘instrumental’ knowledge. Conceptual use is what Deshpande
(1982) describes as “knowledge for understanding”, as opposed to instrumental
use, which is described as “knowledge for action”. Put another way, while the
firm may have the competence to generate technical innovations and conceptual
knowledge of market ‘needs’, experience suggests that in most cases the
marketing activities and processes associated with promoting and
commercialising firm innovations and firm innovative ability are lacking or do not
exist at all. Thus, it is suggested that failure to evaluate and apply marketing

‘resources’ (read: activities and practices) will likely see a continuation of the
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failure rates in technology transfer that Hart, Tzokas, Saren (1999) describe as

‘marginal improvements on previous decades’

Secondly, and perhaps more significantly, the innovation literature reveals a
surprising gap with respect to marketing’s theoretical involvement in identifying
and developing innovative technological abilities within the firm’s internal
market - and then promoting these abilities to external markets. If it is accepted
that a key characteristic of the ‘new’ economy is its knowledge based nature
(Floricel and Miller, 2003), and that new knowledge is primarily ‘scientific and
technological’ and about ‘user needs, market dynamics and organisational
processes’ (p. 502), then a new and critical role for marketing thus emerges

within the context of developing firm innovation ability and technology transfer.

The proposition here relates to a perceived need for marketing to institute
activities and practices that serve to encourage and develop firm innovation
potential. In this context, marketing’s role becomes one of identifying and
promoting activities and processes within the firm’s internal market that build
innovative capacity and then ‘linking’ this ability to external markets’ and
networks in order to generate and transfer innovative technologies and
technological knowledge. The question: what is marketing’s role in firm

innovation is represented in Figure 2-5.

79



Chapter 2: Literature Review

Internal Technology Firm

Market innovation technology
transfer
effort

Firm Technology Innovation: what is marketing’s role?

Figure 2-5: Conceptualising Marketing’s Role in Technology Innovation

2.15 Technology Development

For the author, two themes have particular resonance after twenty years as a
practitioner. If the first is realisation that the business environment has gone
global and that everybody can be in everybody else’s market, the second is
surely the impact of technology and technology products. Apart from the
internet, every facet of product and process development has been subject to
massive technological change, with technology development at its very core. It
seemed as if every industry was impacted by, and reacting to, new product and
process technologies. But these changes went beyond merely ‘bigger, faster,
stronger’. A paradigm shift in business was taking place, because technology now

enabled applications that had hitherto been construed as pertinent to one
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industry (or indeed one process) now had multiple applications in other
industries — suddenly increasing the firms product and service potentials.
Algorithms for calculating dwell times for timber drying now had application
drying dairy products. Knowledge of tree chemical composition gave rise to
energy repatriation in the pulp and paper industry. Advances in computer
modeling now allowed weather events and their physical impact to be accurately
forecast and electronically dispensed to multiple industries in multiple electronic
forms days ahead of time; and mobile robots were now a significant part of steel

manufacture, warehousing and distribution.

Not surprisingly, the importance placed on technology development is reflected
in the number of studies undertaken over the last three decades, with the
majority having a theme of identifying the factors associated with successful new
product performance. Such studies have examined new product success (Cooper
et al.,, 1987; Globe, Levy and Schwartz, 1973), new product failure (Cooper,
1975), comparison between success and failure (Maidique et al., 1983), and the

R&D-marketing interface (Gupta, Raj, and Wilemon, 1986).

Generally the literature distinguishes three ‘types’ of technology: ‘product’

technology or the set of ideas embodied in the product; ‘process’ technology or

the set of ideas involved in the manufacture of the product or service; and
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‘management’ technology which relates to the set of management procedures
associated with selling the product or service. The literature also distinguishes
‘technology’ from the more general notion of ‘knowledge’ itself, through the
boundary between the two is often called ‘fuzzy’. ‘Technology’ can be said to be
‘intended for use’ (Bell, 1973), and as such can be seen as a ‘subset of

knowledge’ (Capon and Glazer, 1987).

In practice, the cumulative effects of these conceptualisations represent a
change in the business environment. Increasingly, new product and process
technologies have become important either as networked opportunities for the
firm or as competing products aimed at the firm’s customers. Indeed, new
technologies and technological knowledge have the potential to threaten
(established) buying behavior. In this sense, ‘technology’ and technological
knowledge are at once an opportunity and a threat, and maximizing the
‘opportunities’” and mitigating the ‘threats’ has become an exercise in
understanding the technological position of the firm’s customer and supplier
networks. Indeed, it is difficult to construct a meaningful customer value
proposition without intimate knowledge of the customer and their ‘technological

position’.
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Nevertheless, the idea that technology innovation and development represents
an easy path toward firm competitive advantage is far from the truth. Thirty
years of research has shown that the new product development process is based
on a series of development stages that are interpolated by a series of evaluative
stages or ‘gates’ (Cooper, 1990). Within each evaluation ‘gate’, management
uses pre-specified criteria to assess whether different tasks have been
performed efficiently and effectively, thereby assisting managers avoid ‘go’ and
‘no go’ errors during the development process as well as assisting in the planning
of resource requirements (Tzokas, Hultink and Hart, 2004). However, while these
criteria provide normative guidelines for new product development, the reality is
that very few new products actually succeed in being commercialised (Cooper,
1987; Tzokas et al., 2004). High failure rates are thus a reoccurring theme in new

product development.

Research has also shown that new product development (NPD) is critical to the
growth and survival of modern businesses, and as a result, the quest for factors
that underlie success has become a popular research direction in recent decades
(Kotler, 1997; Rothwell, 1972; Schon, 1963). During this time, a number of
reviews have summarised the key success factors highlighted in earlier studies,

including Griffin and Page (1993), Hart (1996) and Karakaya and Kobu (1994).
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Balachandra and Friar (1997) went as far as identifying 72 success factors from a

total of 19 studies!

The overall significance of the NPD process is also well documented. The
strategy, marketing, operations and technology literatures all contain ‘studies
conducted at different times, in different industries and using different
methodologies’ (Lewis, 2001). For Lewis (2001), two core assertions underpin
interest in new product development. “It must firstly be difficult to develop
successful new products because most NPD projects fail (Wall Street Journal, 13
January, 1992). Secondly, successful new products are the outcome of effective

NPD processes” (p.185).

Lewis (2001) also contends that there often appears to be dislocation between
input, process, outcome and context factors, arguing that effective cross-
functionality is ‘not a given’ in many organisations. This of course is of particular
interest to this study because the failure rate during new technology product
development continues to remain very high despite well-documented success
and failure criteria. Given the increasing importance of innovation and
technology to provide firms the means by which to compete, it is thus not

surprising that theorists and practitioners continue to place great importance on
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new product (and process) development, and again reinforce the intent of this

study.

The review identified a series of marketing themes that pertained to new

technology product success and failure, which are presented in Table 2-5:

Source

Success Criteria

Globe, Levy
and Schwartz,
1973

Roberts and
Burke, 1974

Cooper, 1975;
1976; 1980

Townsend,
1976

Rothwell,
1972

Recognition of technical opportunity
Market need recognition

Proficient R&D management

Well executed venture decisions
Ample development resources

Close link to market needs

Marketing research especially near the beginning of the
project

Having a unique superior product in the eyes of the customer
Having strong market knowledge and market inputs, and
undertaking the market research and marketing tasks well
Having technological and production synergy

Close collaboration between user and innovator

Well defined market need

Technical champion

Strong internal communication

Highly developed screening and testing procedures
Understanding users needs

Attention to marketing and publicity

Efficiency of development

Effective use of outside technology and external scientific
communication

Seniority and authority of responsible managers
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Source Success Criteria
Maidique and Proficiency in marketing and commits a significant amount of
Zirger, 1984 resources to selling and promoting the product

Winterscheid
and McNabb,
1994

Hopkins and
Bailey, 1971

The create, make, and market functions are well coordinated
The markets and technologies of the new product benefit from
the strengths of the firm
There is a high level of management support from the
development stage through to launch
‘Perceptual ability’ as a way to recognise and match the firms
technological knowledge stocks with an unfulfilled market
niche
‘Capability to design and deliver’ the new product once the
match between technology and the market has been
recognised

Failure Criteria
Inadequate market analysis
Product defects
Lack of effective marketing effort
High costs
Bad timing
Competitive strength

Cooper, 1979

Weak new product process
Lack of market research
Lack of test marketing
Limited financial evaluation

Table 2-5: Factors Influencing New Technology Product Success and Failure

The question posed here is how much is technology transfer success (or lack of)

related to marketing activities rather than to the, by now, normative technical

development ‘processes’ associated with new technology products? Where the

literature reports the conditions for NPD success, the role of marketing in this

process is less well explored. This is surprising, since in practice the very nature

of new product and technology development necessitates co-ordination of

external and internal marketing effort (i.e. linking market information and

customer needs to technical development).
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Table 2-5 contains a number of elements that are important to this study. Apart
from reflecting themes of ‘technical competence’, ‘proficiency in marketing’, and
‘links to the customer’, it also suggests themes of internal and external market
‘service provision’, the importance of ‘knowledge’ in technology development
and transfer, the requirement for internal and external market ‘relationships’ in
the transfer process, and the need for adequate (marketing) ‘resources’ to effect
internal and external market connectivity. Critically though, the table provides no
real guidelines for marketers as to which activities and practices might be
required to effect marketing engagement with firm technology development and
transfer effort. How, for example, does the firm generate ‘innovation potential’
and how can firm ‘technological knowledge’ be identified and developed into
technology products and then ‘transferred’” to customers? What is the
customer’s role in firm technology development, and what marketing resources
will be required for inter and intra-firm service provision and relationship
development? These are key questions for today’s marketers, and go to the

heart of the research question.

Of course the difficulty for both marketing theory development and for
practitioners is that technology development occurs in an environment
characterised as turbulent (Drucker, 1980; Walters et al., 2002), resulting in

‘sudden reassessments of the growth prospects of entire industries’ as well as
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‘dramatic upheavals in the relative position of firms within an industry’ (Harris,
Shaw and Sommers, 1981). The causes of such turbulence are both numerous
and interdependent, but for Capon and Glazer, it is ‘now apparent that a major
engine of the unprecedented instability is technology, or more precisely, the
emergence of rapidly changing technologies into the environment’ (1987, p.1).
These authors argue that in the long run, the economic performance of
individual firms ‘depends on how well they learn to manage and increase their
technological asset bases’ and further that ‘technology strategy and its
relationship to marketing strategy have not been given explicit formal
consideration’ (p.1). Perhaps more significantly for this study, these authors also
contend that as fixed technologies and stable product markets give way to
rapidly changing ones, ‘technology itself becomes less proprietary, and the firms
know-how quickly becomes everyone’s, and possession is less important than

access and use’ (p.3).

Importantly, it would seem that the aforementioned gap between ‘traditional
marketing practice’ and the perceived need to identify and grow the firm’s
innovation and technology development potential is becoming the nexus for
engaging with external markets and networks. Filling this ‘gap’ thus requires
marketers to identify specific areas of technological knowledge and know-how in

order to find those having marketable ‘value’. It is further suggested that these
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‘value potentials’ are fast becoming central to firms product or service ‘offer’ and
the means to compete, and as such are in the domain of marketing. Moreover,
these ‘product and service potentials’ are - by extension — contained within the
firm, requiring marketer’s to bring innovative solutions to the task of identifying
and ‘assembling’ the firm’s technological competencies and capabilities in order
to more effectively compete in external markets — an organisational value
proposition if you will. Thus the internal market, its (realised) innovation
potential, and network application of technology and technological knowledge

has become, in itself, the new marketing mix.

2.16  Marketing and Technology Development

As previously noted, a central theme in the product development literature
concerns the need for the marketing function to enter the technology
development process at its early stages and maintain effective cooperation with
R&D. However, examination of the extant literature revealed that marketing’s
role in the actual technology development phase is not so widely studied. Beyond
acceptance of the need for effective cooperation between marketing and R&D,
and product-market connectivity, the marketing literature seems devoid of
theory development in this area, again underscoring the intent of the thesis. This
point is reinforced Czuchry et al., (1999) who contend that ‘systematic practical

approaches to the marketing of technical innovations have been lacking’.
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Interviewee Function Interview Transcribed
Duration Pages
(Hours) (at 1.5 lines)
Case A 1 Scientist 1.25 15
2 Scientist 1.25 12
3 Scientist 1.50 16
4 Scientist 1.50 16
5 Marketer 1.25 13
6 Scientist 1.50 17
Case B 1 Scientist 1.50 16
2 Marketer 1.75 20
3 Scientist 1.25 15
4 Scientist 1.50 16
5 Marketer 1.75 19
6 Scientist 1.75 20
Case C 1 Scientist 1.75 21
2 Scientist 2.00 23
3 Scientist 1.50 15
4 Marketer 1.50 15
5 Scientist 1.75 21
6 Marketer 1.25 15
Case D 1 Marketer 2.15 28
2 Marketer 1.75 20
3 Scientist 1.25 13

Table 5-1: Overview of Interviews

Throughout the analysis, the researcher’s understanding of the nature of the
preconceived ‘stages’ of the conceptual framework were frequently tested and
modified by the phenomena occurring within each firm. Nevertheless, the
fundamental concepts making up the conceptual framework, and their broad
relationships, were sustained through this process, lending support to prior
research on which the model was based. Furthermore, the empirical data, when

hermeneutically interpreted with the discovered literature themes, generated
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new understanding of marketing’s theoretical role in the technology transfer

process.

The within Case analysis for each firm is presented below. For reasons of
participant confidentiality, each firm is referred to as Case ‘A’, ‘B’, ‘C’, or ‘D’.

Business unit ‘names’ and job ‘titles’ have also been obscured.

5.1 Within-Case Analysis Strategy

While Chapters Five and Six are designated as analysis chapters in this study,
Chapter Four’s description of the CRI case facilitated the amalgamation of notes
and observations taken from the field, Case documentation and interview
transcripts from technical and commercial participants. This allowed the
researcher to begin comparative analysis of the field data’ with the technology
management and marketing themes developed during Chapter Two. This initial

‘play with the data’ (Yin, 1994) served three strategic purposes.

First, it allowed the researcher to begin a phase of data immersion and reduction
utilising the conceptual framework of technology transfer developed in Chapter
Two to focus the analytic strategy. The objective was to explore and analyse the
data against the constructs of technology innovation, development, transfer and
diffusion within and across the Case, and concomitantly, illuminate the

marketing activities and processes associated with technology transfer effort.
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Second, it began the process of open, axial, and pattern coding of the interview
data as described in Chapter Three, permitting the researcher to compare and
contrast the empirical ‘evidence’ from each firm with the developed literature
themes, thereby ‘promoting analysis through differentiation and combination of
the data’ (Miles et al., 1994, p. 56). Third, it ensured ‘replication logic’ (Yin, 1994)
across the Case by reflexively comparing and contrasting themes in marketing
practice with the phenomena that emerged from the raw data. Because the
analysis strategy focuses on the various roles that marketing plays in firm
technology transfer, Chapter Five uses the conceptual framework of technology
transfer developed in Chapter Two (Figure 2-9) to analyse the technology
transfer effort of each firm. Here, empirical data associated with each stage of
the model is coded using ‘open’ and ‘axial’ techniques, with the emergent
concepts compared with the themes and concepts developed from the
literature. The study’s phenomenological leaning sought understanding through
the actors direct experience, and by drawing on theory to illuminate Case
phenomena, roles for marketing could be theorised by evolving the phenomena
into concepts, the concepts into categories, and the categories into theoretical

roles. This process is represented in Figure 5-1, below.

Chapter Six expands the analysis by utilising the technique of pattern matching
to search for themes and concepts occurring across the research setting. In this

mode of analysis, empirical patterns are compared with the theorised concepts
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and categories, and with literature themes in order to test for literal replication.
This identification of phenomenological patterns, particularly when compared
with marketing theory, will strengthen the case for the analytical generalisation
and reliability of the study (Miles and Huberman, 1994; Yin, 1994). Moreover,
the opportunity for the author to reflexively triangulate the raw data with
observed phenomena, and with firm documentation, assisted in identifying
concepts and categories in firm technology transfer effort that were occurring in
a ‘new economy’ environment. This allowed the analysis to consider whether
marketing’s traditional ‘4Ps’ were reflected in the research setting, and indeed,

in the actor’s perception of the ‘marketing’ function.

Triangulation of the data tests the proposition that the ‘new economy’ presents

a new ‘marketing environment’%®

, and further that the phenomena associated
with firm technology transfer effort reflected a role for marketing that placed
emphasis on technological ‘knowledge’, internal and external ‘relationships’, and
inter and intra-organisational ‘collaborative activity’. In this regard, a conceptual

framework for marketing’s role in firm technology transfer is presented in

Chapter Seven.

?® Refer Figure 2-3, Chapter Two.
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Figure 5-1: Technology Transfer: conceptualising marketing’s role

5.2 Case A:

5.21 The Firm Perspective

First observations revealed that, while the campus comprised several acres of
park like grounds with a front office staff that were helpful and pleasant, there
was however no immediate sense that this was a highly credentialed science

institution with significant industrial technology transfer capability.

As is common practice, visitors, associates, clients, and prospective customers
reported to reception in the main administration building, which was of interest
because this was the ‘image’ the firm presented to its market. It was observed

that the reception area did not display information about the firm or its
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technology products and services”, and apart from some ‘agricultural
magazines’, it presented a somewhat ‘institutional’ face to the world. It was
concluded therefore that the image presented by Case A was more akin to that
of a classical ‘scientific institution’, as opposed to one that portrayed an image of

innovation and technological potential.

However, while the firm’s technological potential was not necessarily reflected in
its physical appearance, it was clear that the board and executive team had
recognised that fostering innovation and developing technology transfer
capabilities was critical to the firm’s success. Accordingly, an overarching
strategy to promote technological potential had been developed. The strategy

comprised of ‘ideas’, and firm documents describe how these ‘ideas’ would:

“...together with end-users, investors, and collaborators, create a
more valuable future for New Zealand through science and
technology”.

That the firm’s strategy now reflected an express intent to develop and transfer

technology, as opposed to ‘doing science’, was reflected in comments made by

the General Manager Commercial, who stated that:

“The organisation is focused on the discovery, development and
commercialisation of new and leading-edge technologies for the

It is acknowledged that there was, separately, an information kiosk on the campus.
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benefit of New Zealand. We pride ourselves on our ability to

provide innovative solutions to industry problems and for

generating a return for our science via its commercialisation.”
Importantly, the focus on technology transfer brought with it a realisation that
things ‘needed to be done differently, and that maintaining the status quo with
technical and commercial work practices would not guarantee technology
transfer success. As was highlighted in Chapter Four, merely having the intent to
establish new trading entities with external partners, or working with third
parties to get technologies to market, or conducting joint development projects
with external customers, did not in itself guarantee the transfer of technology.
The firm was now recognising that for transfer to happen, new ‘activities and
practices’” would be needed in order to promote and nurture the firm’s
innovation and transfer capabilities. This developing sea change in the firm’s
attitude toward managing technology is reflected in comments by the General

Manager Science, who stated that achieving success in technology transfer:

“..will require new practices, approaches and technologies
generated through an understanding of how systems work, as
well as the integration of appropriate new knowledge and
technologies at all levels.”

If achieving success in technology transfer brought with it identification of the
need for new approaches to managing the firm’s technical and commercial

effort, then the development of ‘relationships’ and ‘collaborative activity’ were
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seen as the means by which this could be achieved. For Case A, relationships and
collaborative activity had become central resources in its technology transfer
effort, with their importance reflected in reported comments from the Board

Chairman:

“Case A is making a major effort to engage with others across the
sector, to look for areas of common interest, investment and
cooperation where results can be accelerated by pooling
resources and IP.”

As discussed in the preceding chapter, the link between science and
commercialisation in Case A occurred through the Commercial Group, and the
executive team and Board had determined that ‘all business activity was to be
managed by this group’. Thus from the firm’s perspective, the transfer of
technology from science to market was to occur through this group.

However, in seeking to adopt a more ‘collaborative approach’, Case A had
recognised that functional separation of the technical and commercial teams
would no longer serve the firm’s focus on the development and transfer of
technology, and “new practices, and approaches” were required to engage with

the new business environment.

To address this, the Commercial Group had been newly structured around a

number of commercial teams, with each team focussed on a specific science
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group. Company documentation describes how the mandate for each team was

to:

1. Work closely with science to generate revenue flow from commercial
contract R&D

2. Generate financial return from the science undertaken in their science group
via intellectual property licensing, the sale of research outcomes or
partnerships with other organisations and businesses

3. Manage customer relationships, intellectual property, an investment fund,

and mergers, acquisitions and divestments.

By creating a structure so that ‘marketing’ could interface with ‘science’, Case A
had recognised that as both functions increased the level of collaboration,
innovation activity would become more ‘market-based’ and the chances for
technology innovation and transfer were improved. Thus, in recognising the
need for greater levels of technical and commercial cooperation, Case A had
identified that marketing knowledge and technical knowledge were resources
that could be exchanged, thereby increasing the alignment of the firm’s technical
capabilities with the ‘wants and needs’ of its target market(s). In this way, cross-
functional knowledge sharing and cooperation, when applied to resolving the
technical and commercial challenges facing the firm’s customers, would focus

technology transfer effort on providing competitive solutions to specific
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customer and network ‘problems’. As the General Manager Science suggested,

this exchange of technical and market knowledge could:

“...generate knowledge intensive value chains that meet evolving

changes in market demand.... and create value added products

with high quality and assurance.”
For Case A, the strategy to improve the rate of technology transfer had,
inductively, shifted in emphasis. Where previously the focus had been on ‘doing
significant science’, the intent was now more focussed on cross-functional
collaborative effort and the exchange of technical and market knowledge. If this
could be achieved, then innovation effort would be directed by the requirements
of the market, and expanding network relationships would provide further

opportunities to develop and transfer technology and technological knowledge.

This change in the firm’s emphasis is illustrated in Figure 5-2.
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Figure 5-2: Case A Technology Transfer: the firm perspective

5.22 The Actor’s Perspective

While the Board and executive team were focussing on developing ‘relationships’
and promoting ‘collaborative activity’ to enhance the firm’s technology transfer
effort, analysis of the raw data sought to reveal whether these ‘concepts’ were
reflected in the actor’s experience, and indeed, whether marketing played a role

in this effort.
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5.22.1 Technology Innovation

For Case A, innovation activity was spread across a number of targeted science
arenas, each encapsulating a mix of fundamental and applied science. What was
of interest to the study concerned the interviewees perspective of innovation —
what was their attitude and approach to technological innovation; how was
innovation potential being identified and realised, and what role was marketing

playing (or could play) in innovation effort?

Analysis of the interview data showed that the respondents’ attitude and
approach to innovation was variable. For example, one interviewee stated:

“Well probably I’'ve not been the sort of person who has had an
organized system for responding to ideas and | am not saying that
it's good that | haven’t..but | suppose it comes down to when
something starts with you and you think and it fires your
imagination and you think yes I’d like to have a go at that and be
part of that.”

In contrast, another interviewee stated:
“The group that | manage is very much about looking into [Case
A] and seeing what might come out of the test tube or out of the
laboratory and where does that concept...where does that idea
fit within an industry system.”

Another interviewee acknowledged innovation as ‘ideas coordination’ within

their internal market, and with the external market, stating:

“...let’s go to the heart of the issue, and that’s ideas generation.
We do some in a coordinated way, recognising that ideas are not
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the monopoly of senior researchers they can come at any
level...we also recognise that the best ideas are never ones
created in isolation so it’s because researchers or technicians are
rubbing shoulders with our usual customers or potential new
customers that they co-invent an awful lot of stuff with those
customers or with each other...so | have multi-disciplinary
teams... that’s how I've set the teams up.”
The absence of documentation in support of a centralised innovation process,
and analysis of interviewee transcripts showed that, inductively, there was no
prescribed format or process for managing innovation and ideas capture in Case
A. When taken together with the researcher’s reflexive observations, this
suggested that not all of the firm’s innovative thinking and technological ideas
generation would be available to exploit in external markets and networks.
Responses as to “whether it was possible to look into the organisation at any
point in time and know what innovative ideas were in the melting pot”

demonstrated that, indeed, it was not possible. Supporting this, one interviewee

stated:

“No not really...you only hear about the stuff that people want to
talk about and you only hear about the stuff people who you
have contact with want to talk about, they might have something
fabulous going on at the end of the day and | wouldn’t have a
clue and it might impinge directly on what we are doing.”
Another interviewee suggested that there were probably many ‘ideas’ residing

with individual actors, but there was no mechanism to identify and then develop

these ideas:
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“Ideas...there’s is a pile of ideas, there’s the issue of where it
goes next and | think the issue of where it goes next is a lack of
focus and so then you say okay someone has been quite good at
focussing and so therefore why hasn’t that innovation moved on
a bit further....”

Perceptibly, the lack of a coordinated approach towards identifying, nurturing,
and managing innovative ideas has significant implications for the role of
marketing. If innovative ideas were not captured, then it would not be possible
to match potential technical capability to perceived customer problems and
opportunities. Neither would it be possible for theses ‘ideas’ to provide
innovative ‘step-change’ products, processes or service opportunities for
customer markets and networks. Effectively, by failing to maximise the capture
of innovative ideas, ultimate technology transfer potential were being reduced,
and opportunities to expand the firm’s technological and market knowledge was
being curtailed. The result of this failure to catch innovative ideas and evolving
technological knowledge would be a missed (marketing) opportunity to develop
revenue streams from the exchange of new knowledge and innovative

technology products and services.

Importantly, the lack of ideas capture may inhibit the firms marketing function
from acting as ‘mediator’ between prospective customers and the firm. Most
respondents suggested that feedback from ‘the market’ can influence the

direction of technical effort, but a problem arises if marketers are not aware of
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new innovative thinking and developing technical potential within the internal
market. In this case, technical innovation occurs in isolation of the market, and
the opportunity is lost to mediate a tailored technology solution, in turn reducing
the likelihood of technology transfer. The problem is further compounded with
missed marketing opportunities to ‘group ideas together’ and create further
technological and market potential. Significantly, several interviewees described
the benefits of ‘market(ing) input into innovation effort. In response to the
guestion “what role might marketing play in innovation effort”, one interviewee

suggested that:

“Oh it’s important as actually doing the actual development itself
because again if you don’t have a clear description of the
attributes that’s being...that the user wishes to have in that
particular adoption then you come out with something that
doesn’t align with the way they may use things.”

Similarly, another interviewee described how ‘feedback’ from the market was
important to innovation, stating that:

“Well what we have found it is that the people who are closer to

the commercial front end than ourselves are good at indicating

what probably won’t work because of things we wouldn’t have
thought of in the way clients or the public would react to it”.
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5.22.2 Technology Development

While Case A could lay claim to success in the application of its science output to
industry and end-consumers over many years, it was not however exempt from

the difficulties and requirements of managing technologies in development.

The technology management literature suggests that ‘best’ practice
management of technology development involves use of ‘stage-gates’ through
the various development stages from ‘proof of concept’ through to ‘market
readiness’ (i.e. before transfer and commercialisation). The development stage is
arguably the most critical time for overall technology transfer levels with
problems of technical failure, resourcing, or inadequate market information and
connectivity all contributing to failure rates exceeding 90%. Unsurprisingly, most

respondents referred to this phase as the ‘valley of death’.

However, what was of interest to the study were questions relating to the actual
activities and practices associated with the development phase, and the activities
and practices that indicated interviewee attitude and approach toward

marketing’s involvement.

Reviewing Case A documentation revealed no overarching technology strategy.
Neither did it reveal a firm-wide approach to managing technology development

through use of ‘stage-gating’, where both technical and commercial criteria
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dictate the progression of individual technologies through to commercialisation.
This is particularly important because, as the literature and practitioner themes
attest, (i) early kill decisions conserve resources, and (ii) strong links to the

market improve technology transfer success.

Interviewee responses to the question “does the firm use a stage-gate type
system for managing technology developments” confirmed that while project
management was occurring, the experience of the actors was that stage-gate
type processes that facilitate collaboration and knowledge exchange between
science and marketing during technology development were not evident.

Interviewee responses to support this finding are set out in Table 5-2:

Interview
Extract

“Not formally...I think that that actually is happening

but not formally.”

“l should be crossing myself saying something like that
(stage-gating)...no | would definitely give it a very wide
berth... | just think you can get...the whole idea of product
management can become all consuming so much so that you
lose sight of actually what the project is all about...”

“Yes | think it is. | think in terms of managing whatever is
prescribed and I’'m stating that | think we are deficient but
where there has been internal investment | think that there is
guite a good process in place for project management.”

“It obviously varies from case to case but | think as a whole...|
think it's probably fair to say that there’s weak processes
there and | think it would be easy for us to point at processes
that sit inside the organisation and milestones and review
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points that occur for all of our projects...but if we were to put
hand on heart and say we were strongly process driven |
think we would be lying”.

“Well it is common because it is imposed on us by
management but it is undoubtedly constructive...however
the best experiences | have of commercial partners is to toss
it all to one side if something lights up in terms of an area of
work that is proceeding more rapidly and they’ll say well
forget the rest of it and go with this and it is quite rewarding
in my experience.”

“It's almost entirely dictated by funding, it’s very rarely a
scientists call to stop the project...in a way it’s like getting
them to cut off their own hand...a scientist...to basically
reluctantly and usually kicking and screaming stop working
on something if someone basically decides, is brave enough
to stop the funding for that...but like any organisation and
this is not unique to research funding at all | think its unique
to every project if it’s hard to sort of actually recognise a bad
project and stop it early enough and certainly within CRIs we
often find it even if we recognise that our budgets are bad
the incentives are not there to actually stop it we’re better
off to try and basically fool our customer into thinking the
project is okay and continue to have them fund it and there
are a number of cases when if we have to be brutally honest
we are actually continuing to basically propagate bad science
simply because we can get funding for bad science for some
reason when we think there is better projects we could be
doing that we can’t get funding for.”

Table 5-2: Representative Quotes Concerning Use of Stage-gate Methodologies
in Technology Development

The point here is that technology stage-gating provides feedback to and from the

market to increase the likelihood of technology transfer. Where limited activities

and processes exist for cross-functional knowledge sharing, marketing staff are

less able to feedback customer ‘wants and needs’ to influence technology
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attributes, and are less able to take firm technological knowledge and know-how
into the market. Moreover, an inability to look across the spectrum of
technologies under development prevents marketing from packaging and
bundling select technologies and technological knowledge to create further
market opportunities, in turn building further technical and market knowledge

and capability.

Significantly, analysis of the raw data illuminated an ‘empathy gap’ between the
science and commercial functions, with both exhibiting less than complimentary
attitudes and understanding toward the other. Science respondents showed a
level of cynicism regarding the need for marketing involvement in technology
development, where marketing respondents were fearful that scientists would
jeopardise technology commercialisation through a lack of knowledge of market
‘wants and needs’. One respondent even suggested that the failure of technical
and marketing functions to work together was “the” barrier to innovation. This is
important to the study, because it underlines the author’s assertion that
marketing continues to be misunderstood, and that its role in technology
transfer is not clear. Examples of respondent attitudes supporting the ‘functional
divide’ between marketing and science in Case A are presented in Table 5-3,

below:
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Interview Extract

lll

have very little contact with marketing people
themselves, but | speak with commercial people who have
access to marketing people. | think they talk to salesman
which is not the same, and my experience is... is that
counterparts in the private sector are themselves somewhat
cynical about their marketing people.”

“What | believe firmly is you can’t just hand these things
over to marketers or engineers or whoever the folk maybe
and let them run with it.”

“l would change the entire customer management
responsibility from the science to the commercial group. |
think a lot would follow if...if we make that change.”

“...we don’t usually involve the marketing people.”

“It’s one issue that we started to work through....it’s simply
| think the company is still full of scientists and as long as
they have written their idea in some report or some paper
and sits there as a conclusion they’ve done their job....so
they’ve passed the pill and as it happens to be as far as they
are concerned...there is no receiver there to catch the pill.”

Table 5-3: Representative quotes concerning the ‘functional divide’ in Case A

Interestingly, when science respondents were asked if there was science benefit
in spending (more) time in the market — all agreed; similarly, when commercial
staff were asked if there was marketing benefit to (more) time spent ‘in the lab’
understanding technical considerations, all agreed. Effectively, the perception of
most respondents was that there were technology transfer benefits to be gained
by working across ‘functional lines’. This was found to be a theme across the

study.
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Distrust of marketing and a lack of entrenched stage-gate methodologies did not
mean however that the market was excluded from the firm’s technical
development, and that marketer’s were not engaged with external markets. In
the main, respondents saw the need for heightened contact with the market and
the usefulness of ‘competitive intelligence’ and ‘network relationships’ to
influence technical development. Documentation and site observation
determined that multiple R&D teams were engaged, to varying extents, with

their external markets and networks.

What was of interest to the study concerned the nature of the activities and
practices (phenomena) that illuminated marketing’s role in the firm’s
development effort. One interviewee described how customer contact made it

possible to gain a greater understanding of customer technical needs, stating:

“I guess we are very lucky we work very closely with an industry
and tend to be very innovative in the way that they operate
anyway. So what we tend to do is...it"s a sort of coming together
and listening to what may be of use to our clients and also
looking for opportunities...”

Another interviewee described how a cross-functional approach to technology

development ensured that the resulting technology ‘value proposition’ had a

greater chance of succeeding with the customer, stating that:
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“The ideal situation...| believe the best scenario if you like is for a
senior scientist and/or the scientist who has developed any given
technology to actually go out into the market place with a
business manager and probably fairly early on in the piece to
introduce in sort of two phases... here is the science, here is the
business package together this is the value proposition and are
you interested in this.”

Another respondent described how, in an ideal world, it might be possible to
maximize technology development potential by promoting partnership between
technical and commercial functions, stating:

“l would develop a structure that brought commercialisers in
with researchers and through partnership where there is...where
science were given the sort of rewards they’re looking for which
aren’t usually financial and the commercialisers felt that they
could trust the scientists to look after their interests which are
usually purely financial...and if you could get that true trusting
partnership going... limitation will always be the finances... but as
long as there’s an open trusting partnership between
commercialisers and the researchers | think you’re most of the
way towards overcome all probably all of the issues that any
project faces and it's based on that partnership between
commercialisers and researchers, and co-incentivisation...but
never assume that that’s just money, it’s not...especially with
scientists it’s not.”

The need for resourcing technology development was a theme with Case A
interviewees, who referred to resource considerations 59 times. Resources were
required in order that science and commercial endeavor could continue, but in a
competitive environment budgets were constrained, technology development
had long lead times, and engagement with the market came at a price. For the

respondents, a lack of resource meant that certain projects could not proceed,

time could not be allocated, and opportunities for basic discovery and innovative
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thinking were curtailed. “Difficult to find funding for it” and “we don’t have the
flexibility within our group in terms of our funding” were typical responses to
guestions concerning interviewee experience. Furthermore, because science
staff outnumbering commercial staff by a ratio of approximately 50:1, it was not
always possible for technical teams to gain access to marketing resources. Given
this experience, resources for marketing were scarce, further distancing

technical developments from the market.

For most science respondents, lack of ‘marketing resources’ for innovation
activity meant that market ‘intelligence’ was inadequate. Consequently,
customer and network problems and opportunities were not being researched,
and opportunities for collaboration and partnership were not being realised.
Neither was the firm’s developing technological knowledge being exposed to the
market place. Supporting this, one science leader described this need for

marketing resources in innovation by stating:

“l would like to see us take a much more disciplined approach to
technology transfer through structuring our understanding and
our processes in a value chain framework...so | would be wanting
to lodge in there the knowledge about rates of product flows and
the issues about information exchange, the areas about
partnership alignment compatibility, then if | did that and had a
decent dossier then | think that | would have a lot better
understanding how then to more wisely move and be able to
hold and capture that information.”

Similarly, another interviewee stated that:
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“No | think it is disappointing position and what | think, why | say
that is it simply means that we’ve got researchers working in a
naive state...”

The conclusion here is that, despite general acknowledgement by the
respondents that cross-functional engagement to effect market and technical
alignment was perceived as a useful - if not vital - aspect of technology
development, there appeared to be continued misunderstanding and mistrust
between the functions, and this together with “insufficient marketing

resources”, was limiting technology transfer in the firm.

5.22.3 Technology Transfer

In Case A, technology transfer activities were managed by the ‘Commercial
Group’. It was this Group who were charged with the responsibility to “reach
back into science” and take identified technology potential to the market by e.g.
transferring new technologies to existing businesses, establishing new trading
entities, licensing intellectual property, or by jointly developing projects with
external clients. In the main, this meant that the Commercial Group were
focused on their own (market) relationships, while the science staff were

focussed on their own (technical) relationships.

As might be expected, the processes associated with technology transfer were
seen primarily as ‘commercial’ among the respondents, requiring skills and
competencies that were perceived as different from those associated with

‘science’. This perception was reflected by two interviewees, who stated:
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“We are scientists we are not commercialization agents so we
look to them [marketer’s] to peruse the commercial entity role.”
“...s0 we don’t do our own commercialisation, we try not to go
any further than the initial prototype...”
However, this was not to say that the interviewees perceived that scientists
should leave commercialisation to the marketers. If it could be said that
marketing had a role in the innovation and development processes, then
phenomena associated with the transfer phase indicated, conversely, a role for
science in the commercialisation process. For example, most Case A science
interviewees described concepts of ‘partnership’ and ‘relationship’ with
marketers and external customers as key resources in the transfer process. One

science respondent described the level of science engagement in the market by

stating:

“Well, typically we tend to work fairly tightly with our key

customers.”
In essence, Case A, technology transfer was not necessarily seen as ‘best left to
the business development managers’. Rather, internal and external
‘relationships’ and ‘cooperation’ were being articulated by all respondents as
important to the firm’s technology transfer effort. This might suggest that
science too, was going through the ‘epochal change’ experienced by marketers,
with the internet, global interconnectedness, the importance of technological

knowledge, and non-traditional networked relationships, all challenging the
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views of how R&D could be organized and practiced. The point here is that
technical relationships in a new economy environment reflected actor
involvement in networks that placed increasing emphasis on the transfer of
technological knowledge. For the firm, the process of technology transfer now
concerned the transfer of technological knowledge internally through cross-
functional partnerships and collaboration, and externally through technical
relationships and collaboration. Transcripts describing the importance of
relationships in the firm’s technology transfer effort from the ‘science

perspective’ are illuminated in Table 5-4:

Interview

Extract

“I think it’s very much about picking the right partner...so it’s
all about relationships, I’'m quite convinced about that so if
you happen to have a particular piece of technology or an
innovation that somewhat radical...disruptive then you really
need to be picking a partner that’s prepared to either
radically change their system or to in fact change their
partnerships along the value chain...otherwise you deal with
incremental stuff and it’s just like another cake of soap, you
are still washing yourself, it happens to be blue instead of
yellow as compared to the totally new detergents...I think
picking the right partner to work with...along the chain is
really quite critical.”

“Again | think it’s down to actually working very carefully
with commercial partners, and selecting a team around that,
having contingency plans in place and being able to respond
to subtleties in the way the technology may be performing
may or may not be performing, so we have been very lucky...
| do think it is all to do with who you work with in that
regard.”
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“It's absolutely critical [relationships] and of course we’re
bad at it, but not so bad that we can’t make a living. It think
we could do a lot better, we tend to downplay it as you
know, they’ll forgive and forget, or we can pick up the phone,
and it will be all be right again, but if we put as much time
into relationship management as we put into trying to sort
out all our internal issues, we probably would be a lot further
to getting these technologies underway a lot quicker...so it is
critical.

“I think it depends what you are selling, if at the end of the
day you are selling a [technology] product, then it probably
would be appropriate for marketing and scientists to go hand
in hand certainly when developing a new custom base,
because | do think the buying comes from giving them some
of the underpinning science behind it...it gives a level of
confidence in what is being sold. If you are selling a
knowledge type proposal which we do a lot of then | think it
has to be the scientist who knows about the work and you
have that passion about it as well.”

Table 5-4: Representative Quotes Concerning the Importance of ‘Relationships’
as Resources for Technology Transfer in Case A

5.22.4 Technology Diffusion

The idea that, after technology transfer and commercialisation, there should be

continued focus on the customer through ongoing technical and marketing effort

so that future ‘iterations’ of the technology - or new technologies - could be

transferred, is not a concept that was evident in the data or observed by the

researcher. This was not to say that ongoing involvement with existing customers

did not occur in the firm, quite the contrary, but rather specific reference to the

concept of diffusion was not evident. Indeed, in all of the transcriptions from

Case A, and in firm documentation, the concept of diffusion occurred only once.

The suggestion here is that the concept of diffusion has not changed; rather its

modus operandi now involves expansion and development of inter-firm technical
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and commercial relationships, with collaborative effort becoming the vehicle for
ongoing technical and commercial involvement with existing customers. In this
way, technologies are diffused into the customer organisation through ongoing
technical ‘relationships’ and ‘collaborative effort’, as opposed to periodic and
intermittent introduction, commercialisation, and diffusion effort. This is an
important consideration for marketer’s because, where in the past diffusion
effort - or customer follow through — was primarily a ‘marketing function’, now
phenomena associated with Case A was suggesting that diffusion effort had
become a cross-functional consideration. For example, when questioned as to
the ‘extent of scientist involvement with the market’, one respondent stated
that:

Many do. Many are far more practical in the market place than

our commercial team. Our commercial team have administration

functions as well as a marketing function and so a lot of them, a

lot of the commercial team are not actually as market oriented as

many of the scientists...certainly talking about the team leader

level, our scientists are actually very, very strongly market facing

in a number of areas.”
The argument here is that scientists, like marketers, operate in a new economy
environment characterised by the expansion of inter-connected industry
networks, and by increased emphasis on the innovation and application of
(technological) knowledge. Naturally, these networks of relationships include the

firm’s marketers, and as a consequence, new opportunities for marketing and

technical knowledge exchange are being presented. It is this cross-functional
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exchange of ‘technological’ knowledge that points toward an evolving role for

marketing in firm technology transfer.

Table 5-5 summarises the occurrences of phenomena, concepts, and categories
that emerged during thematic analysis of Case A interview data. Part of this
process involved the technique of ‘word counting’, and while not completely
desirable in a qualitative study, nevertheless presented an opportunity to assess
the frequency of phenomena with the concepts and categories that had emerged
from other data sources. Miles and Huberman (1994) describe this process as
“looking for recurring phrases or common threads in informants accounts” (p.
70). Use of the ‘matrix analysis’ technique then allowed the study compare and
contrast the data sets from each Case firm, laying the groundwork for the

pattern analysis described in Chapter Six.
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Technology Transfer Total | Science | Market Concepts Categories
Phenomena

Resources 14 14 0

Funding 38 16 22 Firm resources

Prioritisation 2 2 0 Technical resources Resources

Marketing resources

Compete for resources 5 4 1

Ideas 38 31 7

Knowledge 47 37 10

Intellectual property 14 10 4 Innovation

Technical knowledge 1 1 0 .
Technological -

Market intelligence 4 3 1 Technical knowledge | knowledge

Technology 64 59 5

Innovation 46 29 17

Technology 7 7 0 Technical innovation

development

Technology transfer 4 1

Technical attributes 5 0

Science 66 48 18

Technical capability 0 4

Joint Ventures 1 1 0

Relationships 29 19 10

Team 42 29 13 Collaboration

Partnerships 10 10 0

Trust 8 8 0 Partnerships Relationships

Network 2 2 0

Cross-functionality 3 3 0 Cooperation

Communication 4 4 0

Consumer 10 10 0

Market 88 71 17

External market 36 31 5 Market networks

Customer 77 29 48

Value chain 11 11 0 Internal market External market

Marketing 42 33 ° External market

Skills 4 3 1 Internal market

Change 36 32 4 Value proposition

Knowledge economy 7 5 2 o Ty

Information 24 23 1 commercialisation

Internal market 20 20 0

Value proposition 7 6 1

Value 27 16 11

Commercial 87 56 31

Sell 15 15 0

Product 78 74 3

Table 5-5: Summary of Case A Interview Data
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53 Case B:

5.31 The Firm Perspective

First observations left the researcher in no doubt that Case B was a science
institution given that the signage and livery at the campus entrance, car park
area, and the main administration building all reflected the firm’s scientific and

R&D intent.

The interviews were conducted in private in each interviewee office, with most
respondent’s providing company documentation relating to the firm’s science
and commercial ‘plans, reports, systems and processes’. Additionally, the
researcher spent several hours touring the ‘R&D facilities’, observing firsthand
the activities and processes surrounding technology transfer effort. This
engagement with the actors in the research setting, and subsequent thematic
review of the firm’s documentation, assisted with identification of themes and

concepts and began the analysis process.

At the firm level, analysis of planning documents recorded strategic level goals
for each of the key science and technology ‘platforms’. Thematic analysis of
these documents illuminated the strategic intent of each science group, and
more importantly, reflected themes and concepts associated with the firm’s
strategic intent to build technology transfer capability. Specifically, concepts of

‘partnership’, ‘teamwork’, ‘technological development’, ‘commercialisation’, and
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‘resources’, were central themes in the data, with each of these themes

supported by a pattern of interconnected sub-themes relating to technology

development and commercialisation (Figure 5-3). Supporting these themes,

documents from the executive team’s end of year functional reports also

reflected the firm’s desire to increase resource allocation to technology transfer

effort, and promote partnerships and commercial relationships. The documents

reinforce the conclusion that promulgating these concepts was a vital part of the

firm’s technology transfer effort. Excerpts from these reports are presented in

Table 5-6.
Function Excerpt
GM Science .."this has enabled us to develop a number of new

GM Investment
GM Strategy
GM Market
Development

GM Finance

partnerships and programmes. Also of note during the year
was an increase in collaboration with other Crown Research
Institutes, which is contributing to valuable sharing of ideas
and resources.”

“There has traditionally been a shortfall in funding at the
crucial start-up phase of new business.”

“..grow our leadership in R&D by integrating capabilities
across the value chain and by working in partnership with
industry.”

“..we strengthened our industry and commercial
relationships and focused on building long term research
relationships of value to all parties.”

“With growth comes the need for finance and administration
systems that streamline business.”

Table 5-6: Reported Themes in Case B Technology Transfer Strategies

The point here is that documents recording Case B strategic intent, and in

particular the innovation and technical development strategy, all affirm an intent
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to develop and transfer technological products and services, with the concepts of

‘partnerships’, ‘cooperation’ and ‘resources’ significant themes throughout the

text.

Industry
partnerships

Cross
functional
teamwork

Marketing and
technical resources

Figure 5-3: Case B Technology Transfer: the firm perspective

5.32 The Actor’s Perspective

Supported by field observations, analysis of the interview transcripts allowed the
study to compare and contrast the actors subjective experience with the themes
and concepts developed from firm documentation. This analysis technique
allowed the study to interpretively develop marketing themes and concepts from

both data sets so that marketing’s role in the firm’s technology transfer effort
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could be illuminated. It also allowed for further development of the concepts

and patterns that emerged.

5.32.1 Technology Innovation

Case B innovation activity was built on an established internal processes’ that
encouraged staff to bring forward innovative ideas, which depending on peer
review and opportunity assessment, could attract internal resource for further
technological development. However, while this process had been in place for
some time, it was considered by the actors that the process was not delivering
the volume of innovative ideas that were expected. One respondent described

this difficulty in attracting innovative ideas, by stating:

“I’'m not convinced | have a rich pipeline and to get my pipeline

richer I've had to increasingly get deeper and deeper into the

organisations to where the ideas are being generated because at

this stage it’s a type of journey and it’s often difficult to work out

where it can go, but try and mould the scientists into thinking

more commercially and more market focussed with more market

information and stimulate innovation down there.”
This was not to say that innovative ideas did not exist, rather that the innovation
processes were not yet tapping into the firm’s innovation and technological
potential. For marketers this is important because, in the new economy, the
transfer of technology products and technological knowledge have become
important to firm profitability. Without an ability to identify the extent of the

firm’s technological knowledge and technical capabilities, opportunities to

expand and develop new technologies are lost. So too are opportunities to
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develop new technical and commercial relationships and networks. The data
suggest several reasons for this lack of engagement with the firm’s innovation
processes. Firstly, it appears that cooperation and networking is still limited
among the various science and technical teams. For example, two respondents
stated:

“Now often and with any structure you have the danger of silos

where people operate only when they're in their own

environment, talk to their own people, and we’re missing out on

what | would say is a rich opportunity around cross capability,
cross fertilisation across our teams in bringing things together.”

“We encourage our team members to work across team with

other people and they haven’t in the past.”
Secondly, capturing the firm’s innovation potential was not just a challenge for
the function of ‘science’, but one for the ‘marketing’ function as well. If it is
accepted that knowledge of markets and networks are important to technology
innovation, then the objective of its marketer’'s must be to gather and
disseminate market ‘intelligence’ so as to influence ongoing technical
development toward meeting customer needs. However, if marketer’s are not
aware of the firm’s developing technical capabilities, they will be unable to
provide ‘intelligence’ to influence technical effort, and opportunities to establish
new cooperative relationships will be lost. Reinforcing the idea that marketing

has an important role in technology innovation, one science respondent stated:
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“...and so obviously it’s important to take them [customers] along
with you... because if you produce something at the end of the
day that’s not something that they really want ... it’s a bit crazy.
So the sooner you can get them on board the better...there are
some very, very innovative clients who give you very good

feedback.”
Thirdly, marketers themselves are also responsible for developing innovative
ideas and innovative application of the firm’s technologies. Market engagement,
networking, and relationship development provide marketer’s with significant
opportunity to identify solutions to customer and industry problems, further
reinforcing the need for marketing knowledge of firm technical capability. The
suggestion marketing can be important in promoting and developing the firm’s

innovation capability is reinforced by another science respondent, who stated:

“...its often the businessman or a commercial person who's got a
clever idea which is based on some market information and he
may want to research it, spend time doing a bit of market
research, or write a business plan or work with the scientist to try
and engage on this idea, so it sort of comes from the other end of
the market pull so ones very much science push and the other
ones market pull.”

5.32.2 Technology Development

Given the high failure rates in technology development and transfer, it was not
unexpected that Case B would similarly struggle. As with many firms pursuing
multiple technology development, the challenge for Case B was transferring

technical innovations from proof of concept to full commercialisation. For the
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respondents, this phase always took the longest, always consumed the available
resources, and when customer needs were not met, technology developments
either languished (consuming more resources), or were terminated.
Unsurprisingly then, respondents referred to this phase as the “valley of death”
and acknowledged the importance of ‘stage gate’ type processes for managing

technologies through the ‘pipeline’. For example, one interviewee commented:

“Well it's not only about increasing the flow through, it's

identifying the right things that shouldn’t go through, right, so

what’s the process that you’ve got on this side of the valley of

death to make sure that you’ve got the absolute best

opportunities that you are wanting to flow across that, and have

you got the bridge there, for example, the funding support, the

resource support to get you across there, so there’s no way that

the big what | would call the highway of science capability that

approaches the valley of death should expect to go across the

valley of death.”
The identification of ‘best opportunities’ is however, dependent upon the firm’s
marketer’s providing a clear understanding of the customer’s problem (or
opportunity), and then applying the firm’s technical capabilities to meeting these
needs. The data suggests however, that achieving this ‘state’ was an issue for
Case B with interviewees referring to the ‘gap’ that existed between scientists
and marketers, reinforcing the study’s assertion that the function and benefits of
marketing continue to be misunderstood. Indeed this mistrust of marketing

manifested in one respondent describing market intelligence as ‘hype’ and

‘rubbish’:
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“... and scientists they analyse, they want to know whether the
information is robust and they’ll ask all the hard questions and
they’re the first to see through marketing information that’s got
hype in it. So the sceptics say its rubbish. And so you’ve got to
make sure what’s being presented has seeds of truth in it. It's
connected to reality, and the scientists of the organisation will
ask these questions. So we keep each other in check, so that
business managers draw out the marketing opportunity out of
our scientists. And our scientists analyse it like crazy and draw
out reality.”

Similarly, another respondent described the reason for this functional gap by

stating:

“...there’s still a persistent view that commerce is a dirty thing

and science is a high level activity.”
The conclusion here is that technology development is, to a significant extent,
reliant on achieving a level of cross-functional cooperation to ensure that
technical developments are matched to customer needs (or wants). Failing to
establish these functional relationships ran the risk of adding yet more

development bones to the valley of death.

5.32.3 Technology Transfer

Observations and document analysis had shown a clear intent by Case B to
transfer and commercialise technology products and services. This ‘firm level’
intent was also evident in comments made by the interviewees. For example,

two scientists stated:
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“There’s been a huge change in the commercialisation process
but it's rapidly developed in the last four to five years...the
messages from our upstairs our groups and from our team
leaders... from the management team | guess, and celebrating
successes. Yes it depends on the enthusiasm of the individual
obviously... still the business managers have a huge role to play in
guiding the whole process.”

“I think it’s pretty good overall, there's been a huge swing to the
idea of patenting and just commercial return on scientific ideas as
opposed to even five or ten years ago where it was very much
the publish or perish idea. It’s important to science and to
scientists that we do continue to publish, but | don't think now
amongst a lot of us that that’s the first, we're now thinking about
our new ideas and we’re thinking of sort of IP protection.”

However, the commercialisation process involves gathering market intelligence
from the field, establishing networks and relationships, and developing customer
technology value propositions. It also requires significant marketing resources,
and despite general agreement that revenue streams from technology transfer
were important for firm success, resistance from science groups regarding the
purpose or usefulness of the marketing function was still evident. For example,

one respondent stated that:

“I mean there's certainly been a lot of discussion | suppose about
the size of that resource relative to the science resources...so its
dragging money out of what someone claims is a real science. So
again it’s about, as | say, and I've been fortunate in my particular
area that I've always had this [technical] group, they're not a
large group but there's you know | mean three or four of them
they cover a range of tasks and so our effort has always had this
overhead if you like on it and | think the rest of Institute the rest
of the science has probably regarded themselves as more pure
scientists | mean their output has been in the knowledge area
until relatively recently when they tried to commercialise some of
that knowledge...but to do it you need business managers, now
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there’s been this tension | suppose between those scientists who
suddenly see all these business managers around the place and
the associated cost of them, thinking that you know that’s taking
funds away from their science.”

Similarly, another respondent stated:

“Okay, | suspect most of the market is reactive, in other words a

product might be around and they’ll go and try and see what the

market will stand. They don’t necessarily go into the marketplace

first and find out what the market wants and then come back to

us and say has anybody got any ideas. | understand that the

Institute is moving towards that but | haven’t seen that. There is

a major disparity between what the business managers think

they do and what we think they do.”
Paradoxically, this thinly veiled distrust of marketing did not dissuade science
respondents from ready acknowledgement that internal and external
relationships were important in technology transfer. lllustrating this
contradiction, Table 5-7 provides interview extracts from scientists describing
their need for internal (cross-functional) relationships, where Table 5-8 provides

extracts from scientists describing the importance of external (customer)

relationships.

Interview Scientists and the importance of internal relationships

Extract

“As far as possible the proximity thing, and just you know the
businessman really has to understand the sciences, you know,
so he's got to spend time, he's got to be part of the team. |
know there's a business manager group here, but | think if |
was a business manager | would first and foremost I'd feel |
was part of a science team, rather than a business team.
That’s certainly how | would try and tackle....and then come
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together with the other business managers, that’s fine, but
first and foremost they're representing whatever [technical]
group they work with rather than themselves and the other
business managers.”

“A pretty well rounded individual, | mean someone who
knows the science, | mean first and foremost | think we’re not
in the business of used cars and so we make claims about
things, they’ve got to be right, so that’s the scientist, you know
he's got to develop the data, but then if, then the marketing
will be a partnership again between the business manager and
the scientist, but the business manager has to understand, so
does have to have some knowledge of science | suppose
depending on what area he’s in so you know whether they
need a science background, they certainly need to be able to
talk to scientists in their language and go some way down that
knowledge and understanding. So they have to be able to do
that, but they have to have all of that business skill, they have
to be able to talk to businessmen with understanding, all the
things that will allow us to make a buck...which the scientist
mightn't have at all. He also needs to have probably...he has to
have..he has to be able to stand back from the
work...probably the same way we're talking about stop / go
decisions that’s been hard for a lot of scientists to do that, we
need to have systems and people who can objectively look at
a piece of work and say well you know the market size is only
this, that’s going to cost us this to get there...it’s just not worth
it, it might be worth good science but somehow he has to put
his commercial hat and explain to the scientist that we’re not
going to make any money out of this, now not necessarily stop
don't do the work you know, but then we're doing the work
for other reasons, rather than the commercial dollar and
everybody has to be able to understand that.”

“Now | guess to date maybe it has, and | don't know when
something comes back into profit but | would argue that
they're critical, | mean either the scientist goes away and does
it, in which case he's not at the bench or you get someone else
helping you do it, so you can't get away from that...so | think it
is critical that we have a mix... it’s critical that the business
managers are as close to the science teams that they work
with as possible and vice versa. My office is next to [the
business manager’s] office and that seems, you know I'm the
team leader of science [Fred’s] the business manager for us,
we’ve got adjacent offices that are extremely close together,
all of our strategic planning. Most of my industry visits and
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discussions with industry we do together, we do a lot
separately, but we work very closely together and | think that
model has certainly worked for us... and will work for others.”
“There might be a business manager looking at taking that
project through the commercialisation phase there will also be
a technical manager appointed to carry through the technical
side so the two work together the business side and technical
people...teams work to make sure that the objectives that are
set are on track and provide each other with feedback as to
the way things are going.”

Table 5-7: Scientists and the Importance of Internal (cross-functional)
Relationships

Interview Scientists and the importance of external relationships

Extract

“Well you get much more information out of companies if
you’ve got a good relationships with them and you get earlier
support... they can see, it depends on the nature of your
relationship | suppose obviously if they are investing in a
programme they.. you get earlier support through that.... and
you’'d have much more formal systems when that’s in
process...it just an industry connection. If you’re going to grow
and increase that relationship in any particular way then it’s
got to work.”

“So if we didn’t have long-term relationships and our strategy
is about growing more and more of them, the more deep the
better, we would be sunk. So we look after our clients. We do
client satisfaction surveys and our business managers that are
identified as gate keepers for those key clients. It’s all around
the relationship development and cultivation, feedback from
them.”

“Get that industry on board because they've got all the
processing...It’s much easier when we’ve got that investment
or that relationship with someone out there if they're in there,
feeling like they are a partner, or part of the process with you,
you’ve got to capture the market...and you understand what
they want so there's no race, you know you're not fronting up
with something that actually they don't want, you know
because they’ve been with you right at the beginning, by the
time you’ve got something they want it.”

“It’s critical, because if you don’t have those relationships
you’re not going to be able to get your applications supported
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by the stakeholder or the end user and so really it comes back
to knowing what the customer wants and then coming back
down and being customer driven rather than being technology
driven.”

Table 5-8: Scientists and the Importance of External (customer) Relationships

A conclusion here is that marketing’s role in Case B technology transfer is
misunderstood by other functional groups. Scientists were on one hand
mistrustful of marketer’s influencing technology development, fearing that
science discovery and technical development would somehow be compromised;
yet on the other, were manifestly uniform in their acknowledgement that,
without internal and external relationships, technical developments would likely

die in the valley of death.

5.32.4 Technology Diffusion

Since technology diffusion concerns ongoing relationship with adopting
customers after commercialisation, the study was interested to determine
whether phenomena associated with diffusion activities were present in Case B.
Key marketing questions concerned the activities and processes employed by the
firm in ensuring that ‘the technology value proposition’ was delivered on, and

that opportunities for further development (i.e. version 2) were captured.

The interview data suggests the importance of ensuring that the technology

benefits promoted by the firm (the value proposition) were in fact ‘diffused’ into
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the customer organisation. It also suggests that, in continuing the relationship,
new market intelligence could be gathered, and further opportunities for
technology transfer would be generated. For example, one respondent stated:

“I think once you’ve got a product in the market that in itself

gives you an opportunity to find new products rather than just

dumping it, if you stay there with it you will hear, and it may be a

subversive product to your own, but it could be a new product.

And if you are close to the market, you’ll know better than

anybody else will.”
Similarly, another respondent stated:

“Because they need to know how the people out there... who

might be using the science think. They also need to be able to

see industrial processes, to know what the practical problems are

they may be overcoming or can add value to overcoming...yeah

can help to overcome. It’s just absolutely essential | think.”
This continuation of involvement with the customer after technology
commercialisation is of vital importance to marketers. In addition to providing
new opportunities for the firm’s technologies, diffusion activity allows technical
and commercial relationships to develop and strengthen, building intimate
knowledge of the customer’s business, and providing further opportunities for
collaboration and innovation. Moreover, ongoing collaborative relationship with
the customer can gain the firm unfettered access to customer networks, giving
the firm’s marketers opportunity to match and then transfer the firm’s
technological knowledge to solving network and supply chain issues. Table 5-9

summarises the occurrences of phenomena, concepts, and categories that

emerged during thematic analysis of Case B raw data.
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Technology Total Science | Market Concepts Categories
Transfer Phenomena
Resources 10 7 3
Funding 41 18 23 Firm resources
Prioritisation 2 1 1 Technical resources | Resources
Compete for resources 1 1 0
Ideas 29 15 14
Knowledge 39 23 16 Innovation
Intellectual property 35 17 18
Technical knowledge 12 9 3
Market intelligence 20 10 10 Technical
Technology 51 29 22 knowledge Technological -
Innovation 64 36 28 knowledge
Technology development 34 20 14
Technology transfer 1 1 0 Market intelligence
Technical attributes 0 0 0
Science 142 68 74 Technical
Technical capability 1 0 1 innovation
Joint Ventures 2 2 0
Relationships 16 8 8
Team 101 61 40 Collaboration
Partnerships 11 3
Trust 4 2 Partnerships Relationships
Network 1
Cross-functionality 1 2 Cooperation
Culture 12 2 10
Communication 7 4 3
Consumer 1 1 0
External market 80 42 38
Internal market 4 3 1
Customer 1 Market networks Internal
Value chain 0 3 market
Marketing 18 8 10 Internal market
Skills 6 3 3
Technology
Change 10 ’ 3 transfer / External
Information 46 24 22 commercialisation market
Value proposition 1 0 1
Value 21 9 12
Commercialisation 40 14 26
Sell 13 5 8
Product 46 44 2

Table 5-9: Summary of Case B Interview Data
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54 Case C:

5.41 The Firm Perspective

By 2005, Case C had implemented a new strategic direction, bringing with it a
significant reduction in the number of science projects, alignment of those
remaining with the new direction, and a business model that focused on
“building stronger relationships” and “strengthening industry partnerships”.
Coincidentally then, the data from Case C was collected during a period of
change — both in terms of scientific endeavour, and approach to ‘the market’.
Consequently, the study was interested to consider the firm’s attitude and
approach to technology transfer, and to compare this intent with the experience

of the actors.

In addition to re-structuring its science effort, the strategy articulated an
approach to technology transfer that, at its heart, was the establishment of
industry and network relationships. For example, the firm’s senior ‘marketer’

reported that creating wealth now involved:

“...partnering with New Zealand companies to commercialise our
programme outputs, whether it be [science] outputs or
innovative technologies”....tying our research and development
effort ever more closely to commercial outcomes”....”target
strong revenue growth”.
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For Case C, the new strategy placed emphasis on establishing industry
relationships to enhance knowledge transfer and technology uptake in its
markets. It had also recognised that, for technology transfer to take place,
collaborative effort would need to take place between the functions of
marketing and science. Effectively, the executive had determined that if
relational resources were developed, then market opportunities could be
identified and technology products and services could be developed to match

market needs.

This intent to foster a close relationship between the functions is reflected in the

reported comments of the senior marketer, who stated that:

“The [business development] team works closely with scientists
to help identify specific market needs and set up appropriate
commercial structures to take research outputs to the market.”
The science function also reported a commitment to cross functional
collaboration, although it was noted by the senior scientist that the new

strategy, in addition to pursuing ‘commercial’ goals, would also pursue ‘science’

goals, and would involve the integration of the firm’s technological knowledge:

“To maximise its success, [Case C] also needs to optimise its
resources, integrate its diverse capabilities and direct its science
to achieve both scientific and commercial targets.”
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In many respects, the firm was beginning the new strategy with a metaphorical
‘clean slate’. Science projects had been reduced, strategic directions for R&D had
been determined, and resources for technology transfer had been re-allocated.
Similarly, marketing effort had also been re-calibrated. A new ‘strategic pathway’
had been identified, technical development had been aligned, cross-functional

cooperation was expected, and new external networks remained to be explored.

The new strategy for Case C technology transfer is represented in Figure 5-4.

Cross-
functional
cooperation

External
network
relationships

Alignment of science
and marketing with
strategic intent

Figure 5-4: Case C Technology Transfer: the firm perspective

5.42 The Actor’s Perspective

Perceptibly, the strategic direction brought new challenges for the functions of

science and marketing. Since technology transfer effort was to be both
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collaborative and focused on ‘new markets’, there was an opportunity for the
analysis to consider whether the phenomena in the research setting reflected
the firm’s strategy to promote cross-functional engagement and external
relationship development. More particularly, it provided an opportunity to
illuminate the interviewee’s perspective of these concepts by analysing the raw
data at each stage of the conceptual framework. In this way, concepts and
categories pertaining to marketing’s role in innovation activity could be theorised

and developed.

5.42.1 Technology Innovation

From the perspective of marketing, cross-functional effort meant that potential
technologies and technological knowledge could be recognised at the innovation
stage as having market potential. Consistent with the firm’s strategy, the
objective for the marketing and science functions was to cooperatively develop
the ‘technology value proposition’ by linking technical effort to potential market
needs. However, this requires the firm’s marketer’s both gain access to detailed
market intelligence, and then transfer this knowledge resource onto the
technical teams. It also involves technical teams recognising the importance of
transferring technological knowledge to the firm’s marketers so that

opportunities for technology transfer are enhanced.
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The data suggests that achieving this level of integration, however desirable, was
presenting Case C with some difficulties. It was one thing to invite marketing into
‘the lab’- or to involve the scientist with ‘the market’, but it was quite another to
expect that technological knowledge transfer across the functions would

automatically take place. For example, one marketing respondent stated:

“A lot of it is the big culture change because IP is something that
people haven’t thought about and it’s also used a lot as a buzz
word but a lot of people have no idea what it actually means, and
getting scientists to actually recognise when they should be
asking the question, not when they’ve done another year’s work
on it and told everybody about it, you know, how early on should
they recognise what needs to happen. Yeah, when should they
check things out, when should they get a business person
alongside, also having now a greater need to check out the
patent literature to see who else has done something, because in
the past we’ve developed methods for New Zealand [customers]
that can be done in New Zealand and other companies haven’t
patented it here and there’s been no questions of if we’re going
to operate. The moment you try something offshore or provide a
service elsewhere there’s a whole new raft of things that they’ve
never thought of before, so trying to get that recognition, that it
is important and it needs to be integrated right throughout, really
difficult.”

Conversely, a science respondent stated:

“Yea it should...I don't believe that the business development
people that we have or that | see in New Zealand actually have a
good understanding of what their roles are, and very often they,
as | said before they come from a salesman background which is
what is your product you want me to sell, and they now don't
need you [the scientist] anymore. No understanding of what the
dramas are, no understanding of the science involvement, no
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understanding what the opportunities maybe downstream from
the discovery science.”

The point here is that cross-functional involvement in innovation activity will be

sub-optimal if the actor’s roles are confused or where there is difficulty

assimilating cross-functional knowledge. It will also be sub-optimal if the

resources for cross-functional effort are absent, and in Case C, the raw data

suggests this was the case.

This is important because resources are needed for marketer’s to gather market

intelligence and for technologists to develop the ‘proof of concept’ for innovative

ideas. Table 5-10 presents typical responses to the question “what are the

barriers to innovation activity from your [interviewee] perspective?”

Interview

Extract

Case C: Barriers to innovation

“Never enough money and focus.”

”"Number one stupid managers, number two poorly equipped
business people viewing the next ideas, oh [expletive] here
they come again, they are going to waste our time and we
know we won't get anything from it.”

“They’ll [scientists] struggle with all the things, all the non-
science questions that come, that are asked about that, and
that’s when they’ll need help in terms of how big the market
opportunity is and whether there’s conflicting IP in the area.
That’s typically where a scientist will struggle.”

“Frequently it’s | guess either a lack of funding or the fact that
the funding is very directed and we have gone recently into a
period in our group where the funding is quite directed.”
“...you’ve really got to, | think, work hard to overcome the
innate mistrust between the guys that wear ties and the
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people who beaver away in the lab you know. Here you are,
you know nothing about science, who are you to tell me that
my invention is valueless or whatever it may be. You’re going
to kill my project, | therefore won’t be funded, my group will
fall apart, you know all those sorts of things, so | think that
whole sort of cultural aspect and the way perhaps that we
managed our scientists in the past has been something that
has been a real struggle for commercial people in this
organisation to overcome.”

“l know in other commercial companies they establish
environments where scientists can be more creative and they
encourage their staff to spend a certain proportion of their
time being creative, chilling out...”

“I think what our mistake as a company is, or what we could
be doing better as a company is somehow addressing that and
giving scientists a little bit more freedom during the day to be
able to tap into that because when we’re dealing with very
intelligent people we just need to be able to allow them some
freedom to and generate more ideas.”

Table 5-10: Barriers to Innovation Activity in Case C

The conclusion here is that successful innovation activity is dependent on
functional collaboration. Without collaborative effort, innovation activity runs
the risk of technical failure (innovation attributes are not developed), and market
failure (the innovation attributes are not linked to market needs). Furthermore,
the data suggests that innovation effort requires resources for technical and
market development of the innovation, and difficulties arise where competition

for resources exists between functional groups.

5.42.2 Technology Development

The new strategic direction meant that Case C technologies already in

development were re-assessed against new technical and market criteria. The

341



Chapter 5: Within Case Analysis

evaluations were premised on the idea that, at the end of the process, the firm
would have a store of valuable ‘intellectual property’ and this, together with the
firm’s technological knowledge, would promote an ability to develop and
transfer technology products and services.

However, this process was not to be as clear cut as might have been expected.
For example, the concept of ‘intellectual property’ (IP) and its value to the
market proved to be a significant challenge for the firm — even if the term itself

was freely bandied about by the actor’s. One respondent described how IP:

“...was used a lot as a buzz word but a lot of people have no idea

what it actually means”.
Furthermore, stage-gate type processes with established ‘gate criteria’ were not
spread throughout the firm, and as a result technologies with no clear market or
technical potential, often described as ‘pet projects’ were continuing to consume
resources. This is significant because, apart from consuming resources that could
otherwise have been allocated to projects with a higher chance of technical or
commercial success, ‘escalation bias’ impacted the firm’s ability to align technical
effort to the (new) strategy, impaired functional cooperation, and reduced the
firm’s exposure to (new) external market networks. Two respondents described

the extent and impact of these issues in the firm:

“We’ve had people who’ve had problems in our organisation
trying to commercialise things and running into all the issues that
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should have been faced earlier...we’re still trying to be strong on
the developing the strength to kill things...”

“I think it’s pursuit of knowledge rather than pursuit of products

or commercial things that is their driver.”
The point here is that functional cooperation was required if the firm was going
to identify and then quantify which of the firm’s cache of IP could to be
commercialised, and which development projects should be wound up, parked,
or resourced. Without cooperative effort, technical developments would not
necessarily solve customer and network problems, and R&D teams would be
denied access to the types of market and customer intelligence that can inform

technical development.

In sum, analysis of the phenomena surrounding the firm’s technology
development activity illuminated a lack of intent by the science teams to link
technical developments directly to market needs. It was not enough to develop
innovative ideas and register ‘intellectual property’ because this, in itself, did not
provide the necessary links to customer needs. The data was suggesting that the
firm’s scientists had yet to accede to collaborative activity with marketers to
ensure that existing and future developments were more precisely aligned to,
and informed by, market needs. This assertion, that marketing could play a more
significant role in technology development activity, is reinforced by two

respondents, who state:
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“I think we need to be constantly aware of the market and who's
out there, what products and what companies have, what their
problems are, what products might meet their needs, building on
from other relationships with them, saying if we could do this,
you know, or what are the major problems that you have and |
think linking into that market and early business thing is the
biggest key...”

“I think a lot of it is around, just providing that very cold hearted
early stage sort of feedback quite frankly on, well sorry this goes
in the dog and lemon file let’s just not go anywhere you know,
with this, for these reasons, it doesn’t stack up financially, etc.
etc. etc., so helping very early on to kill ninety-five percent of the
ideas and being a very crucial part of that, | think would be the
biggest sort of contribution that the marketing, so that
encompasses the business people, the legal and intellectual
property people and the communications people etc. can play.”

5.42.3 Technology Transfer

For Case C, the new ‘strategy’ to promote external relationships had implications
for technology commercialisation activity. Where in the past the firm had looked
to effect technology transfer by developing commercialisable intellectual
property, or by forming joint venture partnerships, the new strategy called for
targeted development of external relationships in newly identified market

networks.

Achieving this was however presenting the firm’s marketing function with a
number of important challenges. In the first instance, the analysis revealed that
it was not easy to determine which technologies and technological knowledge
had progressed sufficiently through development to be deemed ‘market ready’.

Two respondents supported this assertion, by stating:
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“In our organisation there hasn’t been anything written down in

terms of what everyone’s doing.”

“...in my opinion is there are not a lot of experienced people

around ensuring that the processes and the procedures are in

place to capture the proprietary position...okay.”
Secondly, determining which technologies that were ‘market ready’ pre-
supposed, even if technical development was complete, that target customers or
networks had been identified, technology attributes were matched to customer
needs, and that technology transfer would take place. It also pre-supposed that

marketer’s would be able to recognise or understand the technical innovation

and its applicability in the market.

From the perspective of the marketing respondents, these difficulties related to
the perceived gap that existed between the firm’s internal R&D effort and its
understanding of the needs of the external market. As one respondent put it,

this was not surprising:

“Because number one it is not the passion or the main motivating
driver of the scientist to take what they have discovered to a
commercial stage.”
By contrast, a number of science respondents suggested that this gap was
attributable to a failure on the part of the firm’s marketer’s to grasp the

‘technical significance’ of developed technologies, and as a consequence,

accurate assessment of the technology’s market potential was not possible. This
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theme, that marketer’s fail to gain sufficient technical understanding of
technology developments is described by one respondent, who stated:

“...and that's where it dies because the scientists have actually

gone through [technical development] responsibly, which is a

good thing but the commercial operations people haven’t

necessarily understood what they have been given and because

of that we see a lot of scientists driven to actually try and

continue to drive the commercialisation because they do

understand [the need] but they don't have the skills.”
The point here is that forming a detailed understanding of the technical needs of
customers required inter-firm relationships that were sufficiently ‘close’ and
‘trusting’ that they allowed mutual access and sharing of sensitive operational,
technical and commercial information. If the firm was not able to develop
cooperative external relationships with customers and customer networks, then
detailed ‘market intelligence’ could not be gathered, technology attributes could
not be determined, and a robust technology value proposition could not be
developed. Furthermore, fostering external relationships would likely involve
engagement with the customer’s operational, commercial, and technical
functions — particularly when technology adoption would mean changes to
customer products or processes. Thus gaining market intelligence and
developing the technology value proposition would require inter and intra-

organisational functional involvement, and if this was not able to be effected,

then technology commercialisation would continue to be a difficult proposition.
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Table 5-11 presents extracts from respondents describing the challenges for

technology commercialisation effort:

Interview
Extract

Case C: Challenges for technology commercialisation

“We have to maintain momentum but what we need to be
doing is picking out ten people out of different teams and
sending them off to work in the food industry or the hospital
industry and get some cross fertilisation of ideas and
approaches in the ways of solving problems and we’re just
doing the same old mistakes, the same old things all the time.
There’s no oh [expletive], look that’s how they do it, or the
tourism, you know, they’re leaping and bounding ahead and
the scientists are just plodding. You know what are they doing
different that we could be doing. We don’t do that. We’re too
inwardly focused and we’re too accountable, every hour, all
year round busy and so there isn’t that time to invest in
sending people off to get those new ideas back.”

“...how competitive are we in this and how can we grow our
market space, who are our main competitors and we rely very
much on our business development team and we haven’t
done that very well in the past either and that’s another area
since we restructured and got our business...yeah, the whole
development team there, they are very much supporting our
science, because we’re very challenged in that area. We think
we have the right information and we think we know our
competitors but I'm not convinced that we really do until
somebody scopes it out for us and looks out there and works
with us.”

“...if for twenty years you’ve been running the science and not
been getting clear [commercialisation] signals then what’s
another unclear signal. Well they’ll [the scientists] just ignore
it or just keep doing it. And if we do get a clear signal well
[expletive] that’s a new thing so we’ll just ignore that too,
because, you know, we know if we ignore it nobody is going
to re-emphasise it to us, so people have this ability to just
beaver away and | think we realise that. But then again if you
just, and this is the opposite actually, you just have a business
plan and you only do what is in the business plan and you are
going to miss opportunities in science. So there’s got to be
some middle, | mean I’'m not sure we’re in the middle at all.
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We’'re still...l think people are beavering away quite a lot.”

“I think the other thing is that is quite important is that,
particularly when you’re dealing with a commercial customer
on a piece of research or a piece of technology, there’s
something of a fundamental disconnect between what they
[customers] want and what we [Case C] want. You know at its
crudest level, we want ongoing funding to continue to do
research, they want real life viable products and they want
them yesterday. We want to continue to throw money at
something until we get the world’s best mouse trap. They say
sorry it was ninety-five percent two years ago, you’ve now
taken it to a point where it's a thousand bucks a unit and
that’s the end of the story sort of thing and it’s not viable and
we could have done this two years ago, so there’s a lot of
difficulty around those sorts of issues.”

“... until our scientists are told... the science community
realises that we can’t afford that chasm there and that if you
bridge that chasm we need industry alongside us and so we
need some of that accountability in the short term...and that
scientists are recognising that that is an essential part of their
jobs. It’s not been a part of their jobs in the past, so people do
need some help and | think we’re kidding ourselves if we say
we can do it all ourselves where we don’t need those tools
because it won’t happen without those tools. So we need
those in the short term to get people up to speed with what is
required to get a return on investment and I’'m hoping that in
the long term as the young scientists come through and they
realise that this is the way science is done....”

“In terms of strategically what business are we in, why are we
in it, what is our value proposition, where do we want to be in
x-years time, what are the chunks in terms of, that we need to
add to the value chain, how do we add those chunks, who do
we need to collaborate with, in what form should that
collaboration take place depending on whether we’re trying
to produce you know, world leading capability for New
Zealand products whatever it may be. So, there is absolutely
no point whatsoever in sort of saying, right we’ve done five
years of research here it is in a bundle, please go and sell it. It
just doesn’t work.”

Table 5-11: Challenges for Technology Commercialisation in Case C
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Similarly, other respondents described the difficulty that scientists face when
seeking to develop relationships with external customers and networks:

“Some people do it very badly and there is a consequence of that
in that they will be excluded from things even when they are
good scientists. They can be excluded for the wrong reasons,
yeah, just because they are really bad at communicating and
networking, so don’t | think scientists are particularly good at it. |
think for their livelihood if you aren’t good at it then you are not
going to be particularly successful.”

“And I'm not sure that that’s the best use of our scientists, time

to do that market development work. | think other people are

better at that and we should partner with those and we should

do the science and our finance people should do the finances and

our scientists should do the science. And | think that scientists do

all sorts of crap that they don’t need to do.”
In sum, the data points to significant issues facing Case C technology transfer and
commercialisation effort. In particular, the phenomena experienced by the
actors’ revealed difficulties implementing cross-functional collaborative effort to
ensure that technology developments were connected to market needs, and
failing to garner these relationships would ultimately impact the firm’s ability to
develop commercial relationships with its external market. Perceptibly, there is a
need (role) for the firm’s marketer’s to ‘market the marketing concept’ to the

internal market so that the “chasm” between technical development and market

needs might be bridged. In this regard, the senior marketer suggested:

“So | think the marketing group has a really important job in
terms of... if you don’t gain that internal buy in to the strategy
and all the rest of it, there’s no point having lofty goals about
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what you’re going to be doing and achieving in five years time. So
| think that’s probably the critical thing, yes.”

5.42.4 Technology Diffusion

Analysis of Case C data showed that the concept of ‘diffusion” was not a term
that was used by the actors in describing ongoing customer involvement after
the transfer and commercialisation of technology. In many respects, the
historical reliance on intellectual property and joint venture relationships had
meant that there was no compelling reasons to continue engagement with end
customers — after all the sale had been made, and because there was a level of
disconnection between ‘science’ and ‘the market’, there was no compulsion to
ensure that the technology value proposition was, in fact delivering the benefits
to the customer. This is significant for marketers, because failing to deliver on
the ‘promised technology benefits’ would mean that opportunities for further
technology innovation were lost, and more alarmingly, that repeat business
would not be forthcoming from the customer. Table 5-12 summarises the
occurrences of phenomena, concepts, and categories that emerged during

thematic analysis of Case C raw data.
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Technology Transfer Total | Science | Market Concepts Categories
Phenomena
Resources 2 1 1
Funding 47 29 18 Funding technology | Resources
Prioritisation transfer
Compete for resources
Ideas 69 58 11
Knowledge 37 23 14
Intellectual property 27 29 56
Technical knowledge 3 Innovation
Market intelligence 2
Technology 33 24 Technological
Innovation 75 18 Technology -knowledge
Technology development 50 36 14 el epEt
Technology transfer 3 3 0
Technical attributes 1 1 0 )
Technical
Science 141 114 27 e
Technical capability 15 10
Joint Ventures 6 0
Relationships 10 7 3
Team 37 32 5
Partnerships 22 14 8 Collaboration
Trust 5 4 1 Relationships
Network 7 6 1 Partnerships
Cross-functionality 0 0 0
Culture 5 2 3 Cooperation
Connection 8 3 5
Communication 10 7 3
Consumer 2 2 0
External market 3 1
Internal market 12 10 2
Customer 11 6 5
Value chain 1 1 External market Internal
Marketing 36 27 9 market
Skills 18 12 6 Internal market
Change 22 1 1 Technology External
Information 31 22 9 transfer / ——
Value proposition 2 0 commercialisation
Value 16 4 12
Commercialisation 94 57 37
Sell 13 10 3
Product 33 15 18

Table 5-12: Summary of Case C Interview Data
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5.5 Case D:

5.51 The Firm Perspective

Because the decade leading up to 2005 had seen Case D transition from

‘producing science®”

to ‘developing and commercialising world class technology
products’, the expectation was that the new strategic focus on the development

and transfer of technology would in some way be reflected in the buildings,

presentation, and livery of the firm. This, however, was not the case.

Initial observations revealed that the primary research facility comprised a
‘campus’ of older buildings set starkly in an industrial area, the surroundings of
which appeared decidedly low-tech. It was a case of the ‘shop frontage’ bearing
no resemblance to the world class science and technology effort that was being

conducted as part of a new firm strategy and business model.

Despite the lacklustre physical appearance, Case D was in possession of a ‘bank
of knowledge and expertise’ built through a decade of contract research and

development for public and private sector clients. According to the CEO:

“The next step requires a significant shift in emphasis. It involves
taking some of our science assets and commercialising them, not
just in a consultancy sense, but creating new and stand-alone
businesses that may, for example, involve manufacturing,

* Funded from the public purse.
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marketing of IP or some other form of related business
enterprise.”
For the CEO and Board, the new strategy had determined that two ‘essential
pillars’ would enable the firm to derive value from technology transfer effort:
‘excellent science’ and ‘excellent commercial practice’, with commercialisation
activity seen as ‘every bit as much a discipline as the development of science
itself’. The ‘commercialisation’ process, according to the CEO, was seen as having

two starting points:

“One is right science. The other is in the market rather than in the

laboratory. It involves establishing customer need. The [business]

model we have created blends the science, technology and

business development elements into a single process.”
The conclusion here is that, by identifying ‘science’ and ‘marketing’ capability as
resources for technology transfer, and by matching ‘science’ to ‘market needs’,
Case D was acknowledging that technology transfer was able to be effected
through the collaborative effort of the technical and marketing functions. The
firm was also acknowledging the importance of developing collaborative external
partnerships as resources for commercialisation. Indeed, the overarching focus
in the firm’s technology transfer strategy now involved development of
relational resources through internal and external market collaborative effort.

Again, this conclusion is reflected in the perspective of the CEO, who stated

unequivocally that:
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“Unless it [technology transfer] is fully collaborative it will not

work.”
The data suggests that, from the firm’s perspective, promoting technology
transfer involved ‘marketing’ the technological knowledge that had been built
overtime by the marketing and commercial functions. The firm was also
promoting network relationships between the technical and marketing functions,
and with external customers and networks. The firm’s approach to technology

transfer is illustrated in Figure 5-5.

Customer and
network
collaboration

Cross-
functional
collaboration

Bank of firm
technological
knowledge

Figure 5-5: Case D Technology Transfer: the firm perspective
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5.52 The Actor’s Perspective

Of interest to the study was how the technology strategy articulated by the
firm’s executive was reflected in the activities of the actor’s in the research
setting. Since firm technology transfer effort was focused on developing and
commercialising the firm’s ‘bank’ of technological knowledge then, perceptibly,
collaborative effort would be required to focus this knowledge on identifying
opportunities for its deployment in (new) markets and networks. Furthermore,
collaborative effort would be required to develop value propositions that met
precise technical and commercial needs in these markets.

Arguably, a difficulty facing the firm concerned the ability of the technical and
marketing functions to bring together detailed customer knowledge (market
intelligence), and then match these needs with the firm’s technological
knowledge. Furthermore, the new strategy brought with it significant new
challenges for the firm’s technology transfer and commercialisation effort. This is

reflected in the comments of the senior marketer, who stated:

“So it’s just not good enough to be doing any good science, you
actually have to be getting some of these things to the point
where you’re getting a commercialised outcome or at least
having it evaluated and considered.”

5.52.1 Technology Innovation

The ability to recognise which ideas from existing technical ‘knowledge’ had the

potential to become innovative technologies that had market application was
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proving a challenge for Case D. Advancing innovative ideas beyond proof of
technical capability and into external markets requires detailed knowledge of
customer and network technological needs. Without this ‘market knowledge’,
the danger was that innovative ideas (and ultimately technical development)
would take on a life of their own (escalation bias), being driven by internal
technical considerations as opposed to meeting the needs of customers. If this
was the case, then valuable resources would be consumed and chances for
technology transfer would be diminished. These challenges for innovation are

reflected in comments made by the senior marketer, who stated:

“One of the things that we are constantly sort of, there’s a grey
area, is when is a good science idea still needing to be nurtured...
and clearly needs to be nurtured as part of a research
programme as opposed to it’'s now ready to really be stripped out
and pushed hard into a commercialising sort of framework and
we...that cut-off point isn’t always as obvious”,
and further that:
“We are getting away from what traditionally used to be stuff
very strongly siloed and you never had a clue what was going on
in the lab”.
Significantly, the idea that marketing should be involved early in the innovation
process to ensure that technology developments reflected an understanding of

network or customer needs was described as being a key consideration. In this

regard, the senior marketer stated:
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“...the earlier we get to think about these things the earlier

you’ve got a chance to actually work out what is the best route

you can possibly do this with because it may well be that at a very

early stage we might say well gee, that’s actually something that

we maybe should go and talk to industry because they’ve got

something over here and by putting those two things together,

we might get a better outcome.”
Thus, an important aspect of Case D innovation effort was securing marketing
involvement in the early ‘proof of concept stage’ so that commercial potential
could be identified. The difficulty here was that innovative ideas would only
develop commercial potential if there was a clear understanding by the technical
team of the ‘problem’ (or opportunity) facing the customer, and more
particularly, how the innovation might bring commercial benefit to the customer.
Furthermore, without this ‘market knowledge’, there was a danger that
technologies in development would ‘die in the valley of death’, and in the

process, waste valuable resources. The senior marketer reinforced this need for

market knowledge by stating:

“Yeah the ([technical] guys get a bit de-motivated when they, you

know, well | can’t do that, you know, but it's not because it’s a

bad idea, it’s just that we don’t have enough information on that

in time to make the call.”
Similarly, another of the firm’s marketer’s suggested that getting the scientists to
engage with the marketing function would always be a difficult proposition

because “it [marketing] could mean a hundred different things to a hundred

different people”.
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Despite these challenges, there was acknowledgement by the science and
commercial functions that working collaboratively on developing innovative
technical solutions would provide the firm with technological knowledge
‘resources’ that, because they were linked to specific customer needs, would
enhance the firm’s potential to transfer technology products and services.
Reinforcing the need for cross-functional collaboration, the senior marketer

stated that:

“It's a whole host of things but all of which sort of gel together
and give you if you like that intangible mix that you need to, and
you know it’s sort of working, so you're like we’ll see the
commercialisation team manager or the technology platform
manager and a couple of scientists in our office...| know hey, this
is working because these people are now coming to talk to us
about an idea, you know, which never would have happened in
the past. It just wouldn’t have been like that.”

5.52.2 Technology Development

The raw data revealed that another challenge for Case D technology transfer
concerned the ability of the scientists to accept that it was no longer their sole
duty to get the firm’s technologies developed and transferred into the market,
and that the marketing function was an intrinsic part of that process. This

assertion is illustrated by one of the firm’s marketer’s, who stated that:

“One of the challenges is getting some of the science people to
accept that it’s no longer their duty per se, that there are other
people now who are going to make a difference to this and the
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reality is that as the importance of the development of the
product, what it’s going to look like, the shape, design ...and so
therefore you’re dealing with a totally different set of needs and
that, so we’ve got a different set of people that are actually
capable of handling that and dealing with that. So we are
generally, I've generally found so long as you’re running that in a
team environment and managing that, it works okay.”

Similarly, the raw data suggests that marketer’s have a role in ‘coordinating’ the
technical relationship between the firm and potential industry customers. In this
context, marketing’s role involves promoting customer involvement in the actual
technology development phase, thereby ensuring that product attributes are
developed and customer needs are met. This concept, that marketing can
facilitate technical relationships with customer networks, is reflected in the

comments of a marketer, who stated:

“But | think if you can, and this comes back to my earlier
comment that if you can get commercialisation partners involved
early in the development of your research programme where
you’'ve got a clearly mapped out commercialisation objective
then you’re achieving that and they’re adding quite a bit of value
to the thinking, not so much of the technical but in terms of the
things they’ve got to think about as they start to think about the
market bit of it. But again | think that you do have to have an
element of management around that, and that’s often done with
the business development managers who are coordinating that
as well because there’s a strong link between the client and the
science...it’s actually is the coordinating link”.
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5.52.3 Technology Transfer

A key platform for Case D technology transfer strategy concerned the
development of a ‘bank’ of technological knowledge that brought together
technical know-how and market intelligence with an intention to match this
knowledge to precise customer and market needs. However, understanding
customer technical needs (and opportunities) and then matching the firm’s
technical capabilities to these needs presupposes that the firm is in possession of
external relationships, and further that these relationships facilitate the
collaborative exchange of technical and commercial knowledge. Here, the firm’s
relationships can be seen as ‘resources’ for technology transfer effort, and the
ability of the firm to develop and grow a network of industry relationships can
thus be viewed as key resources for the transfer and commercialisation of the
firm’s technology products and services. Supporting this concept, one science

respondent stated that:

“It's one of the strong drivers that | would suggest to you is
networking and yeah, | think that’s a key part of it and if you're
not networking and if you’re not mixing in that all the time and
seeing off that then you are probably not going to be as well
connected. But at the same time we scientists should generally
have some sort of sense, | mean | took one technology platform
this morning and went to a breakfast session with an industry
speaker and he got talking afterwards and the guy said oh, you
know, we’ve got this particular problem and [name] says well in
actual fact we might be able to help you with that problem. Now
if he hadn’t gone to that meeting he wouldn’t have come across
that, so now there’s a meeting going to be organised to have a
session as to whether in actual fact what they think is their
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problem well we might actually have a solution for, so that came
out of a networking opportunity”.

5.52.4 Technology Diffusion

As with other firms in the CRI Case, ‘after sale’ engagement with the customer to
ensure that the promised technology benefits were delivered, and that
innovation effort continued, were not phenomena that were observed or were
evidenced in Case D data. It is contended that a lack of diffusion effort reduces
the ability of the firm to innovate and transfer technology products and services
because, without post-sale engagement, there is a risk that technology’s
attributes are not realised and commercial gains do not accrue to the customer.
As a consequence, lack of firm diffusion effort can have a damaging effect on the
business-to-business relationship, reducing the opportunity for collaborative
effort, and likely creating openings for competing technology products and

services.

The point here is that the successful diffusion of new technology products and
services into the customer’s business enhances the development of inter-firm
relationships that, taken as a whole, provide technological knowledge resources
that allow the customer to ‘capture’ the benefits of acquired technology
products and services while promoting ongoing and collaborative engagement

with the firm to develop further technology innovations. As could be expected,
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the difficulty facing Case D diffusion effort involved the need to ‘market’ the
firm’s technological knowledge across and between the firm and its customers so
that technology benefits could be accrued and collaborative innovation could
continue. The senior marketer described this challenge for firm marketing effort

by stating:

“It's a huge amount of information but you’re trying to get it in a
way that other people can access it and learn from it and develop
from it and we’re just trying to get our mind around a more
structured way of doing that.”

Table 5-13 summarises the occurrences of phenomena, concepts, and categories

that emerged during thematic analysis of Case D raw data.
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Technology Transfer Total | Science | Market Concepts Categories
Phenomena
Resources 1 0 1
Funding 29 8 21 Funding technology | Resources
Prioritisation 0 transfer
Compete for resources 0
Ideas 22 10 12
Knowledge 11 2 9
Intellectual property 11 0 11 Innovation
Technical knowledge 20 8 12
Market intelligence 1 0 1
Information 11 1 10 Technical Technological -
Technology 70 10 60 knowledge knowledge
Innovation 26 8 18
Technology development 28 21
Technology transfer
- Technology
Technical attributes 3 0 3
development
Science 89 20 69
Technical capability 1 4
Joint Ventures 0
Relationship 7 0 7
Team 18 6 12
Partnerships 17 1 16 Collaboration
Trust 1 0 1 Relationships
Cross-functionality 14 0 14
Skills 2 0 2 Partnerships
Culture 2 1 1
Connection 26 1 25 .
Cooperation
Communication 1 0 1
Consumer 0 0 0
External market 57 9 48
Internal market 6 0 6 Market Networks
Customer 12 1 11 Internal
Network 10 1 9 External market marketing
Value chain 2 0 2
Marketing 11 2 7 Internal market
External
Change 16 10 6 xierna
Technology transfer | marketing
Value proposition 2 0 2 L
/ commercialisation
Value 25 20
Commercialisation 48 12 36
Sell 6 0 6
Product 35 3 32

Table 5-13: Summary of Case D Interview Data
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Chapter 6 - ACROSS-CASE ANALYSIS AND FINDINGS

Technology is so much fun but we can drown in our technology. The fog of

information can drive out knowledge - Daniel ]. Boorstin

Introduction

The objective of Chapter Six is to utilise the technique of pattern matching to
illuminate marketing involvement in technology transfer across the research
setting. In this mode of analysis, empirical patterns are compared with the
concepts and categories developed in Chapter Five in order to test for literal
replication. The identification of phenomenological patterns, particularly when
compared with literature themes, strengthens the case for analytical

generalisation and reliability of the study (Miles et al., 1994; Yin, 1994).

6.1 Across-Case Analysis Strategy

Where Chapter Five triangulated the raw data with observed phenomena, and
with firm documentation, facilitating the development of concepts and
categories pertaining to technology transfer, Chapter Six builds on the analysis
by focussing on patterns of marketing phenomena occurring across the Case
during technology transfer effort. This strategy, supported by the author’s
reflexive position, enables the study to further theorise marketing’s role and
meet a key objective, namely, the development of managerial insights for

marketing’s ‘role’ in firm technology transfer effort.
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6.11

Theoretical and Practical Underpinnings

As a precursor to illuminating marketing patterns emerging from the raw data,

analysis across the Case begins by presenting the themes and patterns emerging

from contemporary marketing theory and practice identified in Chapter Two>".

The proposition here is that, by comparing marketing patterns from theory and

practice with marketing patterns emerging from the raw data, a role for

marketing in firm technology transfer effort can be induced. To this end, Table 6-

1 presents marketing patterns from theory and practice.

Themes in Themes in Industrial Marketing Marketing
Technology Marketing Theory Practitioner Themes Patterns in
Management Theory in New Economy Theory and
Technology Transfer Practice
Market linked Distinction between Technology transfer
innovation activity is | internal and external | involves determining
the precursor to markets, and and meeting internal | Technology
technology conceptual and external transfer
development and development of customer needs involves

transfer

marketing as a
service

technological
(marketing and

Technical knowledge | Developing the firm’s | Competing in the technical )

leads to technology marketing capability, | new economy knowledge

products and specialised involves capturing

services which are knowledge and skills, | and marketing the

sources of firm value | and involves new firm’s technical

and competitive practices and knowledge and

advantage approaches capabilities

Cross-functional Marketing involves Collaborative activity

relationships social interaction and | between the

promote firm inter-dependencies technical and

innovation activity marketing functions

technological enhances technology

knowledge innovation and Technology
transfer transfer

Partnerships and
cooperative

Firm value can be co-
created with internal

Firm marketing
involves developing

involves intra
and inter-firm

*! Refer Figure 2-13
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relationships
promote firm
technology transfer

and external
customers

internal and external
customer and
network
relationships

Market connectivity
in technical
development
promotes firm
technology transfer

‘Markets’ can be
characterised as
individuals, groups,
and networks

Inter-connected
markets and
technology products
and services have
changed the

relationships

competitive
landscape
Early ‘kill’ decisions Resources for Market and network | Technology
conserve technical marketing are intelligence transfer
development heterogeneous and promotes firm involves
resources imperfectly mobile technology marketing and
innovation and technical
transfer resources

Table 6-1: Marketing Patterns in Theory and Practice

As can be seen in Table 6-1, comparative analysis of the themes from technology

management theory, marketing theory, and marketing practice reveal that

marketing involvement in firm technology transfer reflects three distinct

patterns:

Theory and practice pattern 1:
Theory and practice pattern 2:

Theory and practice pattern 3:

Technological knowledge

Inter and intra-firm relationships

Marketing and technical resources.

In order to more fully analyse these patterns from theory and practice with those

contained in the raw data, each pattern, and its relationship to marketing

involvement in technology transfer, is now discussed.

Firstly, it is concluded that promoting technology transfer involves deployment

of firm technological knowledge, itself a combination of technical knowledge (i.e.
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technical innovation and proof of concept) and marketing knowledge (i.e. market
intelligence and customer relationships). In practice, technical development
without market ‘connectivity’ reduces the ability of the firm to effect technology
transfer and commercialisation. Similarly, market engagement without
knowledge of firm technical capabilities, and their potential to solve customer
problems, reduces firm technology transfer potential. Put simply, technology
developments are, in theory and practice, more likely to be transferred and
commercialised where technical attributes are matched to specific customer

needs.

Secondly, firm technology transfer, by its very nature, involves intra and inter-
firm relationships. In this context, intra-firm relationships are characterised as
cross-functional collaborative effort between the marketing and technical
functions. Such relationships allow the transfer of technological knowledge so
that technical teams become aware of explicit market needs, promoting the
informed development of technology products and services with attributes that
meet these needs. Similarly, intra-firm relationships allow the marketing function
to become explicitly aware of the firm’s technical capabilities and innovation
potential, facilitating the marketing of these capabilities to customers and

networks who, in theory, stand to benefit from this knowledge.
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In practice, cooperative relationships between marketers and technical teams
conserve technical resources by increasing technology up-take as a consequence
of targeted technical development. Similarly, such cooperative relationships
decrease competitive pressure through active (read: motivated) involvement of
the technical team during customer engagement and value proposition
development, promoting heterogeneous technical solutions not easily matched

by competing technology products.

By comparison, inter-firm relationships are characterised as business-to-business
relationships whose purpose is joint exploration of the commercial potential in
transferring and diffusing technology products, services, and knowledge. In this
context, it is concluded that technology transfer potential is enhanced where
collaborative effort between firms promotes the exchange of technological
knowledge, serving as a precursor to innovative activity and the development
and transfer of technology products and services. In practice, these relationships
often involve a joint commitment to resourcing technology development,
generating a shared understanding of the development needs and value benefits
that accrue to both parties — the value proposition. Thus, effective inter-firm
‘relationships’ provide opportunities for marketer’s to gather accurate and
insightful market intelligence, with explicit knowledge of customer ‘problems

and opportunities’ providing a pathway for technical team innovation effort.
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Thirdly, it is concluded that firm technology transfer effort involves a
heterogeneous combination of marketing and technical resources. In this
context, resources are deployed for technical team innovative effort, proof of
concept development, and ultimately, for technology product and service
development. For marketer’s, resources are deployed for gathering market and
customer intelligence, customer and network relationship development, and for
inter-firm collaborative effort. In practice, marketing resources are deployed in
transferring marketing knowledge to the internal market (i.e. gathering and
dissemination of in-market intelligence to influence technical development), and
to the external market through the establishment and facilitation of
collaborative and partnership arrangements, and the facilitation of inter-firm

exchanges of technological knowledge.

6.2 Marketing Patterns across the Case

To strengthen the case for analytical rigor, the analysis now turns to illuminating
marketing patterns across the Case, and then to establishing whether these
patterns are reflected in the concepts and categories developed in Chapter
Five®?, and in the patterns developed from theory and practice identified in Table
6-1. The proposition here is that by comparing patterns in Case phenomena with

themes and patterns in theory and practice, it is possible to claim analytical

32 Refer Case firm Data Summaries.

369



Chapter 6: Across Case Analysis

generalisation and reliability, allowing theoretical development of marketing’s
role in a way that reflects its involvement in the new economy environment.
Importantly, it also allows the study to address the gap between theory and

practice.

6.21 Firm-level Document Themes

The across-Case analysis began with the compilation and comparison of themes
from Case firm documents and reports. As identified in Table 6-2, firm level
themes relating to the technology transfer intent of each Case firm were
compared and contrasted to determine the existence of empirical patterns.
Significantly, a pattern emerged across this data set, with Case firm documents
all revealing plans to promote firm technology transfer potential through the
development and deployment of:

Documentation pattern 1: Internal relationships (cross-functional cooperation)
Documentation pattern 2:  External relationships (collaborations and

partnerships)
Documentation pattern 3: Technological knowledge (technical and marketing)

resources

The analysis process then compared these document patterns with marketing
themes that emerged from the raw data. As can be seen in Table 6-2, the

marketing themes substantially reflected the strategic intent of each Case firm to
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promote innovation and technology transfer through cross-functional
cooperation, external partnership arrangements, and through the development
of technical and market knowledge. The marketing themes and their relationship

to firm-level themes and patterns are now discussed more fully.

6.22 Marketing Themes and Patterns in the Raw Data

Determining marketing themes and patterns in the raw data from across the
Case required cross-examination of transcription references to ‘marketing effort’
using, as a guide, (i) the interview questions, (ii) the Summary Tables of Case
interview data, and (iii) the author’s reflexive position. This process resulted in
the identification of marketing themes from science and marketing respondents
across the research setting. Analysis of these themes (Table 6-2) revealed a
pattern of ‘relationships’, ‘knowledge’ and ‘resources’, which are found to be

consistent with the marketing patterns found in theory and practice (Table 6-1).

Furthermore, when comparing the patterns from Case documentation with the
marketing themes and patterns contained in the raw data, the researcher
concluded that with one exception, each of the themes were explained by the
document patterns. The inference here is that from both the firm and actor
perspectives’, the pattern of internal relationships, external relationships, and
technological knowledge empirically reflect marketing resources in firm

technology transfer effort.
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For example, the data points to the importance of market intelligence, which
when combined with firm technical ability, generates technological knowledge
that can be applied to developing technical attributes that meet customer and
network needs. In this instance, the data suggests that combining market and
technical knowledge promotes internal team work through cross-functional
cooperative relationships, and increases the firm’s potential to innovate,
develop, and transfer technology products and services. Similarly, the cross-Case
intent of each firm to develop external market relationships was seen as a way to
facilitate involvement in cooperative technical relationships and partnerships,
with data themes and patterns reflecting actor intent to promote technical

innovation and technology transfer through collaborative relationships.

The ‘exceptional’ or sub-theme noted above is important to the study because it
relates to the challenge for marketing (or marketing challenge) raised in Chapter
One, and underpins a focus of the study. The proposition that the marketing
concept and the practice of marketing continues to be misunderstood emerged
as a significant theme in the raw data. Here, interviewees expressed their
misunderstanding and mistrust of marketing and the marketing function, with
respondents across the Case uniformly describing confusion as to marketing’s
role in technical innovation and technology transfer activities. Indeed, many
respondents viewed the marketing function as having the propensity to detract

from scientific and technical discovery by consuming firm resources that could
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otherwise be deployed in science effort, or alternatively were unsure how best

to develop and deploy marketing resources that relied more on collaborative

relationships and knowledge exchange, and less on concepts associated with the

4Ps. This finding reinforces practitioner experience, and confirms the intent of

the study to re-evaluate marketing’s role in technology transfer - from the

perspective of marketing - in order to develop practical insights for industrial

firm marketing management. The concept of an ‘evolved’ role for marketing, one

that reflects marketing phenomena in the new economy environment, is

discussed in Chapter Seven.

Firm-level Themes in
Case Technology
Transfer Documents

Marketing Themes from the

Interview Data

Phenomenological
Patterns

Case

1.

Developing
external
relationships
Promoting cross -
functional
cooperation
Transferring
technological
knowledge

Market intelligence
connects technical
innovation with customer
needs

Marketing relationship
development with external
customers and networks
promotes technology
innovation and
commercialisation potential
Internal collaborative
relationships and the
exchange of information
and between the marketing
and technical functions
promotes firm innovation
and technology transfer
potential

Marketing knowledge
combined with technical
knowledge enhances firm
technology innovation and
transfer

Marketing resources are

Market intelligence
Technical
innovation

Cross-functional
relationships and
collaborative effort

External customer
and network
relationships

Technological
knowledge

Marketing and
technical resources

Marketing
misunderstood
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Firm-level Themes in

Case Technology

Transfer Documents

Marketing Themes from the
Interview Data

Phenomenological
Patterns

required for engagement
with external customers and
market networks, and for
intelligence gathering and
dissemination to internal
customers

Marketing capability is a
resource for firm technology
transfer

Marketers and scientists
both perceive benefits in
cross-functional
engagement

Marketing is misunderstood
and mistrusted by technical
teams

Case

Provision of
marketing and
technical resources
Cross- functional
teamwork

Industry
partnerships

Market intelligence can
inform innovation and
technology transfer effort
Marketers can assist with
identifying and directing
innovation objectives
Marketers can identify
customer problems and
opportunities

Marketers can ‘bundle’
technological knowledge for
external markets
Marketers can establish
opportunities for new
external cooperative and
technical partnership
relationships

Marketing and technical
teamwork enhances firm
innovation and technology
transfer potential
Marketing relationship
resources are necessary for
enhancing firm innovation
and technology transfer
effort

Marketing is misunderstood
and mistrusted by technical
teams

Market intelligence
Technical
innovation

Cross-functional
relationships and
collaborative effort

External customer
cooperative
relationships

Marketing and
Technical resources

Marketing
misunderstood
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Firm-level Themes in
Case Technology
Transfer Documents

Marketing Themes from the

Interview Data

Phenomenological
Patterns

Case | 1. Alignment of 1. Innovation activity is Cross-functional
C: science and dependent on marketing relationships and
marketing and technical cooperation collaborative effort
objectives 2. Marketers can ensure that
2. External network technology attributes are Market intelligence
relationships linked to market needs
3. Cross-functional 3. Market intelligence can Marketing and
cooperation recognise the value to technical resources
customers of technical
knowledge and capability Technological
4. Deploying marketing knowledge
resources can promote firm
technical capability and Internal market
market connectivity relationships
5. Marketing can identify new
network opportunities External customer
6. Marketing can conserve and network
technical resources by relationships
determining which technical
development has the higher | Marketing
chance of commercial misunderstood
success
7. Marketers can create value
from IP
8. Marketing can develop firm
relational resources
9. Marketing cooperation with
technical teams promotes
development of firm
technological knowledge
10. The practice and benefits of
marketing is unclear to
technical teams
Case | 1. Determination of 1. Marketing can convert Technological
D: technological technical ability into knowledge
knowledge technological knowledge
resources 2. Marketing can determine Cross-functional
2. Cross-functional which innovations and proof | relationships and
collaboration of concepts have market collaborative effort
3. Customerand potential
network 3. Marketing relationships can | External customer

collaboration

gain access to sensitive
customer operational and
commercial data and
influence technology

and network
relationships
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Firm-level Themes in
Case Technology
Transfer Documents

Marketing Themes from the
Interview Data

Phenomenological
Patterns

6

development

Relationship marketing can
promote technology
diffusion and continued
inter-firm cooperation
Marketing can coordinate
Internal and external
relationships

Marketing is misunderstood

Marketing
misunderstood

Table 6-2: Marketing Themes and P

atterns across the CRI Case

6.23 Comparing Case Marketing Patterns with Concepts and Categories

The analysis now considers whether the marketing themes and patterns

occurring across the Case reflect the concepts and categories detailed in Chapter

Five’s within Case analysis. Table 6-3 presents the collated concepts and

categories, and compares them with marketing patterns from across the Case.

Case Technology Transfer

Within-Case Concepts Within-Case Across-Case Marketing
Categories Themes and Patterns
Firm resources Resources Marketing and technical

Technical resources
Marketing resources

resources

Technical knowledge
Technical innovation
Technology transfer
Market intelligence

Technological
knowledge

Technological knowledge
from technical capability
and market intelligence

Collaboration
Partnerships
Cooperation

Relationships

Market networks
Internal market
External market
Value proposition
Technology
commercialisation

transfer/

Internal market
External market

Internal cross-functional
relationships and
collaborative effort
External customer and
network relationships
and collaborative effort

Table 6-3: Comparative Analysis of Concepts, Categories and Patterns
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The conclusion here is that concepts and categories from the within-Case
analysis reflect the marketing patterns identified across the Case, suggesting
analytical ge neralisation and reliability of the findings. A further conclusion is
that marketing’s role in firm technology transfer effort shows patterns of
relational engagement and collaborative involvement with internal and external
customers and networks. Inductively, this suggests that collaborative
relationships facilitate the development and transfer of firm technological
knowledge, and are thus critical resources in firm technology transfer effort.

Notwithstanding this finding, an important question here concerns the
comparative analysis of marketing patterns from the Case with those from
theory and practice, and if the patterns ‘match’, how a theoretical role for

marketing could be inferred from this ‘meta-pattern’.

6.24 Comparing Case Marketing Patterns with Theory and Practice

Table 6-4 compares marketing patterns from the Case, with marketing patterns
in theory and practice. The conclusion here is that patterns for marketing effort
in firm technology transfer are consistent across the empirical data, in theory,
and in practice. Given the objectives of the study, this is an important finding
because it illuminates new considerations for marketing’s practical role in firm
technology transfer effort, and indeed highlights the need for theoretical

engagement with concepts more closely associated with the contemporary
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marketing environment. The implications of these findings for practice and

theory are discussed more fully in Chapter Seven.

Case Marketing Patterns Meta-Patterns Marketing Patterns in
Theory and Practice
e Internal market e Inter-firm e Technology transfer
relationships and cross- relationships involves technological
functional cooperation e Intra-firm (marketing and
e External market relationships technical) knowledge
customer and network e Collaboration, e Technology transfer
relationships, cooperation and involves intra and
collaborations, and partnerships inter-firm relationships
partnerships e Transfer of firm e Technology transfer
e Technological knowledge technological involves marketing
from technical capability knowledge and technical
and marketing resources
intelligence
e Technical innovation
though marketing
relationships and
cooperation

Table 6-4: Meta-patterns in Marketing

6.25 Summary and Conclusions

Analysis of marketing patterns within and across the Case, and in theory and

practice, reveal overarching or ‘meta-patterns’ for marketing involvement in firm

technology transfer effort, and further that these patterns illuminate and

describe the nature of marketing’s role. In essence, these ‘meta-patterns’

suggests that marketing’s role involves:

1. The deployment of marketing resources to capture and transfer firm
technological knowledge. These heterogeneous resources are described as a

combination of ‘market intelligence’, co-operative ‘relationships’, and
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‘technical capability’, which when taken together, provide the firm with an
ability to innovate and connect technical development to precise customer
and market needs;

The deployment of marketing resources to develop internal market cross-
functional cooperative relationships. These heterogeneous resources are
described as ‘cooperative internal relationships’ and ‘team work’ between
the marketing and technical functions, which when deployed, facilitate firm
technological knowledge, and inform innovation activity, technical
development, and technology transfer;

The deployment of marketing resources to develop external market
collaborative relationships. These heterogeneous resources are described as
‘collaborations’ and ‘cooperation’, between the firm and its customers, which
when deployed, facilitate the gathering of explicit market intelligence,
technical innovation, collaborative technical development, and technology

transfer.
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Chapter 7 — DISCUSSION

You can't wait for inspiration. You have to go after it with a club -

Jack London

Introduction

The purpose of Chapter Seven is to discuss and interpret the study’s key findings
and to explore their implication for theory, practice, and policy development.
After restating the research objectives, the Chapter begins with a review of the
key findings and discusses their significance for marketing and for firm
technology transfer effort. The second section then interprets these findings and
develops a theoretical role for marketing in each phase of firm technology
transfer. This section concludes with the presentation of a new conceptual
framework for industrial marketing that is informed by the empirical data,
marketing theory, and practitioner experience, and as such, has application in
theory and practice. The third section uses the new conceptual framework to
frame recommendations for further marketing theory development, taking
account of the marketing environment and new and evolving concepts in
marketing theory. The Chapter concludes with a discussion of policy implications

for the MoRST and the New Zealand Science system.
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Research Objectives Restated

The study set out to explore industrial marketing in the contemporary business
environment. The primary goal was exploration and description of marketing’s
theoretical role in firm technology transfer effort so that marketing theory, and
its practical application, could be developed. The study asked the question: ‘what

are the roles that marketing plays in industrial firm technology transfer effort’?

7.1 Section One: Key Findings

7.12  Finding One: Meta-patterns in Industrial Marketing

The overarching finding of the study relates to the identification of themes and
patterns in the Case data, in marketing theory, and in marketing practice, that
illuminate ‘meta-patterns’ that describe a role for marketing in firm technology

transfer effort.

In particular, these ‘meta-patterns’ relate to the deployment of marketing
resources that promote firm technology innovation, development, and transfer
through:

1. Inter-firm and intra-firm relationships

2. Collaboration, cooperation, and partnerships

3. Firm technological knowledge
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This finding is significant because it lays the way open to re-examine the efficacy
of the traditional (4Ps) theory of marketing which, at its core, reflects continued
reliance on concepts that are out of step with the study’s empirical findings,
contemporary marketing theory, and contemporary marketing practice. This is
not to say however, that the concepts embodied by the 4Ps are redundant,
rather, that their practical application in a knowledge economy setting does not
reflect the importance to industrial marketers of relationships, collaboration, and
the development and transfer of firm technological knowledge. For example, the
‘product’ concept no longer reflects the intangible nature of inter-firm
collaborative technology development, or the application of jointly developed
intellectual property and technological knowledge. The concept of ‘price’ does
not reflect collaborative technology development, non-uniform market
application of technology product attributes, or indeed the shared ownership of
cooperatively developed technical capabilities. Equally, the concept of
‘promotion’ now reflects instantaneous global presentation of the firm’s market
offer via interactive web sites and the internet as opposed to trade shows and
advertising. Lastly, the concept of ‘place’ has lost its relevance. Innovative
technology products and services now have the potential for application in non
traditional sectors with non-traditional customers and networks, bringing almost
limitless geographic placement of the firm and its market offer. From the
industrial firm perspective, this suggests that the role of marketing needs to

move beyond the theoretical strictures of 4Ps marketing thinking, and embrace

382



Chapter 7: Discussion

new marketing concepts more suited to firm value creation in an interconnected

knowledge driven economy.

The point here is that the role for marketers in the new economy has become
one of managing a network of cooperative internal relationships among people
and functional units which form the basis of the firm’s ability to innovate,
develop, and transfer technology and technology products. It has also become
one of managing a complex network of collaborative external relationships that
facilitate and implement value in the form of technological knowledge,
technology products and services, and money. The role for marketing in firm
technology transfer has thus become one of assessing, developing, and using the
firm’s internal and external relational resources to cooperatively and
collaboratively develop and transfer technological knowledge and technology

products and services.

7.13  Finding Two: An Expanded Role for Marketing in Firm Technology Transfer

Effort

The study found that marketing’s role in firm technology transfer effort
encompasses the promotion of ideas capture and innovation activity, technical
development, and technology transfer and commercialisation, reinforcing the
applicability of the conceptual framework of technology transfer postulated in

Figure 2-9. While the concept of technology ‘diffusion’ is not explicitly reflected
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in the empirical data, technology theory and practice suggest that deployment of
marketing resources (i.e. ongoing customer relationships and market
intelligence) promote firm ‘diffusion’ activity, further illuminating a role for

marketing in this phase of technology transfer.

Significantly, the raw data suggests that scientists and technical teams see a
need for increasing their engagement with marketers, customers, and market
networks so as to better inform technical development and technology transfer.
The data also suggests that cooperative marketing relationships with technical
teams facilitates development and transfer of firm technological knowledge,
innovation, and technology development and transfer. The conclusion here is
that marketing is well placed to facilitate and promote firm ideas capture and
innovation activity, particularly since this activity underpins the development of
future products and services that will ultimately be marketed by the firm.
Marketing is also well placed to influence firm technology development and
transfer given that development of technical attributes that are market
connected promote competitive market advantage, and increase the potential
for technology transfer and commercialisation. In this context, the technology
transfer difficulties experienced in the Case reflect a lack of cross-functional
cooperation and inter-firm relationship development, whereas functional
cooperation during the technology innovation and development phase promotes

development of heterogeneous technological knowledge. This knowledge is a
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vital marketing resource for technology value proposition development, and
serves as a precursor to inter-firm relationship development, collaborative

technical development, and technology transfer.

7.14  Finding Three: Marketing: Still Mistrusted and Misunderstood

Consistent with theory and practice, the study found that the marketing concept
and marketing practice continue to be misunderstood. However, while the
empirical data suggests ‘confusion’ with marketing’s conceptual role and its
practical application, no such confusion exists in the Case with respect to the
need for deploying marketing resources to promote collaborative inter and intra-

firm relationships and firm technological knowledge.

The findings also suggest that, in a business environment that values innovation
and technology transfer, cross-functional cooperative effort to effect the
matching of market intelligence and external relationships with firm technical
capability will increase the direct exposure of marketing thinking (understanding
and meeting customer needs) to a wider audience within the internal market. In
a sense, ‘new economy marketing’ facilitates the ‘marketing of marketing’ to
other functional groups, further highlighting the importance of internal and

external market network relationships.
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7.15 Finding Four: The Importance of Internal Market Relationships for Firm

Technology Transfer

There is a saying in marketing that for the firm to achieve its external market
objectives, the firm’s internal market must first function. The study, and the
literature, reinforces this view by confirming the importance of the internal
market for firm technology transfer. Without internal market collaborative
relationships, firm innovation activity and the development and transfer of
valuable technological knowledge (market intelligence) will be curtailed. So too,
will the ability of the firm to match its technical capability to market needs,

further reducing firm technology transfer and commercial potential.

The discussion here relates to the need for the marketing function to embrace an
‘interactive parallel’ when managing the internal and external markets. Put
simply, marketing’s role has become one of facilitating and managing multiple
internal relationships to promote technology innovation and development -
while at the same time managing multiple external relationships to promote
technology transfer and commercialisation. Again, the study’s conceptual
framework of technology transfer reveals that half of firm technology transfer
effort occurs within the internal market, making ‘internal market development’ a

vital consideration (role) for marketing effort.
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7.2 Section Two: Interpreting a Role for Marketing in Industrial Firm

Technology Transfer Effort

7.21  Marketing’s Role in Technology Innovation

In the Case, innovation activity is undertaken to provide the firm with future
technology product and service potentials, and ultimately, with revenue streams
from technology transfer and commercialisation. This makes ideas capture and
innovation activity of vital concern to marketers, since marketing will be charged
with promoting and commercialising the firm’s future technology product and

service offer.

However, even if issues of cross-functional ‘mistrust’ are overcome, firm
marketing effort faces challenges in capturing potentially disparate innovative
technical ideas from formal R&D effort, and also from more informal ‘skunk
works’ projects associated with individuals or smaller technical teams. The
discussion here relates to a need (role) to deploy marketing resources to
promote firm ideas capture and technology innovation effort so that:

1. Intellectual property and/or intellectual capital potentials are identified

2. Future technology product and service potentials are identified

3. Customer and network (commercial) potentials are explored

4. Opportunities for collaborative relationships with external customers are

initiated
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5. Bundling and packaging with other technical capabilities take place
6. Cooperative internal relationships are developed (and issues of trust
dispelled)

7. Firm technological knowledge is developed

7.22  Marketing’s Role in Technology Development

Consistent with theory, difficulty during the technology development phase
(valley of death) was uniformly reported in the Case, in particular technical team
uncertainty that development resources were secure, and marketing uncertainty
that technology developments were ‘market connected’. The suggestion here is
that in mitigating these uncertainties, marketing’s role involves early deployment
of marketing resources (i.e. market intelligence and customer relationships) to
promote market-connected technical development and technology transfer
potential. This is an important role given that technology management theory
reports the criticality of market connectivity in technology development, and the
importance of conserving technical resources through early termination
decisions. Thus in a practical sense, marketing’s role involves deploying
marketing resources to promote firm technology development so that:

1. Technical development effort is informed by market intelligence

2. New technology products and services potentials are identified, and new

technical capabilities are promoted,
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3. Collaborative external market technical development opportunities are
identified

4. Market intelligence is applied to firm decisions on resource allocation

5. Cooperative internal relationships and cross-functional networks are
developed

6. Firm technological knowledge is developed.

7.23  Marketing’s Role in Technology Transfer

A tenet of this study is that conceptual application of marketing’s 4Ps does not
provide an adequate guide for marketing’s role in firm technology transfer.
Moreover, practice and theory both associate technology transfer and
commercialisation with very high levels of uncertainty, unpredictable demand
patterns, and increasing competitive pressure, making technology transfer

extremely problematic for marketing managers.

In order to mitigate these ‘technical’ and ‘market’ uncertainties, the argument is
that a more holistic role for marketing is needed to better promote the technical
and market objectives of the firm. Where in the past it was reasonable to expect
that technology would be transferred simply because the firm had developed a
technology ‘product’ that met a supposed market need, formulated a ‘price’
acceptable to the customer, supported sales effort through trade ‘promotion’

activities, and pursued customers at their ‘place’. Now, by contrast, analysis of
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the empirical data, theory, and practice contend that marketing’s role involves

the development of cross-functional technological knowledge and collaborative

external relationships. Conceptually, this is a more expansive approach, and

involves deploying marketing resources to promote firm technology transfer and

commercialisation so that:

Technology value propositions are informed by firm technical capability,
market intelligence, and external customer relationships (i.e. technological
knowledge)

Collaborative external market technical developments are linked to explicit
customer needs, increasing the chance of commercialisation and competitive
advantage

Firm intellectual property, intellectual capital, and technical capabilities are
better able to be ‘valued’ and commercialised as a consequence of network
relationships and market intelligence

Technology product and service branding and promotional opportunities are

illuminated.

7.24  Marketing’s Role in Technology Diffusion

While diffusion activity was not explicitly reported in the empirical data, it could

be argued that the concept - i.e. continued engagement with the customer to

ensure capture of customer technology benefits - now finds practical expression

in ongoing collaborative external relationships that, by their nature, facilitate
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ongoing technical collaboration and value capture for the firm and the customer.
In this sense, technology transfer (commercialisation) and diffusion (after sales)
activities are subsumed by ongoing inter-firm relationships and collaboration.
Furthermore, these relationships enable ongoing capture of explicit market
intelligence in the form of explicit knowledge of customer and network needs,
creating marketing opportunities for further technical collaboration and

technology transfer.

Theory and practice also suggest that firm ‘diffusion’ effort is encapsulated by
activities associated with technology transfer, suggesting that collaborative
technical development create the conditions for ongoing relationship with the
customer, illuminating a role for marketing in this phase. Notwithstanding the
conceptual merging of firm technology transfer and diffusion effort, marketing
resources are deployed after technology commercialisation so that:

1. Ongoing collaborative effort continues and new opportunities for technology

innovation and transfer are identified
2. Market intelligence continues to inform firm technical development

3. Firm technological knowledge continues to develop.

7.25 Summary

Fundamentally, this thesis argues that marketing’s role in firm technology

transfer is unclear in practice and in theory, with this confusion reflected in the
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empirical data. Further, the study contends that normative application of
marketing’s 4Ps in a new economy environment does not adequately describe
marketing’s role in firm technology transfer effort. This is a problem for industrial
marketing managers seeking to increase firm revenue and gain competitive

advantage.

Using the conceptual framework of technology transfer developed in Chapter
Two (Figure 2-9), the study found that marketing’s theoretical role, and its
practical application, involves concepts associated with the internal market
(innovation and technical development, cross-functional relationships, and firm
technological knowledge); and with the external market (technology transfer,
inter-firm relationships, market intelligence, and collaborative technical
development). Moreover, these concepts can be viewed as heterogeneous
marketing resources, and as such, have practical application in firm technology

transfer effort.

7.26 A New Conceptual Framework for Industrial Marketing Practice

Figure 7-1 presents a new conceptual framework for marketing’s role in firm
technology transfer. The marketing concepts of ‘technology transfer’, ‘market
intelligence’, ‘technological knowledge’, and cooperative and collaborative
‘relationships’ are conceptualised as resources that are deployed in the external

and internal markets. In this way, marketing’s role in technology transfer
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involves (i) gathering external ‘market intelligence’ to inform internal market
innovation and technical development, and to identify opportunities for external
market collaboration; (ii) promoting and developing firm internal cross-
functional cooperation and external collaborative ‘relationships’; (iii) combining
internal technical capabilities with external market intelligence to develop firm
‘technological knowledge’; and (iv) facilitating firm ‘technology transfer’ through
matching internal market technical capability with market intelligence and

external market relationships.

The framework is significant in that it accommodates the meta-patterns
identified by the study that exist in contemporary marketing theory and practice
and in the empirical data, and as such, serves as a bridge between theory and
practice. It also accommodates the economic need for contemporary industrial
firms (and hence marketer’s) to innovate, develop, and transfer technology
products and services for competitive market advantage using strategies to
develop the internal and external markets. Further, the model is significant
because it provides practitioners with an alternative to marketing’s 4Ps
approach, considered by this study, and marketing theory, to be a somewhat
outmoded guide for marketing’s role in firm technology transfer effort. Lastly,
the model provides theorists with an opportunity to reconceptualise marketing’s

role using the more contemporary literature concepts of ‘relationships’,
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‘technological knowledge’, ‘market intelligence’ and ‘technology transfer’ as a

new ‘mix’ to guide marketing practice.

Technology
Transfer

External Market External Market

Internal
Market

Internal
Market

Cooperative
and
Collaborative
Relationships

Marketing
Resources

Market
Intelligence

Internal
Market

Internal
Market

External Market External Market

Firm
Technological
Knowledge

Figure 7-1: A Conceptual Framework for Marketing’s Role in Firm Technology
Transfer
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7.27 The Conceptual Framework and the voice of the customer

If it can be said that meeting the needs of the customer embodies the marketing
concept, then it could be argued that comparing and contrasting the conceptual
framework for marketing’s role in technology transfer (Figure 7-1) with data
collected from CRI external customer interviews provides a useful mechanism to

gauge its efficacy from the perspective of the customer.

The intent here was to put the conceptual framework to the test, so to speak,
and to demonstrate its efficacy as a useful framework or guide for industrial
marketing practitioners, which is an objective of the study. Thus by introducing
the voice of the customer, comparisons can be made with marketing patterns

from the Case and from theory and practice.

The customer interviews consisted of three in depth and semi structured
interviews with an average duration of one hour, with each interviewee
representing a different sector group33. Additionally, the researcher facilitated a
number of ‘morning tea discussions’ with managers from each of the customer

firms to augment the themes from the interview data.

** The sector groups represented were the NZ Wine industry Association, Zespri, and the Port of

Tauranga.
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Consistent with the Case data, the CRI customer interviews revealed marketing
themes that closely matched those expressed by the CRI scientists and
marketers. In particular, the meta-patterns of inter and intra-firm relationships,
collaboration, and firm technological knowledge identified in the Key Findings

repeated in the customer data.

Each interviewee reinforced the need for the deployment of marketing resources
in technology transfer, the gathering and dissemination of market intelligence,
the importance of marketing and technical knowledge, and the requirement for
collaborative relationships, reinforcing the usefulness of the conceptual

framework for industrial marketing practitioners.

Additionally, each interviewee made the distinction between marketing activities
associated with the ‘internal market’ and the ‘external market’, further
reinforcing the study’s findings that cooperative activity between internal CRI
science and marketing functions and collaborative activity between the CRI and
its external customers promoted effective technology transfer and better met

the R&D needs of the CRI customer.
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Conceptual
Framework

Voice of the Customer:
Representative Quotes from the Customer Interviews

Technology
Transfer

“CRIs in general seem very light on marketing people...in other
words, there is hundreds of scientists, bunches of admin people
and business managers who manage business things...but very,
very few people in my view in CRIs that are focused on
commercialisation. There might one or two or three people, it
seems, it seems a very low proportion if the focus to
commercialise and tech transfer.”

“l imagine, like if you had a bunch of people there whose job was
to get this information out, working with industries the focus of
the CRIs would be a bunch more people involved in that
activity...so from my perspective some of the people | know in
the CRIs there is very, very few in that area, and that is based...
and scientists don’t make good commercialisation people.”
“There is an inordinate amount of information out there already
that is unassessed, | mean the universities are pumping out
humongous amounts of information, so are the libraries, who
knows where else...and it seems to be that New Zealand is
focused on creating more knowledge, which is fine, but that is
not where we need to focus, we need to focus on the other end,
on how to get that knowledge to create a better economy.”
“What we have found is that the commercialisation step is often
more costly and requires a broader range of skills than the initial
research side, and it is critical that, in the development of the
project that both CRI and the customer fully understand the
resources that will be available for that commercialisation from
the CRI, so that the customer is not left with a solution which is
still got a significant amount of work for implementation.”

“We have got some examples at the moment which are working
really well with one of the CRIs on the commercialisation of new
varieties, so we have got the CRI people actively involved within
the management steering groups for that commercialisation
process. So they can see firsthand the issues of
commercialisation and are able to put, feedback into that
steering group, or even identify issues before they are fully
apparent to the rest of the steering group. So that has been a
invaluable.”

Market
Intelligence

“l think being able to, if you are networking and you have a
network of people to call on them to sound ideas, to maybe you
know someone who knows someone whose has got some part of
the puzzle that you need to fit in there to make it all work or
whatever...those networks of people in organisations is
incredibly important, and in fact | think that is the thing that
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really makes or breaks it really.”

“What are the big learning’s? It is really hard and | don’t have the
answers to it, but it takes a whole heap of people thinking and
talking and discussing and networking and it takes a total focus
on that, those important aspects, and | think that is what a lot of
overseas companies do. They are focused on that type of
thinking.”

“...because to me the scientist that is engaged with industry at a
close understanding will have a much clearer idea of how the
science will deliver what the industry is after, and the further
away from that understanding the further your research will be,
and that is plain as it can be.”

“The first part is doing background work on our business, getting
up to speed with where our business is going in the future, and
looking at understanding our existing product, this is operations,
and identifying some synergies between the activities in an CRI
to either allow us to develop opportunities that we are
identifying or bringing to attention opportunities in relation to
our strategic direction or identify skills and capabilities with
some of the problems that we may have also identified. Often
CRIs approach us and they tell us all about their skills and
capabilities, and have little understanding or insight into our
current business or our future business direction.”

“People in our business are very knowledge about their part of
the chain, they are also often time short in relation to focusing
on reviewing projects, and projects which appear to have a poor
understanding or insight into our supply chain, or business, or
networks will get dismissed very quickly.”

“He, or the supplier would have to familiarise himself with the
industry, in that way. | mean the supply chain is a very intriguing
part of, part of the industry as a whole, so if the supplier is
specifically targeting the port he needs to familiarise himself with
all the ins and outs of shipping, transport, the infrastructure
around it, so we are talking port infrastructure as well as IT
infrastructure, as well as supporting ports support structure,
service providers needs and requirements...it is the whole kit and
caboodle.”

“...well that is very important, they [CRIs] have to be aware what
our requirements are and they have to be aware of what their
product can do for us if they are trying to sell a product without
understanding our business or perhaps understanding a product
to an extent where it is more important for them to sell it to us
or them being assured that it is the solution for us. That is
something that we will never accept.”
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Firm
Technological
Knowledge

“...you can’t be everything for everybody and it is better to leave
that to other people who know about that, and just use them as
the sounding board. In other words if you try and get to know
everyone’s business it is just too complex, it just, you know you
only have x number of hours in the day, that is what | am
thinking. But you know it would be the perfect solution if you did
know what everyone’s business is quite intimately through the
value chain.”

“So it is a unified company, where it needs some tasks that are
very different, commercialisation tasks are very different job to
that of scientist...so yeah particularly | see CRIs as science
organisations meddling in a little tech transfer dabbling and
commercialisation if you see what | mean.”

“1 think it’s a hell of a lot of networking initially, | mean | think
you have to network with scientists, you have to network people
in your area, | don’t think you can do over all science, you need
to specialise in certain areas, and think gradually about this is
what we know, or this is what these people know, there are
opportunities here to get this information out and create wealth
from it.”

“...and it is being really open-minded about it, in other words if
you are talking to a bunch of scientists about research don’t
think of that as merely research, think of that as every activity
that these people do, whether it is selling new lab equipment,
created some idea, they came up with some gap they couldn’t do
research on, or they were out on a boat and developed a new
type of outboard motor, or something, | don’t know anything,
don’t just think about just what the scientist is doing, think about
all the knowledge these people have and how can we create
wealth from that knowledge in a totally open way.”

“...but we have found that it is valuable to have a dialogue and
discussion and look at developing a project proposal which
understands the opportunity or the problem stakes from the
customer perspective, and then provides a range of options or
approaches on how we can start addressing that, and then that
allows a further conversation or discussion on which of those
options are likely to have a better fit...”

“Yeah exactly, | think that’s it, and it takes two to tango, so the
scientists need to be in that space as well. So | guess when you
include scientists, part of the understanding that a CRI is not to
just sit there and do great science, which is definitely part of
their employment agreement, but it is a wider role, and they
need to be able to interact with marketers or other people to get
the information out.”
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Collaborative
Relationships

“...the marketing opens up the thoughts and understanding to
know what is actually there, and what is not and where the
knowledge lies. So they need to work together.”

“l have never thought about that, | mean what | am trying to do
here is bring the company marketers, from industries and our in
house marketing team, the more generic marketers, together to
work with the science people to, as a sort of partnership
between marketing and science and develop projects that are
going to deliver market outcomes to the industry.”

“Yes, it is, it is personally, everyone is different, but | think you
have to see the whites of the eyes, you got to trust the person,
but more and a relationship is build on trust and the longer you
have a relationship the more you deal with someone or
something, the more you, you know trust just doesn't come... |
think it is vital, yeah no | think it is vital.”

“What to do with that science, and pushing it out to commercial
success is incredible variable, incredibly complex and it is very,
very hard, it equates a lot of different people in different
positions in different companies to actually make it work. And it
is not just one person knows everything, its, yeah it is very, very
complicated. So each individual time it’s often quite different.
Depending on the product, depending on the service, depending
on the companies you are dealing with, depending on
everything.”

“And to me it would all come down to the person, almost
certainly, if that person can get on with scientists, can network
with scientists, can bring out the best for scientists so they open
up and prepare to spend time with a scientist and CRIs, and then
have a good people to brainstorm with about ideas and then
develop that to the industry, | think that to me is the way | see
it.”

“I guess a good example of this is in our, it is important that the
CRI takes the opportunity to work within the cross-functional
implementation and commercialisation teams within the
business.”

"So what we want is a CRI to work with us as our
commercialisation partner, but also be able to affective bring in
networks and expertise through their broader relationships as
opposed to having a CRI as a closed boundary organisation. That
is probably the biggest area that we see, that often CRIs and we
do have relationship, then they see us as a captive client, rather
than you know building up a relationship where they are portal,
where they have a strong understanding, but they can interface
with other activities or technologies, which can develop the
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overall economic growth of both organisations.”

“During the process, sorry during the introduction of course we
need to establish straight away a good rapport. | mean if that is
not the case then it is, we are going down the track of flogging a
dead horse, might as well stop the process straight away.”

Table 7-1: Comparing Customer Interview Data with the Conceptual Framework

7.28 The Conceptual Framework and the author’s reflexive position

As was highlighted in the Methodology Chapter, it was important that the study
acknowledge the author’s reflective position on both the process and the
product of the study. If the conceptual framework for marketing’s role in
technology transfer (Fig 7-1) can be viewed as the product of the study, the
question then becomes how has it been implicated by the authors reflexive
position? Answering this question invites the author to ‘reflect on being

reflexive’.

As has been described in Chapter Three, the researcher has had practitioner
experience of marketing and technology transfer in a number of New Zealand
and Australian industrial firms. This experience facilitated development of a
network of working relationships with CRIs, and with networked firms operating
across multiple industry sectors. Benefiting from these relationships and
networks, the author was able to embark on this study both as a researcher and
as a practitioner with experience in the marketing and technology transfer effort

of the research setting.
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Implications for the product of the study

Effectively, the researcher had unrestricted access to multiple industrial firms,
and their personnel, processes, business plans, and archival material. This
unfettered access facilitated the observation and gathering of detailed
impressions and descriptions of Case technology transfer and marketing effort,
cross-functional interaction, and relationship development with individuals and
teams. It also enabled the researcher to experience Case marketing and
technology transfer effort from the perspective of the ‘researcher as

practitioner’, and indeed, from the perspective of the customer and supplier.

While it could be considered that this ‘closeness’” and ‘familiarity’ with the
research setting might influence the study’s interpretation of the observations,
documents, and the raw data, the proposition here is that the author’s reflexive
position provided a unique opportunity for rich description of the phenomena
under study in its natural, behavioural, and organisational context. Indeed
because the study’s objective was to develop a holistic role for marketing in firm
technology transfer, it followed that the study must therefore take account of
the individual, firm, and network perspectives. On reflection, achieving these
‘multi-voice’ reconstructions required a methodological ‘capability’ that, through
the author’s reflexive position, was able to develop a holistic role for marketing —

the product of the study. In this way, the researcher’s reflexive position
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promoted much deeper involvement in the research process and, interpretively,

the research product.

7.3 Section Three: Recommendations for Theory and Policy Development

7.31 Recommendations for Theory Development

While the study has explored and interpreted a more holistic and expansive role
for marketing in industrial firm technology transfer, there remains considerable
scope for theory development that reflects the changed marketing environment.
For marketing researchers, this suggests a quite critical need for re-
conceptualising marketing’s role, and more particularly for theory development
that reflects a greater interest in the managerial aspects of networking, and in
conceptualising and developing the firm’s ability to successfully develop and
manage its internal and external relationships. The problem for the firm and for
marketers is how to manage their interactions with others so as to develop,
preserve, and promote a productive and valuable role in the networks of which
they are a part. Thus the challenge for marketing scholars will be to develop

theory that defines this ability and explores how it can be conceptualised.

This is important because academic programmes continue to teach the 4Ps
concept of marketing as the ‘framework’ from which students are encouraged to

conceptualise marketing. For example, a 2009 university examination paper asks:
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“A positioning strategy is implemented by means of a well-
coordinated 4Ps marketing mix (product, price, promotion,
place). Explain the key considerations involved in putting
together an effective 4Ps marketing mix.”

It is not surprising that this ‘ingrained’ concept of 4Ps marketing thinking
continues to have an effect on the way students, and ultimately managers,
conceptualise marketing and its role in the contemporary business environment.
Reinforcing this, an impromptu survey of university third and fourth year
marketing students asked the question “in a paragraph or less, explain what
marketing and the concept of marketing means to you”. The students’
gualitative responses corroborate the study’s assertion, and indeed that of the
literature, that the ‘marketing concept’ continues to be misunderstood and
outmoded, being variously described in the survey as:

e “Selling products or services to people at a profit”

e “Understanding customers and creating value with them”

e “Marketing is engaging with your customers or business partners in
order to create value together”

e “An exchange of value (goods or services) between a firm and its
stakeholders”

e “4Ps — the way of communicating products and services to all
possible people”

e “4Ps for a good or service in the market place”

e “Giving customers what they want, working together to co-create
value for business and customers”

e “Communicating the customers viewpoint to the company”

e “Letting the world know the benefits, capabilities, and values of a
particular product or service”

e “Process of promoting, selling, advertising, and creating value for
services and products”.
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The point here is that, while there is nothing inherently wrong with these
answers, they nevertheless bear little resemblance to the actual role that
marketing plays in industry. For example, while there is some reference to the
co-creation of value, the concepts of ‘knowledge transfer’, ‘market intelligence’,
and the importance of ‘relationships’ and the ‘internal market’ are not
mentioned. Neither is the importance of firm technological knowledge. As this
study and the literature have shown, these theoretical constructs have become
vital concepts for marketing practice and for firms seeking to create economic
value and market advantage. Thus in a general sense, much work is yet to be
done with respect to developing marketing theory and its role in the

contemporary business environment.

In the context of this study, a central premise is that the concepts of
‘collaborative relationships’, ‘market intelligence’ and ‘technological knowledge’
can be considered vital marketing resources that allow firms to compete not just
on the basis of offering technology products and services, but also through
exploiting, in tandem, the underlying resources and capabilities associated with
technology innovation, development, and transfer effort. The idea that firms can
view resources and capabilities as marketable assets has been the focus of
growing attention by researchers (e.g. Barney, 1991; Fredericks, 2005; Galende,
2006), including the conceptual development of new ways for ‘value creation

through exploiting the capabilities utilised by the firm in creating its products’
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(Blois and Ramirez, 2006). However, to do so effectively poses a challenge and an
opportunity for marketing theorists, particularly in determining the theoretical
interrelationships that exist between the concepts of ‘technological knowledge’,
‘market intelligence’ and ‘internal and external relationships’, or indeed in the
determination of new ways to conceptualise ‘customers’ (as co-creators) and
‘markets’ (as technological knowledge networks) and ‘marketing activities and

practices’ (roles).

Further, recent marketing research (Moéller, 2006) has begun to examine how
customers and suppliers perceive value, and their roles in value creation - raising
more important questions for marketing theory development and practice. For
example, marketing theory is in the early stages of examining what constitutes
value in business-to-business marketing and the kind of competencies and
processes that create value in a knowledge economy. Indeed, strategic and
marketing authors argue that RA theory, because of its basically intra-
organisational orientation, does not adequately cover the fundamental
processes by which resources are transformed into something that is of value for
customers (Golfetto, and Gibbert, 2006; Priem and Butler, 2001; Ritter, 2006;
Srivastava, Fahey, and Christensen, 2001; Zerbini, Golfetto, and Gilbert, 2003). By
focussing on marketing resources and competencies, products become less
central and as such, competition occurs on dimensions beyond ‘product’ and

‘price’. This line of enquiry suggests that, while products can be analysed and
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copied by competitors, firm specific competencies are harder to understand and

are thus harder to replicate.

This raises two very important questions for industrial marketing scholarship.
Firstly, how can the firm build its marketing resources so that they become
capabilities that are not easily replicated by the competition, and thus allow the
firm to avoid competing on the basis of product, price, promotion, and place?
The premise here is that firms may argue that their technologies enable market
leadership today, but further, that their competencies (marketing resources)
allow them to lead in the future. For scholars like Ritter (2006), such
competencies can be the basis for long-term relationships, perpetuating the

firm’s competitive advantage.

Secondly, how can these firm level competencies be ‘packaged’ and marketed to
customers and networks? Although RA theory recognises that the value of
resources is determined by the market context within which the firm is operating
(Barney, 2000) and that marketing related resources such as ‘relationships’ or
‘technological knowledge’ are valuable (Ritter et al., 2004; Srivastava et.al.,
2001), it does not address the processes of transforming resources and
capabilities into opportunities for customer value creation. Put another way, the
challenge for marketing theorists here is developing a clear understanding of

how firms develop an understanding of their own competencies, not so much in
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internal market terms, but in terms of customer benefits and the need for a
‘marketing mix of competencies’. Thus there is a clear need for research that
explores inter-organisational collaboration and value creation in an environment
where the roles of suppliers and customers are now complex and intertwined,
and firm network resources promote innovation and technology transfer. In this
way, the development of collaborative resources can be theorised as a special
kind of marketing competence. In many respects, this study is a step in
answering these important questions for marketing theory development, and for

industrial marketing practice.

7.32  Research Limitations

Aside from considering several avenues for further research, it is acknowledged
that this exploratory study has a number of limitations. Chief among these
include the limited number of firms involved, and their nature, being large scale
industrial R&D organisations owned by the New Zealand Government. The study
did not include private sector R&D organisations or SMEs” which may differ from
the Case in their approach to technology transfer and their conception of
marketing’s role, and thus further research is required to test the efficacy of the
conceptual framework (Figure 7-1) and its usefulness as a basis for marketing

theory development and practical application.
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Secondly, the four firms within the Case have their origins as fully funded
research providers, and despite more than a decade of public policy demanding
increasing levels of industry engagement (market connectivity) - as opposed to
the pursuit of pure science, there remains a vestige of ‘institutional memory’
that, along with actor ‘marketing prejudice’, may limit engagement with the
marketing concept and commercialisation effort. Certainly the raw data suggests
that CRI science and technical staff continue to ‘misunderstand’ the marketing

concept, or are ‘mistrusting’ of the marketing function.

Thirdly, the study focussed on marketing/commercial and science/technical
effort, and so did not involve actors from other functional areas. This is a
particular limitation in that other functional roles, given the new economy, have
also been subject to change, and thus may offer new opportunities’ for cross-
functional (i.e. operational and/or administrative) engagement with internal and
external marketing effort. This may be an especially important consideration
given the reliance this study places on the ‘internal market’, ‘relationships’,

‘cooperation’, and the development of firm ‘technological knowledge’.

Fourthly, the study chose to consider the empirical data using the lens of RA
theory, as opposed to theory development from other, equally valid,
perspectives. As was shown in Chapter Two, ‘structuration’, ‘role’, and

‘contingency’ theories are all examples of alternate perspectives from which it is

409



Chapter 7: Discussion

possible to evaluate marketing’s role in firm technology transfer, suggesting a

limit to the study’s claim of generalisation.

7.33  Recommendations for Policy Development

Given the importance the Government places on New Zealand’s participation in
the ‘knowledge economy’, the findings of this study have quite significant
implications for policy development in the Vote: Research, Science, and
Technology (RS&T) portfolio. The implications relate to the two broad areas
within RS&T that have been identified by the MoRST as having the ‘greatest
potential impact’ for New Zealand economic development (MoRST, 2008): (i)
complimenting a strong bio-economy sector by building an equally strong
technology sector, and (ii) getting better at utilising the benefits of investments
in public good research. Within this broad strategy, the intention is to develop
the capability of Crown Research Institutes so that they are more able to:

1. Effectively transfer knowledge between research organisations and industry

bodies
2. Effectively orientate (match) research effort to business needs
3. Effectively facilitate industry exploitation of the opportunities that are

identified by research and development effort (p. 5).

While these objectives are appropriate and timely in a knowledge economy, they

nevertheless expose a significant challenge for policy makers in respect to the
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ability of CRIs and New Zealand industry to actually deliver on the stated

objectives. Without this ability, RS&T policy development is, like normative

marketing theory, in danger of becoming divorced from its practical application.

Indeed, the findings suggest that, in meeting the RS&T policy objectives,

significant challenges await the CRIs with respect to:

1. Determining the nature and extent of the inter and intra-firm relational
resources required to effectively transfer CRI technical capabilities and
technological knowledge to industry networks and customers

2. Determining the nature and extent of the market intelligence, technological
knowledge, and external relational resources required to effectively match
CRI science effort to business needs

3. Determining the nature and extent of the marketing resources required to
effectively promote across-CRI (read: across the science system) technical
capability and technological knowledge so that the combined heterogeneous
capabilities create new opportunities for New Zealand industry competing in

global markets.

From the perspective of this study, the challenge for policy development does
not concern the creation of a national scale ‘policy ideal’ that directs CRI (and
New Zealand industry) effort towards knowledge capture, innovation, and
technology transfer. Rather, instruments are urgently needed that facilitate and

promulgate a shift in attitude by the wider science system (and New Zealand
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industry) toward the development of marketing and networking competencies
that ultimately enable the connection of knowledge, innovation and technical
development to external markets. Unquestionably, world class scientific and
technical capabilities exist within and across the CRIs, but without an ability to
‘close the loop’ through the deployment of marketing resources, these
capabilities cannot be realised. Thus, promoting the deployment of marketing
resources within (CRIs) and across (MoRST) the New Zealand science system
must now become a primary consideration for policy makers because science
strategy, without marketing capability, is impotent. Thus the challenge for policy
makers has moved from a position of ‘command and control’ to one of
promoting cooperative relationships within and between CRIs, their funders, and
industry at large. In this way, policy makers become participants in the
technology transfer process, learning to adapt and respond to what CRIs and
industry are doing in the way that jazz ensembles interact to co-produce good

improvisational music.
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