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ABSTRACT

The capacity to innovate is commonly regarded as a key response mechanism, a
critical organisational competence for success, even survival, for organisations
operating in turbulent conditions. Understanding how innovation works, therefore,
continues to be a significant agenda item for many researchers. Innovation, however, is
generally recognised to be a complex and multi-dimensional phenomenon.
Classificatory approaches have been used to provide conceptual frameworks for
descriptive purposes and to help better understand innovation. Further, by the facility
of pattern recognition, classificatory approaches also attempt to elevate theorising from
the specific and contextual to something more abstract and generalisable. Over the last
50 years researchers have sought to explain variance in innovation activities and
processes, adoption and diffusion patterns and, performance outcomes in terms of
these different ‘types’ of innovation.

Three generic approaches to the classification of innovations can be found in the
literature (innovation newness, area of focus and attributes). In this research, several
limitations of these approaches are identified: narrow specification, inconsistent
application across studies and, indistinct and permeable boundaries between
categories. One consequence is that opportunities for cumulative and comparative
research are hampered.

The assumption underpinning this research is that, given artefact multidimensionality,
it is not unreasonable to assume that we might expect to see the diversity of attributes
being patterned into distinct configurations. In a mixed-method study, comprising of
three empirical phases, the innovation classification problem is addressed through the
design, testing and application of a multi-dimensional framework of innovation,
predicated on perceived attributes. Phase I is characterised by an iterative process, in
which data from four case studies of successful innovation in the UK National Health
Service are synthesised with those drawn from an extensive thematic interrogation of
the literature, in order to develop the framework.

The second phase is concerned with identifying whether or not innovations configure
into discrete, identifiable types based on the multidimensional conceptualisation of
innovation artefact, construed in terms of innovation attributes. The framework is
operationalised in the form of a 56-item survey instrument, administered to a sample
consisting of 310 different innovations. 196 returns were analysed using methods
developed in biological systematics. From this analysis, a taxonomy consisting of three
discrete types (type 1, type 2 and type 3 innovations) emerges. The taxonomy provides
the basis for additional theoretical development. In phase III of the research, the utility
of the taxonomy is explored in a qualitative investigation of the processes
underpinning the development of exemplar cases of each of the three innovation types.

This research presents an integrative approach to the study of innovation based on the
attributes of the innovation itself, rather than its effects. Where the challenge is to
manage multiple discrete data combinations along a number of dimensions, the
configurational approach is especially relevant and can provide a richer understanding



and description of the phenomenon of interest. Whilst none of the dimensions that
comprise the proposed framework are new in themselves, what is original is the
attempt to deal with them simultaneously in order that innovations may be classified
according to differences in the way in which their attributes configure. This more
sensitive classification of the artefact permits a clearer exploration of relationship
issues between the innovation, its processes and outcomes.
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“A wit has said that one might divide mankind into officers,
serving maids and chimney sweeps. To my mind this remark is
not only witty but profound, and it would require a great
speculative talent to devise a better classification”
(Kierkegaard, 1941; 56).



1 INTRODUCTION

1.1 Introduction

The research reported on in this thesis focuses on the question of the classification of
innovations. The research addresses the question of whether or not innovations,
conceptualised as configurations of a range of “attributes’', may be grouped into
discrete and distinct categories, and consequently classified. Classification plays an
important role in the social sciences. Bailey (1994) identifies some of its benefits:
classification is an aid to description, it can help to reduce complexity and enable
comparison, classifications can be used as the basis for the identification of similarities
and differences and contribute to the study of relationships. Classification is then, not
an end in itself but has some instrumental purpose. Consequently, although the main
contribution of this research is the development of a novel taxonomy of innovation, its
instrumentality is demonstrated by its application in the context of innovation process
and its relationship to innovation artefact.

It is partly true to say that this research was borne out of frustration. Frustration at
being unable to find a satisfactory and justifiable system for the comparison of
innovations one against the other. As is often the case though, the devil was in the
detail and the apparently innocuous question stimulated a line of enquiry not initially
envisaged. The research question has its origins in pragmatic concerns with regard to
innovation management in organisational settings but is addressed in a sectoral-
specific study, namely the UK National Health Service (NHS). Nevertheless, it is
thought that the results of the research can at the very least, be helpful in suggesting
propositions that may be generalisable beyond that sector and explored in others.

There is though, also a more fundamental issue that forms the theoretical core of this
thesis. By adopting a configurational approach, the thesis investigates how and to what
extent a conceptualisation of innovations more sensitive to their multidimensionality
presents the opportunity to gain new insights into key innovation management issues.

In this research there are two clear foci of attention: the substantive issue and the
context. The substantive issue of the research is the conceptualisation and consequent
classification of innovation in the context is the NHS. The purpose of this introductory
chapter is to outline the origins of this doctoral research project, to delimit its
boundaries and indicate the shape and content of the following chapters.

1.2 Rationale

Change is a fundamental condition of human existence and the potential for change
exists wherever there is turbulence within an environment or system (Smith, 1982).
The history of mankind is characterised by patterns of crises, turbulence and responses
in which the ability to adapt is recognised as being crucial to survival. As members of

1 . , . C ) - . .

The terms ‘attributes’, ‘perceived characteristics’ and ‘properties’ are used interchangeably in the
literature to describe individuals’ perceptions of their innovations. In this thesis, the term ‘attributes’ is
used throughout.



systems pass through stages of increasing turbulence, their adaptive response
mechanisms are challenged by the complexity and change implicit in that turbulence
(McCann and Selsky, 1984). Members who face an overload of demand for change
relative to their capacity to accommodate that demand must innovate or contemplate
extinction. The capacity to innovate is regarded as one key response mechanism in
turbulent conditions (Sastry, 1997).

It is argued that the rate of the pace of change in the world continues to accelerate.
Many organisations describe themselves as operating in hyper-competitive, turbulent
environments where short periods of advantage are punctuated by frequent disruptions
(Johannessen et al., 1999). Rapid technological change, shortening product lifecycles,
fragmented niche markets, dynamic regulatory environments, increasingly mobile
workforces, and changing customer demographics and expectations characterise the
environment for many organisations. Many organisations describe themselves as
operating in such turbulent environments and in order to remain competitive they must
constantly create new strategies, processes, products and ways of working (Nonaka
and Yamanouchi, 1989; DTI, 1998). This accelerated competitive environment has
highlighted the continued importance of innovation for an organisation's ability to
compete, even survive: indeed few issues are characterised by as much agreement as
the importance of innovation for social and economic development (Van de Ven,

1986).

Innovation, then, continues to remain important for organisations of all types. In order
to meet the demands of a competitive environment, to cope in the face of aggressive
product innovation and increased and changing customer expectations, to develop new
products for long-term survival or adapt in order to be able to deliver new services as a
result of technological change, organisations are required to make changes in order to
survive. Giaoutzi et al.’s (1988) view is potentially apocalyptic. They envisage a
scenario in which, without morphogenic or morphostatic transformation, economies
and organisations would stagnate and eventually crumble.

Understanding, therefore, how innovation works, continues to be a significant agenda
item for many researchers. In the field of organisations and management innovation is
broadly associated with economic advancement, improved prosperity, health, welfare
and education and, advances in knowledge and other human endeavours. Schumpeter
(1934) argued that innovations were a most potent source of competitive advantage. If
a strategy of innovation can be purposefully chosen as a device for organisational
survival, competitive advantage or adaptation, then the processual aspects of its
management are crucial. At the most fundamental level, innovation is conceived to be
about two things: the processes by which inputs are converted into something new and,
the results or outcome of those processes. Innovation is both a process and an outcome.

The concept of organisational survival is suggestive of an evolutionary perspective and
whilst this research borrows little from evolutionary theory it does make use of some
of its analytic techniques and broader perspectives and so it would be useful to
delineate those areas. The management sciences, particularly organisational research
and aspects of strategic management research, have already learned much from the



biological sciences in which many of the principles and techniques of classificatory
science have been developed.

In the same way that there is an enormous diversity of life on earth there is too a
diversity of innovations. As biologists communicate with each other about organisms
by classifying them into groups so too do innovation theorists with their phenomenon
of interest. Ideally, the classification, which is the identification and description of
groups, should be meaningful and not arbitrary (though Gold (2002) argues that
ultimately all classifications might be described as arbitrary).

Pinder and Moore (1979), for example, describe the succession of criteria used as the
basis for delineating between species: first, ‘character discontinuity’ (physical
differences), second ‘genetic compatibility’ (ability to create progeny together) and,
thirdly, ‘evolutionary lineage’ (commonality of ancestry). Each of these classification
systems has developed as a response to insufficiencies in previous approaches. For
example, the move from ‘character discontinuity’ to ‘genetic compatibility’ was
prompted by the observation that

“...geneticists continually encountered instances in which plants or animals
that were thought to be of a common species could not produce progeny
together, whereas individuals from what were thought to be different species
were able to procreate successfully” (Pinder and Moore, 1979: 109).

This research locates itself in a similar school of thought. Existing classification
systems are argued to be insufficient and an alternative is proposed. Classification,
however, is only one aspect of the much larger field of phylogenetic systematics.
Systematics is an attempt to understand the evolutionary interrelationships of living
things, trying to interpret the way in which life has diversified and changed over time.
While classification is primarily the creation of names for groups, systematics goes
beyond this to elucidate new theories of the mechanisms of evolution. In this sense this
research is more about classification than it is about systematics. The over-riding
objective of the research is to explore the viability of a classification system based on
new criteria. However, given that the viability of a system of classification is largely
determined by its usefulness (Everitt et al., 2001), observations about the viability of
the system are drawn, in this research, from an investigation of the processes
underpinning each of the categories in the classification system. This is similar to the
case in the biological sciences in which relationships between specie characteristics
and evolutionary processes have been a focus.

Darwin famously describes scientists as being of one of two types, lumpers or splitters:
Splitters disaggregate phenomena into very small units - their opponents say that if
they can tell two animals apart, they place them in different genera, and if they cannot
tell them apart, they place them in different species. Lumpers aggregate into large
units: their opponents say that if a carnivore is neither a dog nor a bear they call it a cat
(Simpson, 1945). That is, splitters maintain that small differences in salient
characteristics should be the basis for new species. Splitters might be construed as
specialists and lumpers as generalists.



In offering a configurational approach to innovation conceptualisation this research
owes a debt to the splitters without whose work the construction of a multidimensional
framework would have been considerably more difficult. But, in suggesting a
configurational or holistic approach to the study of the phenomenon of interest this
research aligns itself with similar approaches in other disciplines. The approach is
somewhat reflected in health care, Peckham (1998) underscores the apparent paradox
of genetic research tantalisingly holding the promise of understanding an individual’s
uniqueness and yet people are seeking ‘whole person’ forms of health care. In strategic
management Mintzberg, Ahlstrand and Lampel (1998) want a view of the ‘whole
beast’ of strategy formation rather than just its constituent parts. Finally, in
organisational studies scholars have argued strongly for a configurational approach
that allows for the analysis of synthesis rather than component parts (Miller and
Mintzberg, 1983; Meyer et al., 1993). Each of these is driven by the belief that the
configurational approach offers potentially richer insights and understanding, as Miller
and Mintzberg conclude

“...it can open the eyes of the researcher to the study of whole beasts, each a

logical combination of its own characteristics, similar to all members of its own
species, yet fundamentally different from those of other species” (1983; 72).

1.3 Aims of the research

It is held to be common to many PhD projects that the substance of the research
question modifies over the lifetime of the study. It has been no different for this
research project. An initial research question was posed, structured around the issue of
the relationship between team processes and innovation outcomes, gestated over a 10-
year period working in a variety of teams in the transitional economies of the former
Warsaw Pact countries. Underpinning many of the studies of innovation is the
assertion that innovations differ one from the other and that it is these differences that
explain variance in organisational performance, innovation performance and
innovation process. To research a question in this area required, not least, a stable and
constant framework to enable the comparison of innovations, one against another.
Whilst many innovation classification frameworks exist in the literature they appear to
lack any strong scientific basis and, consequently, the use of them is difficult to justify.

What was found, instead, was a large number of competing classifications, which
themselves could be categorised into one of three different types (classification by
newness, area of focus and attribute, see Chapter four). The justification for
operationalising any of these approaches appears largely to be a matter of analytic
convenience and historic convention. In and of themselves each of these approaches
and schemes provide the mechanisms by which some sense can be made of the
diversity of innovation. However, cumulatively studies operationalising these systems
of classification have tended to be associated with inconsistent or contradictory results
(Wolfe, 1994). Furthermore, there appears to be no scientific or warranted basis for
inclusion in further studies of innovation. Part of the difficulty in generalising from
previous innovation studies, with subsequent implications for theory, is the problem of
the innovation/context relationship. Innovations are developed and applied in different
social contexts which gives each innovation process unique, context-specific



characteristics. So, whilst there have previously been attempts to describe the
innovative outcomes, comparison of outcomes across cases has been made difficult by
local contextualisation rendering generalisation difficult. These confounding
observations largely motivate this research.

The dominant theme of the research, which in the early stages focused on team
processes underpinning innovation outcomes, consequently became subsumed by the
over-riding priority of developing a theoretically-derived and empirically-developed,
scientifically derived and practical framework for the comparison of innovations. The
focus on process diminished.

It is something of a truism for any of the sciences, that it is on the basis of formal and
agreed classifications, that diversity can first be managed and second, begun to be
understood (McCarthy and Ridgway, 2000; Hey, 2001). In the absence of a formal,
warranted, scientifically justifiable and agreed classification of innovations suitable for
operationalisation in large multi-innovation studies, the initial research proposition
(comparison of team processes) became untenable. Consequently, an imperative
developed to consider how a formal framework of innovation outcome classification
might look.

Knowledge creation is underpinned by the availability of widely accepted and usable
classification schemes. Differences between innovations tend to have been articulated
by invoking one of three categories of classification (newness, area of focus or
attribute — see Chapter four). These systems have contributed to the development of a
vast body of contextual research but have thwarted efforts to build a cumulative and
generalisable body of theory. The premise underpinning this research is that it is due to
the inadequacies of under-specification, inappropriateness and absence of scientific
method in the classification systems that distinguish innovations that theory tends to
remain at a low level. Indeed there tends to be little in the way of mid-range and no
general or universal theories of innovation. Such a thing remains beyond the grasp of
researchers. The myriad of past approaches to the study of innovation led Wolfe (1994;
405) to observe that “the most consistent theme found in the organizational innovation
literature is that its research results have been inconsistent” (original emphasis).

Pinder and Moore (1979) provide a useful illustration of how sub-groups of theory
might eventually contribute to the development of higher order theories based on a
more complete understanding of the various dimensions of the phenomenon of interest
(see figure 1-1).

This research proposes an approach to classification that addresses the issues of under-
specification and inappropriateness by further developing one of the existing
classification systems. This approach, classification according to the attributes of an
innovation, has received some theoretical attention but examples of operationalised
multidimensional attribute frameworks are rare. A theoretically derived and
empirically developed framework is operationalised in order to explore whether or not
this more sensitive (in terms of its multidimensionality) conceptualisation contributes
to generating new insights into the nature of innovation.



General theory of innovation — pertaining to all

types of innovation

Mid range theory of Mid range theory of

) hlghgr order for higher order for

innovation type alpha innovation type beta

Midrange theory Midrange theory Midrange theory Midrange theory
for innovation for innovation for innovation for innovation
type A type B type C type D
Contextual Contextual Contextual Contextual Contextual Contextual Contextual
innovation innovation innovation innovation innovation innovation innovation
theory 1 theory 2 theory 3 theory 4 theory 5 theory 6 theory 7

Figure 1-1: Gradual ascension to general theory through the integration of
progressively more abstract bodies of midrange theories (Source: adapted from
Pinder & Moore, 1979; 108)

The research contends that a conceptualisation of innovation along unconnected,
isolated dimensions, as a unidimensional or bi-dimensional construct, is incomplete. A
robust and substantive conceptualisation must include a series of dimensions. Further,
previous scholars have operationalised existing or modified classificatory systems
without questioning the origins of those systems. Whilst these might provide a
convenient basis for classification, in highly contextualised studies, their specificity
can restrict their use in generating insights across a range of studies.

If innovations can be measured along a series of dimensions, described by their
attributes, it would not be unreasonable to expect that innovations would differ, one
from another, according to the degree, presence or absence of any of those dimensions.
That is, innovations may be distinguished by different configurations of their
attributes. The configurational approach is especially relevant to the study of
multidimensional phenomena where the challenge is to manage multiple discrete data
combinations along dimensions that provide a richer understanding/description of the
phenomenon of interest (Ketchen and Shook, 1996). As Chapters three to six
demonstrate, innovation can be regarded as a multidimensional phenomenon and the
configurational approach adopted for this study makes an important contribution in
innovation research. At the heart of configuration analysis is the assumption that by
identifying internally consistent and externally distinct groupings of the phenomenon,
that hold across all instances of the phenomenon, rich insights and better
understanding can be achieved (Ketchen and Shook, 1996).



A configurational approach immediately prompts a series of questions. These
questions are listed here for purposes of clarity, but their origination is more fully
described in subsequent chapters. Do distinct configurations of innovation exist where
innovations are construed in terms of their attributes? Do similarly configured
innovations share common origins in terms of process? Hence, the research is
underpinned by the assumption that pattern may be representative of process and that
the processual origins of innovations may be identified and understood from the
identification of similarities and differences in salient distinguishing characteristics
(i.e. attributes) of the innovation artefact.

By grouping similarly configured innovations into clusters, any underlying patterning
or structuring can provide the researcher with a means of revealing relationships
among the observations that is not necessarily possible from individual observations. If
the underlying patterning does not directly portray such relationships then at least it
may suggest areas for further investigation (Hair et al., 1998).

1.4 Research outline

This section provides a brief overview of the principal methodological features of the
study. These are illustrated in figure 1-2.

1.5 Research contribution

Classification is an integral part of innovation research and innovation ‘types’ have
been both the dependent and independent variable in previous studies. It is argued that
previous approaches have been insufficiently specified resulting in highly contextual
studies, poor opportunity for comparative research and the generation of low- and mid-
range theory. This thesis builds on previous research that has developed and
operationalised frameworks of innovation classification. It augments previous studies
that have developed and utilised innovation typologies by empirically deriving basic
configurational types from a large base of innovations. In building and proposing a
theoretically derived and empirically developed framework of innovation this research
fills a well-documented gap in the literature (Downs and Mohr, 1976; Wolfe, 1994) for
a robust framework capable of broadly specifying innovations.

This research contributes to the existing body of knowledge by proposing and
developing a framework of innovation based on the perceived attributes of the
innovation as held by innovators and users. The study also contributes to the
movement for a configurational approach in organisational and management studies.
Previous studies have tended to conceptualise innovation in narrow terms, on one or
maybe two dimensions. The proposed framework has the merit of generality and can
thus be deployed for cumulative and comparative research. By facilitating comparisons
it promises the opportunity for a series of new insights and propositions on the nature
of innovation that can be explored in different contexts and compared back to earlier
studies, thereby building up a body of consistent data from which theory development
can occur. However, limitations with the framework are also identified and
opportunities for refining the research are noted.



ACTIVITY

OBJECTIVE

OBSERVATIONS

Literature Search and
Review

Identify gap, develop conceptual framework from a
diverse literature: innovation, NPD, services, health
care, classification sciences.

Snowballing, conversations database
search, authorities, definitionally
guided.

4 Exploratory Case

To develop empirically and validate observations drawn

Personal construct theory, repertory grid

Studies from the literature on innovators’ perceptions of their analysis, semi-structured interview.
innovations and processes. Analysis facilitated by NVivo software.
\ 4
Framework Integration and synthesis of literature and empirical data Content analysis, constant comparison,
Development into a comprehensive but parsimonious framework of retroductive method.
innovation.
\ 4

Framework Validation

To ensure the validity of qualitative research
conclusions.

Case study protocol, data triangulation,
structured approach. Conclusions
disseminated and validated through
conferences & case study teams.

Item Generation

To operationalise the framework in the form of a survey
instrument.

Items drawn from the literature and
newly generated.

\ 4

Instrument testing

To establish acceptable levels of validity & reliability.

Validated in pilot amongst discipline
and domain relevant experts.

\ 4

Apply Instrument

To gather data on characteristics of 310 innovations in
NHS, drawn from diverse sources.

Postal survey.

Data Analysis

To explore possible cluster solutions for a taxonomy of
innovation based on attributes.

Hierarchical and non-hierarchical cluster
analysis.

\ 4

Exploration of Process

To explore the process activities, sequence and enabling
conditions underpinning categories of the taxonomy.

9 semi-structured interviews of
exemplars and random items from the
cluster solution.

Analysis and
conclusions

Figure 1-2: Research outline




Finally, although research into the processes of innovation already forms a sizeable
corpus it has been significantly neglected in the context of the NHS. The NHS has
recently embarked on an unprecedented journey of change. In the context of medical
practice, as clinicians increasingly take on managerial responsibilities, there is a latent
demand for frameworks that give new insights into the nature of innovation.

1.6 Structure of the thesis
The thesis comprises of five distinct sections. These sections are described below.

Chapters 1 and 2 set the scene and focus of the research, they include a brief
description of the importance of the way in which innovation is conceptualised, how it
is conceptualised in the literature and the problems associated with those
conceptualisations. The context of the NHS is also discussed and an argument put
forward justifying its selection as a suitable context in which to study innovation.

Chapters 3 to 5 review the literature addressing the double issues of classification in
innovation research and the development of the conceptual framework and research
questions. Chapter 6 describes the philosophical position, research strategy and
method. Chapters 7 to 10 present the data, results and analysis from three phases of
empirical study. The first phase is a study of 4 exemplar innovations in the NHS. The
results of this study are integrated with inductively derived data from the literature in
order to produce a multi-attribute framework for describing the artefacts of innovation.
Subsequently the framework is operationalised as a 56-item survey instrument and
administered to 310 innovations in the NHS. Usable responses to the survey numbered
171 and these were subject to cluster analysis techniques in order to provide a
systematic and rigorous grouping of items. Cluster analysis delivers a preferred
solution of three distinct innovation types. These are then described according to their
constitutive characteristics. The three types form the basis of the final round of enquiry
into the processes that underpin each of these types. The data and analysis on process
is preceded by a discussion of the perspectives on process found in the literature. Nine
innovations selected from across the emergent clusters were further interrogated on the
processes underpinning their innovations.

Chapter 11 discusses the findings, making links back to the literature and considers
the contribution to knowledge made by the study. The limitations of the research are
also explored along with implications for practice and opportunities for further
research.

1.7 Summary

It is suggested that one way of moving toward new insights and a more generalisable
understanding of the nature of innovation is through a multidimensional
conceptualisation based on the attributes of innovations. At the heart of this research is
a theoretically derived empirically developed formal framework describing innovation
outcome. This framework has been developed as a response to calls identifying an
absence in the literature of a comprehensive but parsimonious framework capable of
facilitating cumulative research.



The principal objective of this research is to develop a new conceptual tool to facilitate
cross case and cumulative research in innovation studies. A large number of competing
frameworks, that have been successfully operationalised, exist in the literature. This
research challenges the approaches to innovation classification that have by historic
convention become the de facto variables in much innovation research. The objective
is to produce a discrete but manageable taxonomy to form the basis of a more sensitive
understanding of innovation.

This research builds on previous work by adopting a holistic approach to the
conceptualisation of innovation based on the multidimensionality of innovation
outcomes. This is accomplished first by combining typologic and taxonomic
classifications (Adams and Tranfield, 2002) to create a perceptual framework that
informs the development of a survey instrument. Second, the survey instrument is
applied to innovations in the NHS and returns subjected to quantitative statistical
analysis to yield clusters of innovations whose members are distinct from members of
other clusters according to different configurations of attributes.

The framework is deliberately applied exclusively in one sector of the economy, the
health sector, specifically the NHS. Generalising the results from one sector into
another is clearly problematic. However, concentration of the research focus can help
to identify and isolate factors that clarify the nature of the phenomenon in that sector
and, at the very least, can be helpful in suggesting propositions that may be
generalisable beyond that sector and tested in others (Kimberly and Evanisko, 1981).
In addition, given the exploratory nature of this research and the unique circumstances
of the NHS (which are expounded upon in the following chapter) this single sector
focus is justified.

In summary, this project seeks to develop a useful framework for describing the
properties of the products or artefacts of innovation processes. The usefulness of the
framework may be determined by the extent to which it facilitates comparison across
cases. In doing so a wide range of innovations originating in the NHS are examined
according to innovators’ perceptions. These innovations are organised into groups
according to rules specifying that members of a group are more similar to each other
than they are to members of any other group. Subsequently selected examples from
each of the groups are further examined with regard to the processes by which they
came about. The following Chapter considers the context of the NHS.
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2 THE CONTEXT OF THE NHS

2.1 Introduction

During the life of this research project the notion of investigating innovation in the
NHS has been met with varying degrees of perplexity, even derision. Eyebrows are
raised in quizzical expression as familiar litanies about the inability of the public sector
in general and the NHS in particular to innovate and change continually get rehearsed.
Regrettably, some of this originates amongst researchers of innovation.

This chapter identifies four reasons justifying the selection of the NHS as a context for
the study of innovation. First, characteristics of NHS service are contrasted with
characteristics of products from NPD. It is argued that service and product innovations
are sufficiently different to suggest that theory generated in one domain may not be
generalisable to the other. Second, services in general and healthcare in particular are
important features of the UK economy and yet have been neglected in terms of their
study. Third, in this chapter organisational characteristics of the NHS are compared
against those of organisations from the private sector to determine the extent of
similarity between the two organisational types. It is argued that they are sufficiently
dissimilar that it is uncertain that results of innovation research generated from studies
of new product development (NPD) and innovation in the private sector, from where
the bulk of innovation research originates, can reliably be generalised to the NHS.
Finally, utilising a framework for analysis developed by Sheth and Ram (1987) it is
demonstrated that the NHS is susceptible and subject to similar drivers of innovation
as organisations in the private sector. Much of the historical data in this Chapter has
been drawn from Rivett’s excellent history of the NHS ‘From cradle to grave: fifty
years of the NHS’ (Rivett, 1998).

2.2 Innovation in Products and Services

The separate study of service innovation from product innovation is increasingly being
justified in terms of the dissimilarity of the two. Atuahene-Gima (1996) characterised
four dimensions along which products and services differ: tangibility, separability,
heterogeneity, and perishability. Services can be considered to be intangible, in that
they are difficult to evaluate and assess before consumption (Sundbo, 1997). Intangible
services are also more difficult to protect from imitation by, say, patenting.
Inseparability (simultaneity, synchronicity, co-terminality) describes the concurrent
production and consumption of services, which implies the necessity of and
opportunity of close connections between personnel and consumers in order to
understand better customer needs. Heterogeneity refers to the variability in the quality
of services offered. Finally, perishability reflects the fact that services, unlike products
cannot be stored thereby leading to problems in matching supply and demand
(Atuahene-Gima, 1996). Services, products and the NHS are compared against these
dimensions in table 2-1.
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Dimension NPD Services NHS

Tangibility Tangible Intangible Predominantly intangible but not easily
imitated because of high barriers to entry
(e.g. skill requirements, resources).
Separability Separable Inseparable Predominantly inseparable but becoming
increasingly separable with time
Homogeneity | Homogenous | Heterogeneous | In principle homogenous, in practice
heterogeneous

Perishability Imperishable Perishable Has the potential to be stored in terms of
advice given to patients — i.e. if they
continue to practice what they have been
told. Unlike, say, insurance that in order
to be effective requires maintenance of
the relationship over time. If the
relationship ceases insurance ends —
NHS care is not dependent on enduring
relationships in this way

Table 2-1: Contrasting products, services and the NHS along Atuahene-Gima’s
(1996) dimensions

Arguably this separation of products and services is becoming less pronounced, as
increasingly manufacturers of products supplement their offerings with extensive
service support packages, and product offers often, now, have significant service
components as an integral element of the product package (Bharadwaj et al., 1993). As
Gallouj and Weinstein (1997) remind us, not only do services provide services but
goods, too, provide services. The NHS is a good example of the fluidity of the
boundaries that discriminate between characteristics of products and services. And as
such warrants focused attention in innovation studies.

2.3 Public and service sector innovation studies

The absence of a significant body of innovation literature addressing public and
service sector issues is explainable by the fact that the majority of research has been
undertaken in a manufacturing/NPD context, in R&D and technological innovation
and innovation in consumer products (Ferguson and Cheyne, 1995; Hobday and Rush,
2000). That is, the literature tends to exclude the service and the public sectors. Clearly
the NHS exists in both the service and public sectors.

Table 2-2 gives some indication of this state of neglect. A search was undertaken
across three electronic databases in the spring of 2002 for the following keywords in
journal article titles: innovation, service® (the * denotes the possibility of service or
services), innovation and service* and innovation and health. Between them the
keywords ‘innovation’ and ‘service®’ generate some 21,044 and 103,736 returns
respectively. Combined as ‘innovation and service*’ they generate only 424 returns
whereas ‘innovation and health’ generates only 202 returns or, 0.9% of the total
returns for innovation.
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Social
Sc.len.c es ABI Inform Infotrac Total
Citation
Index (WoS)
Innovation 9,421 10,000 1,623 21,044
Service* 58,764 5,829 39,143 103,736
Innovation and Service* 138 108 178 424
Innovation and Health 103 83 16 202
. P
})nnov'atlon aI‘ld Service* as 15 1.1 10.9 20
% of innovation
1 (1)
lnI.IOVatIOI‘l and Health as % 11 08 09 0.9
of innovation

Table 2-2: Database returns for keyword search on ‘innovation’, ‘service’ and
‘health’

Culling, to remove duplicates or irrelevant (e.g. where ‘health’ refers to ‘organisational
health”), articles reduced by 75% the original total of 202. Table 2-3 provides a brief
synopsis of the principal foci of study and methods employed in innovation research in
the health sector and demonstrates that there are many gaps for both replication studies
and original studies.

Both service and health care innovation are seriously neglected areas of innovation
research. Why this should be the case is unclear but it does strongly suggest potential
research gaps in the areas of service and, particularly, health innovation. Nevertheless,
interest in service and public sector innovation appears to be growing, not least of all
because of the growing importance of the service sector in western economies
(Atuahene-Gima, 1996). In 1992 private and public services (including healthcare)
accounted for almost two-thirds of jobs in most OECD countries (Carroll and Hannan,
1995; Evangelista et al., 1998). Indeed, there is growing interest in health service
innovation from several quarters: politically, because it is high on the national agenda;
amongst health professionals, as the debate about reform and reorganisation impacts
significantly on their work environments and practices; and, increasingly, amongst
students of organisational change. Although it is growing, the field remains small.
However, it is not safe to assume that results pertaining to private sector new product
innovation are generalisable to either health or services innovation. Consequently, the
NHS can provide a rich field of study to students of innovation and organisational
change.
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2.4 The context of the NHS

The NHS is a dynamic environment in which to study innovation. The NHS,
anecdotally the largest employer in the western world and with an estimated
expenditure of £75 billion in 2003, has recently embarked on an unprecedented
journey of change “to increase the quality of patient care, ensure better patient
outcomes and contribute to improved health in the wider community” (Cameron et al.,
2001; 3). In some respects it shares characteristics with organisations in the private
sector but, in many respects, it is a unique organisation. The NHS is contrasted against
organisations in the private sector in table 2-4.

NHS Characteristic Private sector
High, multiple interest Politicisation Low
groups
Public Property rights Private
Organisational
Multiple and conflicting performance Singular - profit
measures

Low, slow

Market forces

High, immediate

influence
Constrained Behaviour & power of Free
management
Bureaucratic, risk averse, . .
Management style Risk taking

politically mindful

Professional dominance

Management context

Management dominance

Stochastic & susceptible to
political fadism

Orientation to change

Continuous, perpetual,
simultaneous, dynamic

Non-continuous

Continuous

Production processes

Complex, differentiated &

unpredictable. Nature of work

Largely predictable

Table 2-4: Contrasting characteristics of NHS and private sector organisations
(Source: adapted from McNulty and Ferlie, 2002)

The NHS employs more than 70 different professions, ranging from the obvious
medical professions through estate management, engineering, legal, financial and
administrative occupations. It is a complex organisation with a range and diversity of
stakeholders; complex ownership and resourcing arrangements and a professional,
largely autonomous, staff sometimes in conflict with management colleagues (Iles and
Sutherland, 2001).
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In spite of more than a decade’s worth of attempts to inject market-type reforms in the
NHS, its management style is largely regarded as bureaucratic, risk averse and more
attuned to political whim than the needs of patients or staff (McNulty and Ferlie,
2002). Arguably the NHS also differs from private sector organisations in its
orientation to change. Spurgeon (1998) employed a construction industry metaphor to
describe change in the NHS, rather than building on the previous platform, there has
been a tendency of digging up the foundations and starting again. In the private sector
there is a sense, much more of change being continuous and simultaneous (Bowen et
al., 1994; Bessant and Caffyn, 1997).

Nevertheless, at the macro level, the public sector, it has been argued (McNulty and
Ferlie, 2002), is losing its distinctiveness. A series of reforms has attempted to create a
more ‘business-like’ NHS (Rivett, 1998). The intersectoral blurring of the boundaries
between public and private health care, the quasi-privatisation of some services, the
integration of professional clinicians into management roles and so forth, have all
brought the NHS closer to resembling private sector organisations.

In spite of this putative confluence, Iles and Sutherland (2001) point out two important
reasons why change in the NHS is different from change in the private sector. First,
two professional cadres exist within the NHS, medical and management. Whilst top
management support is generally recognised as essential for the successful
implementation of change and innovation programmes (West and Anderson, 1996),
senior medical professionals have not always seen themselves as members of this
(management) group (Llewellyn, 2001). Tensions between these cadres have been
identified as a possible reason for apparent difficulties in implementing change within
the NHS (McNulty and Ferlie, 2002). That is not to say though, that senior medical
professionals are not a significant nor influential group. Second, the scale of the
change required in the NHS is considered, by some commentators to be vulnerable to
and challenged by the inherent complexity, traditions and power dynamics of public
sector organisations (Iles and Sutherland, 2001).

There is no doubt about the pressures for change within the NHS. Since its inception in
1948 the fundamental questions that have tested Health Ministers are ‘how is the
health service best organised and managed, and how is it to be paid for?’. Since then,
management and delivery of services has been a focus of concern for successive
national administrations. From its beginnings the NHS has been characterised as being
what Mintzberg (1979) has called a ‘professionalised bureaucracy’, relying on the
standardisation of skills as the co-ordinating mechanism. This is partly due to the
architect of the NHS, Aneurin Bevan the post-war Labour Government’s Minister for
Health, famously ‘stuffing their mouths with gold’ in order to convince medical
consultants to sign up to the plan (Rivett, 1998). Senior clinicians, who jealously guard
their autonomy and professional authority, have ever since dominated the NHS.

Since 1948 the NHS has been subject to frequent rounds of investigation, restructuring

and reorganisation. Some key dates and events in this history are shown in table 2-5,
which serves to illustrate the magnitude and frequency of change within the NHS.
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Date | Event Implication Source
1948 | NHS starts Professional (clinician) dominance commences. Rivett, 1998
1962 | Porritt report Criticises organisational structure of NHS. Rivett, 1998
1967 | Cogwheel report Encouraging clinicians to become involved in Rivett, 1998
management.
1974 | NHS reorganisation Regional health authorities replace regional hospital | Rivett, 1998
boards. A new tier of management introduced —
Area health authorities.
1982 | NHS restructured To ‘simplify’ the organisation Rivett, 1998
1983 | Griffiths report Introduction of general management provides DHSS, 1983;
momentum for social and organisational change. Rivett, 1998;
NHS to be managed rather than administered on Connelly,
behalf of medical practitioners. 2000
1989 | White paper, ‘Working | Introduction of the internal market to tackle Rivett, 1998
for Patients’ problems of resource constraint and increased
demand by increasing free market principles and
responsiveness to the customer.
1990- | Community care act Purchaser (Health authorities) Provider (hospitals) Rivett, 1998
1991 | and NHS reforms principles introduced.
1991 | NHS R&D strategy Aims to support a knowledge-based health service Rivett, 1998
commences in which clinical, managerial and policy decisions
are based on sound information and research
findings.
1991- | All providers became Trusts to have independent management intended to | Rivett, 1998
1995 | independent NHS encourage competition. Many GPs become fund
Trusts holders. One outcome regarded to be inequality of
provision.
1997 | White paper, ‘The New | Internal market scrapped. Rivett, 1998
NHS. Modern.
Dependable’
2000 | White paper, ‘NHS Increased funding announced and challenges of: NHS, 2000
Plan: a plan for partnership, performance, professions and the wider
investment a plan for NHS workforce, patient care and prevention. Re-
reform shaping the NHS from the patient’s point of view.
2001 | White paper, ‘Shifting | Tangible demonstration of shift in emphasis to the | Rivett, 1998
the Balance of Power’ | value that patients always come first.
2002 | White paper, Primary Care Trusts replace Health Authorities. 28 | Rivett, 1998
‘Delivering the NHS Strategic Health Authorities introduced.
Plan’
2002 | New consultant Demonstration of continuing dominance of Rivett, 1998
contracts rejected clinicians.
2002 | Wanless report Investigation of funding requirements for next 20 Rivett, 1998

years. Resources should be more effectively and
efficiently used.

Table 2-5: Key events in the history of the NHS

2.5 Drivers for change

In recent years a momentum for social and organisational change in the NHS has
developed. This can be traced back to the Griffiths report (DHSS, 1983). Peckham
(1999; 2000) argues for the need to correct the discrepancy between technical
sophistication and organisational dysfunction that has resulted from the progressive
uncoupling of medical innovation and organisational development within the NHS.
Technological progress has outstripped the social and organisational capacity to
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deliver and there is increasing onus on social and organisational innovation within the
NHS to redress the balance (Fulop et al., 2001). Rising user expectations, political and
ideological imperatives, pressure to become more ‘business-like’, competition and
accountability, internal discontent amongst staff all exert pressure on the NHS to
change. This pressure emanates from multiple and different stakeholders not just on
technological change but also for innovation in the way services are organised and
delivered (Fulop et al., 2001). These forces are more fully explored below.

The drivers in private-sector, profit-oriented organisations to innovate have been well
documented, for example Sheth and Ram (1987) identify four distinct forces
responsible for the increasing importance of product and service innovation for
organisational survival in the 1990s. These provide a useful framework for considering
drivers for innovation in the NHS and, are presented in figure 2-1. Arguably, these
forces remain just as potent in the early years of the 21* century and, as with the
private sector, the factors driving innovation in the NHS are intricate and interwoven.

Technological
change

'

Changes in
operating The need for ¢ Customer
environment innovation changes

T

Changing nature
of competition

Figure 2-1: Forces driving innovation (Source: adapted from Sheth & Ram, 1987)

2.5.1 Changes in operating environment

Political forces have been instrumental in shaping the modern day health service.

From 1948 until 1973 the organisational structure of the NHS remained largely
unchanged, since then there have been major structural changes or minor modifications
on a regular basis.

Since the 1980s, UK central government has increasingly acted to disturb inherited
organisational forms within health care, imposing waves of top-down change
(McNulty and Ferlie, 2002), general management, as introduced in the Griffiths report,
is an early example. In the belief that consensus management had failed general
management of a control and command type was introduced following the Griffiths
report. The role of management consequently changed from that of custodian to
decision maker. The professional dominance of clinicians was challenged and
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clinicians continued to be encouraged to adopt the dual role of clinician/manager
(Llewellyn, 2001).

At the beginning of the 1990s the Conservative government imposed market-like
features (internal competition, separation of purchasers and providers) on the NHS.
Subsequently, and in order to address the two major issues of health technology
(methods and tools of care, intervention, rehabilitation and so forth) and, the
organisation and delivery of services to patients, the NHS Research and Development
Programme was introduced (Rivett, 1998).

In 1997 the new Labour administration reversed some of these reforms but, seemingly
enamoured of some underlying principles, began to introduce further market-type
reforms, such as patient choice. Organisationally, the NHS has vacillated between
devolution to front-line decision making and centralisation.

The most recent bout of reform started with the publication of the NHS plan (HMSO,
2000). This laid the groundwork for addressing the specific problems of: a lack of
national standards; old-fashioned demarcations between staff and barriers between
services; a lack of clear incentives and levers to improve performance; and, over-
centralisation and disempowered patients. There is now a plethora of new structures
and institutions within the framework of the NHS. Many of these have the remit of
redesigning the organisation of the NHS to be patient-centred. They also attempt to
optimise or provide a better understanding of the processes of organisational change
within the health service (e.g. Modernisation Board, Modernisation Agency, National
Institute for Clinical Excellence, Commission for Health Improvement).

Of these the Modernisation Board and the Modernisation Agency are the prime
vehicles for change. The former has been established to advise the Secretary of State
for Health on the implementation of the NHS Plan. Its role is conceived in terms of
three overarching objectives: renewal (tackling historic under investment), redesign
(changing the way that services are delivered to make them work better for patients
and staff) and respect (in and for the service). The latter, the Modernisation Agency,
formed in April 2001, is charged with helping local clinicians and managers redesign
local services.

As the NHS Plan states, central to the implementation of the plan is the recently
created Modernisation Agency which has been charged with providing the NHS with a
centre of excellence as to how knowledge and know-how about best practice can be
spread. The plan explicitly commits the NHS to an approach to service redesign that
“mirrors the change management approach taken in much of the private sector”
(NHS, 2000; 60). And, the objective is to continue the journey

“...begun with the NHS Plan, which represents nothing less than the
replacement of an outdated system...it is time to move beyond the 1940s
monolithic topdown centralised NHS towards a devolved health service,
offering wider choice and greater diversity bound together by common
standards, tough inspection and NHS values” (NHS, 2002; 3).
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This is a challenging agenda for the NHS and includes tackling the over-politicisation
of the NHS, excessive centralisation, lack of responsiveness to individuals and
communities (King's Fund, 2003) and of prolonged under-investment that has
condemned the NHS to operate in a 21 century world with a 1940s system (HMSO,
2000). The impact that these successive reorganisations have had in terms of improved
health care, the management of expectations, staff morale, efficiency and effectiveness
and so forth are beyond the scope of this research. However, there is an agenda for
modernisation that requires a high degree of innovation in the models of health care
delivery (Iles & Sutherland, 2001; 81). It is an organisation in a state of change,
exemplifying the turbulent environment described in Chapter one wherein the ability
to adapt is crucial to survival, and so provides the focus for this enquiry.

2.5.2 Technological change

The quality and nature of health care treatment we receive today is as significantly
different from that which our parents received as it will be from that which our
children receive in 20 years. More people are being treated in more and complex ways.
Much of this can be attributed to advances in medical technology and knowledge.
However, new treatments and therapies are only part of the answer to improved
healthcare and not the only drivers of innovation in the NHS.

Twentieth century medicine has been characterised by a high level of technological
innovation. It is not necessary to list the considerable technological advances that have
taken place during the lifetime of the NHS from organ transplants to the coiling of
subarachnoid haemorrhages. However, organisationally the NHS has not always
managed to adapt to this technological change. Since the creation of the NHS half a
century ago, the sharply accelerated pace of research discovery and technological
progress has outstripped the capacity of the health service to adapt to change, and has
resulted in a progressive uncoupling of medical innovation and organisational
development. The misalignment between technology and social application is seen to a
varying extent in all health systems (Peckham, 1999).

Technological and clinical innovation have not proved to be synonymous with
organisational innovation and the effort expended on product development, and on the
advancement of clinical practice, has in the past had little counterpart in organisational
innovation and development (Peckham, 2000).

2.5.3 Customer changes

Demographic changes have been well-documented (Sheth and Ram, 1987). Average
ages are increasing as life expectancy increases and fewer children are born. The
former has implications for long term care and the latter funding the NHS. There is a
tendency for parents to have children later in life, older mothers bring new medical
issues to be tackled. Coupled with advances in technology and greater access to
information society’s expectations from healthcare are greatly increased (Fulop et al.,
2001).

The internet has, to some extent, helped to demystify medical practice and create a
patient-led health system. It has proved to be a powerful device for informing patients
with details of their own problems and putting them in touch with fellow sufferers.
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Patients are consequently better informed about their condition, possible treatments
and, even, inequity of service. Finally, in the light of recent, but high profile scandals
(e.g. Bristol Heart Unit, Harold Shipman, Alder Hey organ retention and so forth) the
way in which medical practitioners are regarded within and as members of society
appears to have undergone a transition.

2.5.4 Changing nature of competition

Arguably, the NHS has enjoyed a virtual monopoly on health care. Reforms have,
however, attempted to create a sense of internal competition and accountability.
Increasing internal competition arrived with fund-holding, Hospital Trusts and, at the
time of writing Foundation Hospitals, which will have the freedom and flexibility
within the new NHS pay systems to reward staff appropriately, and have full control
over all assets and retention of land sales, are being considered.

The designation ‘National’ has always been something of a misnomer implying, as it
does, homogeneity and equity across the nation. In reality the culture and style of
institutions and disciplines vary one to the other across the country (Peckham, 2000).
Foundation Hospitals, it would seem, have the potential to exacerbate these
differences. The dominance and autonomy of medical professionals within the health
service has given rise to an organisation that is relatively weak at the administrative
core (at least in terms of ability to change) but able to effect change at a micro, local
level. Peckham (1998) notes that there are micro cultures within the NHS, with
different atmospheres and different ways of doing things even though each institution
forms part of one system and has comparable responsibilities:

“The UK method of organising hospital-based medical staff into consultant
firms encourages isolation both of medical decision making and of support
when something goes wrong” (Peckham, 1998; 207).

McNulty and Ferlie (2002) summarise the situation by arguing that the real power has
historically rested with loose coalitions of local clinical groups engaged in the
incremental development of their own services, so that macro or strategic
organisational change across such groups remains highly problematic.

2.6 Summary

This chapter has demonstrated that the NHS is an organisation that exists in a turbulent
environment in which the ability to adapt is crucial to its survival. Innovation, as it was
pointed out in Chapter one is one potential response mechanism. Using Sheth and
Ram’s (1987) model of forces driving innovation, the NHS has been identified as
being subject to similar pressures for change as affect the private, commercial sector.
However, because of organisational level and product/service level differences
between the NHS and private, commercial organisations, that sector that has tended to
furnish us with the bulk of our empirical settings for the investigation of innovation, it
is difficult to generalise back to the health service.

Health care provision, in terms of its technology and the organisational and social

structures through and by which it is delivered, is changing rapidly. In the absence of
models for innovation and change developed within its own context the NHS has
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drawn on those that have been developed in the private sector (e.g. Business Process
Re-engineering, Total Quality Management, Project Management). A number of these
are reviewed by Iles and Sutherland (2001) and are shown to have met with varying
degrees of success. This confirms the view of McNulty and Ferlie (2002) that general
management models and tools may not be generalisable across industries and sectors
but may vary sharply according to the setting.

Further, this chapter has illustrated that a significant difference exists between
manufacturing and NPD environments and the NHS. This difference has been
demonstrated in terms of both organisational and service characteristics. At an
institutional level, the NHS has witnessed, in recent years, considerable structural
innovation and more is planned (see the NHS Plan, 2000). Innovation required for
improving health care is required in different and multiple settings: government,
hospitals, primary care and the community (Peckham, 1999). At the macro level, a
changing political imperative has stimulated ideas for public sector reform. Innovation
is driven, too, at the micro level by technological, demographic and social change.
Indeed, the designation ‘National’ may be confusing by the implication of consistency
across the nation. At the micro level the NHS consists of small, local units. It is not
uncommon for treatment protocols for a given condition to vary within the same
specialism and across locations. Also, at the local level the NHS is subject to the
multiple, occupational professional and interest groups with competing objectives.

The NHS has been demonstrated to be an economically significant institution as
determined either by resource requirements or numbers of employees. The quantitative
importance of the NHS as an employer and user of resources contrasts with the
prominence of its profile in innovation research. The relative paucity of attention given
to innovation research in the context of the NHS has been indicated. Finally, the NHS
has been shown to be subject and sensitive to similar drivers for change as are
experienced by other organisations.

Although the NHS shares some characteristics in common with private sector
organisations it is in many respects different and because of these differences it cannot
simply be assumed that models and prescriptions for explaining and understanding
innovation in the private sector are generalisable to the NHS. New evidence, models
and concepts are needed to help explain and understand innovation in other sectors
where demands for innovation appear to be equally high. The research focus of this
thesis will therefore be innovation in the NHS.

The following chapters scope out the perspective taken on innovation and culminate in
the specification of research questions. Initially, a broad landscape view of the
innovation literature is taken before moving to a more focused review of that part of
the literature relating specifically to classification of innovation and the notion of
innovation attributes. In doing so, these chapters will demonstrate, in part, the
predominantly manufacturing and NPD origins of innovation studies thereby further
corroborating the relative paucity of research in other sectors.
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3 CONCEPTUALISING INNOVATION

3.1 Introduction

The study of innovation is characterised by its multi- and inter-disciplinarity and
multiple competing perspectives. Researchers impose structures on the innovation
literature and its conceptual content in order to manage the volume and try to make
sense of it. There is little agreement though, about the ‘right” way to structure the
literature. As a consequence, research is characterised by its fragmented and
inconsistent nature and the suggestion that it has, historically, been of little practical
value to practitioners (Barclay, 1992). In spite of the diversity of discipline and
perspective there are, perhaps surprisingly, areas of consensus amongst scholars across
themes within the domain of innovation. Some themes bestride these discrete
disciplines and the review that follows draws from each of these disciplines in order to
attempt a presentation of the current ‘state of the art’, that looks for synthesis across
the various disciplines.

For the last 50 years and more, the study of innovation has engaged the attention of
researchers from a diversity of disciplines, bringing with them a diversity of
perspectives. Early research focused on identifying the characteristics of so-called
innovative organisations and an exploration of the events and activities that together
comprise the process of innovation. From around the 1980s new and distinct streams
of research, which Wolfe (1994) categorises as organisational innovation, innovation
diffusion and innovation process research, began to emerge.

The aim of this chapter is to locate the current research within the wider body of
innovation literature. The literature on innovation is of tsunamic proportions and this
chapter is necessarily an overview, however, it attempts to establish a position
supporting the need for integrative studies providing theory-building opportunities
predicated on a broad conceptualisation of innovation. At the end of this chapter the
research questions are outlined. These questions are explored and elaborated upon in
subsequent chapters that present in-depth reviews of specific sub-domains of the field.
The review commences with a discussion of ways in which innovation has been
conceptualised

3.2 Conceptualising Innovation

Innovation is a broad church. Debate about its nature, processes, extent, location,
determinants and consequences is vigorous and wide-ranging. There is no single
theory of innovation, Wolfe (1994) was satisfied that there never would be -
innovations are not all similar. They do, however, have certain features in common,
which include their pivotal role in processes of change and the embodiment of novel
combinations of existing and new knowledge.

As a concept, innovation evokes images of mystery, skill, inspiration creative genius,

toil and serendipity. The etymological root of innovation is 'innovare' - to renew
(Hanks, 1979). Implicit within its origins is, therefore, a sense of newness and change.
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However, there has been considerable debate about the meaning, location and nature of
'newness' and 'change' (Becker and Whisler, 1973; Damanpour, 1992).

Various theoretical perspectives have been employed in efforts to understand
innovation as it happens across the full range of organisational levels. The emphasis in
the literature has developed from one in which innovation was seen as serendipitous,
not an activity that can be deliberately pursued but is retrospectively rationalised, to
one that regards it as a rational, purposive action (Nelson and Winter, 1982). Early
proponents of the rational and purposive view argued that innovation is a problem-
driven response to declining organisational performance or to the fear of future decline
(Bolton, 1993). Similarly, Nelson and Winter’s (1982) evolutionary view is purposive,
in which the fundamental mechanisms are the search for better techniques and the
selection of successful innovations by the market (Ruttan, 1997). Other perspectives
include the population/ecology perspective (Hannan and Freeman, 1984), general
systems (von Bertalanffy, 1962) and, contingency theory (Burns and Stalker, 1961).
The population approach, in which innovation is a randomly occurring phenomenon
distributed through a population of firms over time during which problems and
solutions drift together, owes much to the pioneering work of Hannan and Freeman
(1977). The population ecology approach is particularly suited to examining how
specific forms arise, grow in numbers up to some Malthusian maximum tolerable level
and then level out or decline. General systems theory locates innovations in an
environment that is pervasive. That is innovation does not stand alone in splendid
isolation, rather it is an element of a wider system with which it is integrally
connected. Contingency theorists have it that organisation type influences innovation
(Burns and Stalker, 1961). Characterising innovation as a purposeful and adaptively
rational activity suggests a process, the end of which is a better place to be than at its
commencement at the core of which is an explication of the relationships between
inputs, processes and outcomes (Cheng and Van de Ven, 1996).

Schumpeter’s (1934) view of innovation was broad. He proposed a typology of
organisational innovation arranged under five categories: new goods (or modified
existing products), new processes, new markets, new sources of raw material supply
and the creation of new types of industrial organisation. Implicit within this typology
are several of the key themes that have emerged from innovation research in
subsequent years. Specifically, typologising innovations (do different types of
innovation exist, and with what implications?), the nature of newness (what is it and
what does it mean?), and the temporal dynamic (innovation as a process rather than an
event).

Newness is conceptualised in several different ways in the literature. Coopey et al.
(1998) regard innovation as a particular form of change characterised by the
introduction of something new. The 'new' idea may be a recombination of old ideas so
long as the idea is perceived as new to the people involved: it is an innovation even
though it may appear to others to be an "imitation" of something that exists elsewhere
(Van de Ven, 1986; 592). The view is endorsed by Zaltman et al. (1973; 10) who
define an innovation as “any idea, practice, or material artifact perceived to be new by
the relevant unit of adoption”.
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In this view, newness may vary in magnitude and scope. Innovations may be radical
(new to the world) or incremental (slight modification of some pre-existing state) and
they may impact only the manager's own role or have implications for the whole
organisation or a wider constituency (McAdam and McClelland, 2002). The view
contrasts with the alternative that considers innovation to be the first use of a new to
the world artefact, for example Becker and Whisler (1973) differentiate (by degree of
risk) between first users and imitators. This is a minority view in the literature. The
assumption that first users necessarily take the largest risk has been challenged and
risk has been more sensitively construed in terms of the implied new behaviours that
the innovation represents for organisational subsystems and their members. For
example Burns and Stalker (1961) observed that the adoption of innovation creates
changes in the structure and functioning of an organisation. Nonaka and Yamanouchi
(1989; 299) note that “...eventually new and existing information may be integrated to
produce a change in organizational cognitive and behavioural patterns”.

Schumpeter does not dwell on the creative origins of innovations, indeed he makes a
strong distinction between invention and innovation. However, invention and
creativity are increasingly recognised as integral parts of the innovation process
(Amabile, 1983; Amabile, 1988; Amabile et al., 1996; Rivett, 1998; Kirton, 1980;
Kirton, 1988; Kirton, 1994). Invention is the creation of ideas, that Amabile et al.
(1996; 1155) define as “the production of novel and useful ideas in any domain”.
Successful innovation has its roots in creativity, all innovation begins with creative
ideas and, innovation is the successful implementation of creative ideas within an
organisation or social context (Amabile et al., 1996). On its own, however, creativity
or invention is not sufficient for innovation. Creativity must also be appropriate, useful
and actionable (Amabile, 1998).

Dougherty (1992) reinforces the view, she conceives of innovation as the creation and
exploitation of new and existing knowledge that links market and technological
possibilities. Dougherty’s (1992) view includes within it senses of combinations,
utility and purpose. Creativity is evidently, then, a part of innovation and, whilst it can
be separated temporally and spatially (Holbek, 1988), its isolation from mainstream
innovation studies appears largely to have been an analytic convenience.

In addition to being combinatorial, innovation is also a collaborative, social process
that brings benefits to identifiable stakeholders or beneficiaries (Van de Ven, 1986;
Damanpour, 1990; Dougherty, 1992; Quintas et al., 1997). Innovation rarely takes
place throughout the whole organisation at the same time (Rabson and DeMarco,
1999). Innovation is usually a group process (Leonard and Sensiper, 1998) and, much
of the early innovation research overlooked the role of the group in innovation
focusing instead on the relation of the innovation to the organisation (Dougherty and
Hardy, 1996).

In its broadest sense, then, innovation is about the creation and implementation of a
new idea in a social context with the purpose of delivering benefit(s). West and Farr’s
(1990; 9) definition succinctly captures these ideas,

-25-



“the intentional introduction and application within a role, group or
organization of ideas, processes, products or procedures, new to the relevant
unit of adoption, designed to significantly benefit the individual, the group,
organization or wider society”,

and is adopted to guide this research.

The key elements of the definition are that innovations are the embodied artefacts of
ideas that are new to the context of their intentional use and application and bring
benefit. The definition provides a wide perspective on the concept of innovation. It
underpins a complex conceptualisation of innovation, implying through the presence,
absence or degree of these elements potentially many types of innovations.

There is a range of models, conceptual and empirical, that attempt to encapsulate some
of the complexities of innovation. That these derive from diverse scholastic origins and
reflect different theoretical perspectives has already been alluded to. Underlying each
of these though, is the tendency to adopt a view of innovating as consisting of a series
of inputs which is converted by a process to deliver a series of outputs. This input-
process-output model has become a widely-adopted generic model for the study of
innovation (see figure 3-1).

Inputs Process —»| Outputs

Figure 3-1: Input-process-output model

Wolfe (1994) identifies three distinct streams of research in organisational innovation,
which broadly coincide with the framework of the input-process-output model.
Wolfe’s streams are organisational innovativeness (by which he means the variables
antecedent to or predisposing organisational innovation, equivalent to inputs), process
theory (process), and innovation diffusion (outputs). A fourth category, one that Wolfe
(1994) does not identify as a distinct stream but rather as a factor that should be
considered in all innovation research (the absence of which confounds comparative
research), is innovation type.

Mapping these categories against the four levels at which innovation research has
taken place (individual, group, organisation, supra-organisation) illustrates where the
relative weight of effort has fallen (see table 3-1, in which the dotted lines indicate the
permeability of cell boundaries). Using this table as a template for discussion the
following sections review this literature, takes and expands upon Wolfe’s
categorisation and, drawing upon the various approaches in innovation research,
develops a conceptual framework around the input-process-output model to frame the
current research programme.
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3.3 Innovation Inputs

3.3.1 Introduction

Wolfe (1994) circumscribes the innovativeness stream of research with questions that
seek to identify the antecedents and determinants of organisational innovation, which
tends to be the dependent variable. The results of this work are commonly expressed in
terms of either factors that predispose an organisation to innovate or, an assessment of
the degree to which organisations are considered to be innovative. The bulk of the
research has taken place at the level of the organisation.

A wide range of determinants has been identified. These can be categorised under the
headings: structural, resource and people factors.

3.3.2 Structural factors

3.3.2.1 Size

The research history on the relationship between organisational size and innovation is
both long and inconclusive. One reason given for the lack of clarity is the use of
different measures of innovation and different sampling methods used in
operationalised research (Avermaete et al., 2003).

There is considerable research evidence in support of a positive relationship between
organisational size, measured by personnel indicators (e.g. number of employees), non
personnel indicators (e.g. physical capacity, such as number of beds in a hospital),
input/output indicators (e.g. student throughput) and financial resources (Damanpour,
1992) and organisational innovativeness. Damanpour (1992) postulated a curvilinear
relationship between size and innovativeness. The evidence though, is inconsistent.
Kimberly and Evanisko (1981) found that larger hospitals tended to be more
innovative than smaller hospitals, Tether (1998) reported on findings that small firms
introduce more innovations per thousand employees than do large firms.

Organisational size has its advantages: the larger the organisation the greater the
potential resource available to invest in processes of innovation (Damanpour, 1991).
Size facilitates financial slack, provides marketing skills, research capabilities and,
experience and, large organisations are presumed to be more capable of tolerating
losses than small ones (Kimberly and Evanisko, 1981).

Conversely, large size can hinder innovativeness: as organisations become over-
formalised, there is a tendency to practice standardised managerial behaviour and, for
lower commitment to innovating becoming evident (Figueroa and Conceicao, 2000).
Small organisations are arguably more appropriate: they are more flexible, more
readily adaptable, more willing to accept and implement change and, are better at
enacting the coupling of parts that is required for innovation (Damanpour, 1996). The
relationship between organisational size and innovation is mostly positive, though
there is high variance. Alternatively, it might be that size is a surrogate measure of
several factors that influence the innovativeness of organisations. As Mohr (1969)
suggested, size could be expected to predict innovativeness only insofar as it implies
the presence of motivation, obstacles or resources.
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Pavitt (1991) noted that the average size of innovative firms is increasing but the
average size of divisions within those firms is decreasing and that large, innovative
organisations are creating flexibility and autonomy by founding smaller more
specialised divisions. The implication of this is that, as organisations grow and age,
they become more mechanistic and need to find alternative ways of sourcing
innovation through delegation to groups or sub-units.

3.3.2.2 Complexity

Complexity, the amount of occupational specialisation and task differentiation within
the organisation, is reported to have a positive influence on innovation. The creation of
today's complex systems of products and services requires the merging of knowledge
from diverse national, disciplinary, and personal skill based perspectives (Leonard and
Sensiper, 1998). Greater complexity provides a diversity of specialists and more
differentiated units from which collaborative relationships can emerge (Damanpour,
1991). It is well acknowledged that diversity in occupational backgrounds can bring a
variety of sources of information to bear, which can facilitate awareness or knowledge
of innovations (Amabile, 1998).

However, complexity is not of itself either an adequate or sufficient explicator of
innovation. Wolfe (1994) commented that complexity could be a positive influence on
initiation but a negative influence on implementation. Baldridge and Burnham (1975)
indicated that large, complex organisations with heterogeneous environments are
more likely to adopt innovations than small, simple organisations with relatively
stable homogeneous environments.

3.3.2.3 Vertical differentiation

Vertical differentiation, measured by levels of hierarchy, has been shown to have a
negative relationship to organisational innovativeness. Increased numbers of
hierarchical levels increase links in communication channels making communication
between the levels more difficult, thereby inhibiting the flow of innovative ideas

(Damanpour, 1991). Flatter structures facilitate intra-organisational communication
(Packendorff, 1995).

3.3.2.4 Functional differentiation

Functional differentiation, the extent to which an organisation is divided into different
units, also known as horizontal differentiation, structural differentiation,
departmentalisation, and measured by the number of units (not to be confused with
hierarchy) under the chief executive level, has been shown to have a positive
relationship with innovation (Damanpour, 1991). Innovation depends on the individual
and collective expertise of employees (Leonard and Sensiper, 1998). They illustrate
that varying perspectives bring creative abrasion that proves to be a powerful enabler.

The requirement of multifunctionality in complex innovative environments, variously
called functional differentiation (Damanpour, 1991), and requisite variety (Nonaka and
Takeuchi, 1995) demands a high degree of interaction within innovative groups.
Communication, trust, sharing and redundancy make groups a holistic single entity
engaged in a single process of expertise, rather than purely as a well-coordinated group
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of individual contributors (Madhavan and Grover, 1998). Innovation, conceptualised
as the embodiment or articulation of new knowledge, acknowledges the primacy of the
contribution of individual knowledge to the innovation process. The transfer of
knowledge within the group is better seen as a process of socialisation (Pinch et al.,
1996) which stresses the importance of social relationships to innovation.

3.3.2.5 Organisational type

The literature on the influence of organisational type on organisational innovation is
not clear cut. There appears to be inconsistency in the use of terms and, there is a high
degree of variance in results. Burns and Stalker (1961) differentiate between
mechanistic and organic organisations. Similarly, Miller and Friesen (1982) propose
and test ‘entrepreneurial’ and ‘conservative’ models of innovation, and Dougherty and
Hardy (1996) investigate the relationship of mature bureaucratic organisations with
innovation.

Mechanistic, mature, bureaucratic and conservative firms are found variously to have
negative impacts on innovation or positive impacts on some types of innovation.
Mechanistic organisations are best-suited to stable conditions and innovate
incrementally (Burns and Stalker, 1961), the conservative model describes product
innovation as something that takes place only when absolutely necessary (Miller and
Friesen, 1982) and, bureaucratic control has a negative influence on innovation
(Cooper, 1979a). Administrative intensity, however has been shown to have a positive
influence on administrative innovations (Damanpour, 1991; Damanpour, 1996;
Damanpour, 1996). According to Burns and Stalker (1961) organic organisations are
well-adapted to changing, unstable conditions and are able to yield more radical
innovations. The entrepreneurial model predicts innovation to be a continuous feature
of the organisation.

3.3.2.6 Longevity

Research has indicated a curvilinear relationship between innovation and
organisational age. Various dimensions of longevity have been identified at different
levels of study: the age of the organisation, maturity of the innovating group and, the
tenure of individual members of the group. As the group matures practices become
more institutionalised, routinised and habitual, the boundaries of individual and group
activity systems become narrowed, attention tends to revert to local issues rather than
to the whole system, inter-relating becomes careless, collective mind gradually
decreases and so does propensity to innovate (Leonard and Sensiper, 1998).

King and Anderson (1990) report that research scientists are more creative if not
assigned to permanent groups and that relatively short-lived groups should be formed,
at least, for creative processes to take place. Dougherty and Hardy (1996) observe
barriers to sustained innovation in the structures and processes of mature organisations.
Yet, conflicting influences are evident here. Organisational longevity contributes to
organisational cohesiveness which, in turn, facilitates innovation because it allows for
high psychological and participative safety (West, 1990). There are, too, incipient risks
of 'group-think' (Janis, 1971) associated with the homogenising effects of maturity and
cohesiveness when concurrence-seeking over-rides appraisals of alternative courses of
action and becomes the dominant mode of thinking within the group.
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3.3.2.7 Centralisation and formalisation

Centralisation, the concentration of decision making authority at the top of the
organisational hierarchy and, formalisation, the degree of emphasis on following rules
and procedures in role performance, have both been shown to have a negative impact
on organisational innovation (Burns and Stalker, 1961; Damanpour, 1991).

High centralisation, measured by the degree of organisational members’ participation
in decision making or freedom to make their own decisions, inhibits the initiation of
innovation. It restricts both channels of communication and information availability
within the organisation (Burns and Stalker, 1961). Similarly, high formalisation
prevents the initiation of innovative solutions. Damanpour (1991) found it also to
hinder implementation of innovations, though other studies have demonstrated that it
might enable implementation (Holbek, 1988). Rigid rules and procedures may prohibit
organisational decision-makers from seeking new sources of information (Vyakarnam
and Adams, 2001).

3.3.2.8 Routines

The concept of organisational routine is an interesting one. Levitt and March (1988)
describe routines as involving established sequences of actions for undertaking tasks
enshrined with a mixture of technologies, formal procedures or strategies, and informal
conventions or habits. In this sense, routines reflect highly context-specific
knowledge, embedded in organisational practice that has developed over time through
experience and practice. Thus routines become the mechanisms that transmit the
lessons of history, and are postulated to have an existence independent of particular
personnel and are unique and difficult to imitate (Levitt and March, 1988). Therefore,
organisations ‘remember’ through repeated actions and practices, which are socially
embedded and communicated through personal contact between workers, rather than
by exclusive reference to manuals and checklists.

Pentland and Rueter (1994) distinguish aspects of routines into ‘effortful
accomplishments’, the more formal and codified aspects of organisational life, and
‘automatic responses’ the more uncodified or taken-as-given aspects. Tranfield and
Smith (1998) postulate that routines have within them cognitive, behavioural and
structural aspects which are constantly being adapted and interpreted such that formal
policy may not always reflect the current nature of the routine.

Thus, shared-taken-for-granted routines are part of an organisation's culture. Routines
have been demonstrated to both enable and hinder innovation. Routines enable in the
sense that they provide recourse to patterns of taken-for-granted problem solving. They
hinder in the sense that it may prove difficult to unlearn knowledge that is tacit and
fully embedded into routine behaviour (Lawson and Lorenz, 1999), in which case they
may become core rigidities (Leonard-Barton, 1992). Indeed, when knowledge is
primarily tacit in nature and routines are deeply embedded it is difficult for individuals
to think beyond the constraints inherent to routines (Jordan and Jones, 1997).

Routines, sets of regular and predictable patterns of organisational behaviour
(Fitzgerald et al., 2002), can both enable and hinder innovation. Some groups follow

-31 -



algorithms and have routines imposed on them. Groups that have been socialised have
stocks of tacit knowledge about how they previously combined tacit knowledge, and
will work better together than teams that have not worked together before. Effective
teams begin with a shared prior knowledge of how things ought to be, explicated,
perhaps, by leadership and vision (West, 1990) or articulated by artefacts and symbols
(Kreiner and Schultz, 1995), and from which learning will proceed (Levinthal and
March, 1993).

3.3.2.9 Structural factors — conclusion

The brief review of structural factors has demonstrated that the relationships between
structural factors and innovation are ambiguous and contingent. Underpinning each of
these factors though, is the sense of a social environment in which they are utilised.
Whilst size gua size might not be a determinant its presence or absence might indicate
flexible autonomous environments, which, in turn, might be constrained by levels of
vertical differentiation, formalisation and centralisation. Similarly, complexity
privileges diversity and heterogeneity, studies of longevity suggest that the social
dynamic becomes less effective as relationships mature beyond a certain point. Finally,
it would appear that no organisational type is clearly more suited than others for
innovation. Daft’s (1978) dual-core model, Holbek’s (1988) innovation design
dilemma and Rabson and DeMarco’s (1999) model of innovation systems (see Chapter
ten) attest to this. Consequently, variance might be expected across different structural
configurations.

So, whilst an important consideration in understanding innovation, structural factors
are not the only story. Daft (1978) reports that the values of leaders toward change are
better predictors of new programme adoption in health and welfare agencies than the
structural characteristics of the agencies. In more recent years, therefore, the structural
factors approach has given way to a focus on other factors, notably resource and social
factors.

3.3.3 Resource factors

The Resource-Based View suggests that sustainable competitive advantage

can be achieved through the expeditious exploitation of resources internal to the firm.
The resource-based view explores the link between a firm's internal resources, which
are defined as all assets capabilities, organisational processes, firm attributes,
information, knowledge etc. controlled by a firm that enable the firm to conceive of
and implement strategies that improve its efficiency (Barney, 1991), and performance.
The resource-based view provides a useful theoretical framework in which to consider
resources for innovation.

Grant (1996; 110) interprets the resource-based view as presenting the firm as a
“unique bundle of idiosyncratic resources”, that are optimally deployed. Barney’s
(1986) framework for exploring whether or not a particular resource might be a source
for sustained advantage emphasises that, in order for them to contribute, resources
must be unique, valuable, rare, imperfectly imitable, and capable of being
operationalised by the firm. That is, they must be heterogeneous across organisations;
exploit opportunities or nullify threats; be difficult to trade, to copy or, to imitate.
Teece et al. (1997) describe the ability of an organisation to combine its competencies
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and resources advantageously as its ‘dynamic capability’. This suggests a purposeful
approach to innovation and is consistent with Tranfield and Smith’s (1998) view of
strategic advantage being driven from the ‘inside-out’.

The following section reviews those resources that the literature proposes influence
innovation: knowledge, technical knowledge, slack, functional differentiation,
specialisation and, professionalism. Nonaka (1995) advocates a planned allocation of
resources for innovation to take place and, that this allocation should be deliberate.
Resources do not always flow smoothly to innovation, particularly where prevailing
practice supports established activities (Dougherty and Hardy, 1996) and, where
innovation falls outside the boundaries of this ‘normality’.

3.3.3.1 Knowledge

Competitive pressure and the rapid and pervasive growth of information and
communications technologies have forced companies to review the sources of their
competitive advantage. This has resulted in a focus on both innovation and knowledge
and, the concept of knowledge has received a deal of attention in recent years. The
concept of knowledge has emerged as a strategically significant resource for the firm
(Grant, 1996; Milio, 1971; Mintzberg et al., 1976) and has been asserted to play a
significant role in the innovation process (Song and Montoya-Weiss, 1998). Indeed,
the complexity of skills and processes needed in the development of today's products
and services requires that managers attend to the processes of managing knowledge
combination as the very basis of innovation (Leonard and Sensiper, 1998).

Mingers (1990) conceptualised innovation as both an exploration and synthesis
involving a process of the combination and exchange of knowledge (Nahapiet and
Ghoshal, 1998). Galunic and Rodan (1998) report that firms are encouraged to
innovate by searching out new resources or finding new ways of using existing
resources. Sometimes innovation consists of a recombination of knowledge and other
resources that were previously in existence (Cooper, 1988b).

Grant (1996) suggests that organisations accumulate knowledge over time, learning
from their members. Organisational knowledge is created through the interactions of
individuals. Diverse and disparate individual knowledge is moulded, integrated and
reconciled (Grant, 1996) with the collective whole through story-telling (Brown and
Duguid, 1991), metaphor and analogy (Nonaka and Takeuchi, 1995) and, common
cognitive schema (Weick and Roberts, 1993), which may or may not come to be
captured in explicit form.

In the course of this review, three models have been identified that present the notion
of knowledge as a fundamental component at the core of the innovation process. These
develop contingent explanations of the management of the knowledge dynamic: the
knowledge spiral (Nonaka and Takeuchi, 1995), and competing renditions of a social
learning cycle (Boisot et al., 1996; Pitt and Clarke, 1999).

The knowledge spiral (Nonaka and Takeuchi, 1995) presents an abstracted view of the

interaction between tacit and explicit knowledge in a continuous process of exchange,
combination and new knowledge creation. Boisot (1995) describes a four-stage social
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learning cycle which, arguably, maps the movement of technical knowledge around a
system and suggests a paradigm of a manageable knowledge creation process. Pitt and
Clarke (1999), on the other hand, suggest a much less manageable process in which the
diverse, idiosyncratic, experiential knowledge of individuals is diffused in social
settings commonly, but not necessarily, on a face-to-face basis.

Pitt and Clarke’s (1999; 305) is a “master-apprentice model...wherein neither party
may know explicitly what has been transmitted or gained from any particular
encounter”. They make a powerful claim that, whilst the two models of social learning
can exist concurrently, the directed learning of Boisot’s model may be insufficient to
cope with the challenges of radical new knowledge creation. In the Boisot model we
recognise a routinisation of the innovation process exemplified by 'ghettos' of research
and development. It is suggestive of a tendency to address problems through the
application of fundamental, but constraining, R&D routines.

Pitt and Clarke’s (1999) model illustrates a more distributed process of knowledge
creation which, although less manageable, presents a fluid adaptive framework for the
creation of new knowledge. The implication of their model for the role and
management of knowledge in innovation is that, although the outcome of the
innovation process cannot be predicted, it can be facilitated by creating environments
that recognise the significance of social interaction as the lubricant of knowledge
generation and dissemination.

3.3.3.2 Technical knowledge

Technical resources and technical knowledge, measured by the presence of a technical
group or technical personnel, has been shown to have a positive impact on technical
innovation. The greater the extant technical resources within the innovating system the
more likely new technical innovations can be understood (Damanpour, 1991). The
construct is similar to that of administrative intensity which posits a relationship
between the ratio of managers to employees and administrative innovativeness. This is
echoed by Daft’s (1978) dual-core model of innovation that argues that administrative
innovations emanate from the administrative core and technical innovations from the
technical core (see Chapter ten).

3.3.3.3 Slack

Slack is defined as the “pool of resources in an organisation that is in excess of the
minimum necessary to produce a given level of organisational output” (Nohria and
Gulati, 1996; 1246). Evidence in its support as a positive resource for innovation is
somewhat equivocal and a curvilinear relationship has been postulated (Damanpour,
1992). Slack resources, items of excess inputs such as redundant employees or unused
capacity, are regarded by many as an important catalyst for innovation. Typically
financial measures of slack are used (Damanpour, 1991), Miller and Friesen (1982)
though, used both financial and human measures of slack. Slack allows innovations,
derived exogenously, to be purchased; allows failures to be absorbed; provides the
opportunity for diversification; frees up management attention where it is scarce, or
focused principally on short-term performance; allows for a relaxation of controls;
fosters a culture of experimentation; and, protects against the uncertainty of project
failure (Leonard and Sensiper, 1998). Even though a positive relationship may be
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identified between slack and innovation, there is evidence though, suggesting a
negative relationship: slack can become synonymous with waste; a reflection of self-
interest, incompetence and sloth and, represents a cost that is unnecessary and should
be eliminated.

3.3.3.4 Specialisation

As with functional differentiation, specialisation has been shown to have a positive
relationship with innovation. Measured by the number of job titles, a greater variety of
specialists provides a broader knowledge base (Kimberly and Evanisko, 1981) and
increases opportunities for the cross-fertilisation of ideas (Damanpour, 1991).

3.3.3.5 Professionalism

The professional knowledge, measured in numbers or percentage of staff with
specified educational backgrounds, of organisational employees has a positive
relationship with innovation: it has been shown to be positively related to high levels
of self-esteem, develop confidence and is associated with increased boundary spanning
activities (Damanpour, 1991), which positively impact innovation.

3.3.3.6 Resource factors - conclusion

The literature review has shown that innovation is reliant on diverse resource inputs
and, that social processes mediate knowledge creation and application. However, a
tension exists between the need for enduring secure relationships for effective resource
utilisation and the diverse heterogeneous relationships recommended by innovation
theory. Consequently, it is argued that social factors are integral to understanding
innovation.

Each of the resource factors examined here has been demonstrated, though
occasionally under certain contingencies, to have a positive impact on innovation.
There is some equivocation about the relationship of slack with innovation. Different
approaches to the generation of new knowledge would appear to result in different
types of innovation. For West and Anderson (1996) resource availability does not
predict overall group innovation.

It is evident though, that knowledge, explicit or codified, and its exploitation in the
innovation process is augmented through facilitating personal interaction and social
relationships. Exchange of resources is a prerequisite for innovation to take place,
occurring through social interaction and coactivity (Nahapiet and Ghoshal, 1998)

A wide and diverse range of skills and processes is needed for the development of
today's product and service requirements (Nonaka and Yamanouchi, 1989; Leonard
and Sensiper, 1998). This diversity is brought together through the combination and
exchange of knowledge in highly interactive, mutually dependent social contexts.

3.3.4 People factors

The role of the individual in innovation receives little attention in the literature. There
seem to be two reasons for this. First, innovation tends to be conceptualised as a social
process with impact on a wider (though possible small and proximal) community and
the contribution of the individual is often overlooked (King, 1990). Second, at the
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individual level, 'innovation' and 'creativity' tend to be terms used almost
interchangeably and the two literatures overlap (Amabile, 1988; Marshall, 1993).

Indeed, the notion of individual innovation is partly dismissed by Dougherty and
Hardy (1996) who suggest that primary reliance on individuals is inherently ineffective
for sustained innovation. However, extant literature on the contribution of the
individual to innovation divides into two categories: first of all demographic profiles of
the individual — age, sex, education, cosmopolitanism, tenure etc. Secondly a
description of an individual’s propensity or disposition to innovate or be creative.

3.3.4.1 Demographic

Baldridge and Burnham (1975) indicated that individual demographic factors such as
sex, age, cosmopolitanism and education did not account for differences in innovative
behaviour between individuals. More recent research has though, challenged these
findings and suggested that individual demographic factors do have a role to play.

Members with high levels of education and self-esteem increase the effectiveness of
research and development project teams (Kessler and Chakrabarti, 1996). Bantel and
Jackson (1989) noted that individuals of greater educational attainment with diverse
backgrounds managed the more innovative teams. Whilst individual variables have a
role, organisational level variables, argue Kimberly and Evanisko (1981), particularly,
are better predictors of innovation. From a longitudinal study of 27 top management
teams in the health sector, West and Anderson (1996) concluded that the quality of
innovation may be determined by team composition and that the proportion of the
team that is innovative predicts innovation radicalness.

A study of 199 banks by Bantel and Jackson (1989) showed a positive relationship
between innovation/problem-solving and the characteristics of the top management
team — age, tenure, educational background, function. The more innovative banks were
managed by more educated teams that were diverse with respect to their functional
areas of expertise. Intellectually heterogeneous groups are more innovative than
homogenous ones (Leonard and Sensiper 1998).

However, putting a diverse collection of people on teams will not of itself deliver
innovation. Too diverse a team creates too many diverse frames of reference and, a
lack of balance amongst members’ commitment and ability to contribute to the various
activities of innovation (Kessler and Chakrabarti, 1996).

Group composition has been seen, therefore, to have a significant impact on
innovation, and a curvilinear relationship between the two might be postulated to
explain the interaction.

3.3.4.2 Disposition

Kirton's (1976) Adaption Innovation Theory argues that it is within the capacity of all
individuals to be innovative, that which differentiates people is the extent to which
they are prepared to consider solutions that exist outside the existing paradigm. He
postulates a continuum of innovative personalities, polarised as 'adaptors' and
'innovators'. Adaptors characteristically produce a sufficiency of ideas, based closely
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on existing understandings of the problem and likely solutions. Innovators, on the
other hand, tend to generate a large number of ideas, and, in seeking a solution,
separate the problem from existing, customary models of thinking to emerge with
much less expected, and invariably less acceptable, solutions.

However, the innovation literature reveals tensions. Creative people are argued to be
self-motivated, risk orientated and expert in their relevant subject matter but averse to
social conformity (Kirton, 1994). Finding a way for highly creative people to interact
and share knowledge effectively with others within co-operative systems and
collective activities may be one of the key challenges in the management of innovation
(Angle, 1989).

Innovation can also be conceptualised as a problem-solving process (Bessant and
Caftyn, 1997). Dougherty and Hardy’s (1996) study of innovation in mature
organisations argued that the key to effectiveness appeared to be the approach to
problem-solving. They suggested two aspects of problem-solving are relevant to
innovation: approach and cognitive style.

First, Dougherty and Hardy (1996) and, Jordan and Jones (1997) suggest individual
style and procedural approach influence innovation outcome. Their dimensionalisation
of the procedural approach to problem-solving dichotomised a trial-and-error approach
against a heuristic approach. Problem solving in general has trial and error as a
prominent feature (von Hippel, 1994). Where a large amount of knowledge is
integrated in a process of problem solving or innovation, we would expect to see an
iterative process of trial-and-error. Individuals may have preferred approaches and
groups may have procedures thrust upon them. The heuristic approach will constrain
freedom to explore alternatives beyond the scope permitted by the parameters of the
algorithm. That is, where routines are embedded and rigid we would not expect to see
similar levels of trial-and-error and thus a reduced level of innovative newness.

Second, cognitive style. Scott and Bruce (1994) describe a conceptualisation of
problem-solving as two independent modes of thinking: associative and bisociative
thinking. Associative thinking is based on habit, following a set of rules and routines
and, the use of rationality and logic: systematic problem-solving working within
established routines and boundaries. Kirton’s (1976) adaptors are similar and prefer to
try to do things better through improvement and amendment.

Bisociative thinking is characterised by overlapping several domains of thought
simultaneously, with a lack of regard for existing rules and boundaries. They call this
‘intuitive problem-solving style’ and argue that it is more likely to generate novelty.
This method of problem-solving is similar to that of Kirton’s (1976) innovators who
choose effectiveness over efficiency and break or ignore rules. The ‘overlapping’ style
can exist as an individual cognitive style, as has been described, also at a group or
organisational level. Nonaka and Takeuchi (1995) describe this as redundancy, i.e.
information that exists beyond immediate operational requirements. It is “intentional
overlapping” (Nonaka and Takeuchi, 1995).
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3.3.4.3 People factors - conclusion

The review of people factors has emphasised the importance of collective activity in
the pursuit of an innovation agenda, and also a cognitive approach that is able,
depending on the extent to which it is able to challenge the orthodoxy, to generate
innovations of various hue. Innovation may have roots in individual creativity and
invention but it has been argued that this alone is insufficient for an enduring
innovation strategy.

The contribution of the individual to innovation within a social context is moderated
by: trust and time-served relationships (Coopey et al., 1998), levels of autonomy and
supportive collaboration, feedback and recognition, organisational cultural and
physical structure (King, 1990), reward systems (West and Anderson, 1996),
individual discretion (Scott and Bruce, 1994), and encouragement of creativity,
resource availability, pressure and organisational impediments (Amabile et al., 1996).

3.3.5 Inputs - summary

A wide range of input factors ordered under three category headings have been
reviewed. The findings of structural research have tended to be ambiguous, or at least
difficult to generalise widely. Similarly, resource factors, although held to be an
important determinant of innovation across a variety of contexts, are best understood
within the context of a social process, able optimally to exploit their latent potential.
Finally, the role of dispositional and demographic characteristics were reviewed.
Diversity, approach to problem solving and tenure leading to a comfort factor were
held to be important. To understand innovation, therefore, this section concludes with
the proposition that understanding social processes is an integral factor.

3.4 Innovation Process

3.4.1 Process Background

Process research addresses the nature of the innovation process, how and why
innovations emerge and grow. Process has come to be conceived as a temporal, path-
dependent phenomenon (Schroeder et al., 1989; King, 1992; Koput, 1997) that is a
collection of tasks or activities which together transform inputs into outputs (Garvin,
1993).

Singular development activities or events are fitted into categories of stages or phases
of a temporal innovation process’. The literature is broadly consistent in its view on
constituent parts of process. First, that, at the macro-level, innovations are initiated and
then implemented (Zaltman et al., 1973). Second, that these macro-level phases consist
of sub-phases. The number of sub-phases varies across studies (see table 10-1, Chapter
ten), though eight have been identified by Pelz (1983), and 13 by Cooper (1988a).

The nature of the process has been shown to be affected by a range of factors such as
organisational structure (Burns and Stalker, 1961; Daft, 1978; Holbek, 1988),
environmental factors (Tidd, 2001) and, innovation attributes (Pelz, 1983). Pelz’s

% Avlonitis et al. (2001) provide a useful illustration of this event/activity listing and subsequent
categorisation (pp. 339).
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(1983) study of urban innovations found, for example, that the innovation process
appeared to differ according to the radicalness of the innovation. That is, simple
borrowed innovations were developed and implemented in a clearly identifiable
sequence of phases, whereas for original complex innovations the ‘sequence’ was
overlapping and disorderly.

Scholars continue to disagree as to the specific nature of these processes and, indeed,
the extent to which the various events and activities that comprise the process are both
necessary and sufficient in all cases of innovating and the nature of their pattern of
occurrence.

At the level of the individual, research focus tends to be on creativity and the creation
and diffusion of knowledge and the factors that inhibit or facilitate these processes
(Boisot et al., 1996; Pitt and Clarke, 1999; McAdam and McClelland, 2002). At the
group level two themes emerge. The first originates in the project management
literature where the project is seen as a microcosm of the larger organisation and is its
agent of change (Bowen et al., 1994). An over-riding objective of project management
is to deliver projects on-time and on budget, and so the processes of change tend to be
acutely managed to reduce time to market and improve utilisation of resources
(Guellec and Pattinson, 2001). The characteristic view of project management is as a
vehicle to create order and control through a determinant and closed process of
following prescription and rules (Thomas, 1998). It is generally reckoned that the
more ordered processes of innovating, where, perhaps, process is strongly prescribed,
the opportunities for delivering radical innovation are constrained.

The second theme that the group/project literature addresses is that of the social
environment in which innovation occurs. The factors said to affect group innovation
include team size, group climate, heterogeneity, vision, leadership style and group
cohesiveness (Agrell and Gustafson, 1994). The boundary between the group/process
cell and group/input cell in table 3-1 is permeable, and a number of studies combine
aspects of both innovativeness and process factors (King and Anderson, 1990; Meyer
et al., 1999; West and Anderson, 1996).

At the organisational level, process research focuses principally on understanding the
core activities in which innovators engage and the order in which they occur. Most
recently chaos theory has provided a theoretical perspective for understanding process.
A picture of innovation has emerged that is chaotic in its early stages, or as Kim and
Wilemon (2002) call it the ‘fuzzy front end’, and is characterised by periodicity in the
final stages (Cheng and Van de Ven, 1996). Prior to this view process was considered
to be an ordered sequence of events (Zaltman et al., 1973; Rogers, 1983) or less
orderly, characterised by feedback and feed forward loops (Schroeder et al., 1989;
King, 1992).

Finally, research at the supra-organisational level relates network-ties to innovation
output (Ahuja, 2000) and considers the environmental, socio and institutional factors
that exist within geographic regions that create favourable conditions for the creation
and exchange of knowledge. These studies echo, though at a macro-level, the results of
studies at the organisational and sub-organisational level, emphasising the importance
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of social processes in the creation and exploitation of knowledge for innovation.
Importantly, they add a dimension not seen at the other levels of innovation research
(or at least it is made explicit) and that is importing essential technological and
managerial expertise from outside the cluster (Keeble and Wilkinson, 1999).

3.4.2 Process — summary

Two clear themes are evident in process research to date: those that focus on core
activities and those that focus on the surrounding enabling processes. Von
Bertalanfty’s (1962) description of organisational processes as collections of activities,
involving many people, that unfold over time is particularly apposite and privileges the
social in addition to the temporal and sequential. Pentland’s (1995) view of processes,
as sequences of actions that occur in the context of enabling and constraining
structures, permits a wider conceptualisation of process as opposed to one framed
simply by time and sequence of events and the innovation process can be construed as
being facilitated by social processes that run concurrently within the context of
innovators’ relationships. These themes are returned to in Chapter ten.

3.5 Innovation Type

3.5.1 Type Background

The notion that there are different kinds of innovation, with different organisational,
economic and competitive effects, has long been an important theme in the literature
(Schumpeter, 1934; Cooper and Kleinschmidt, 1987b; Robb, 1989; Henderson and
Clark, 1990; Burningham and West, 1995; Neely and Hii, 1998). Consequently,
typologies of innovation play an important role in the whole genre of innovation
research. ‘Type’, by which is meant the classification of innovations according to a
specific scheme (of which there are several in the literature) of innovation has been
used extensively as an independent variable in innovation research. Type has been
shown variously to impact on adoption and diffusion of innovations (Rogers, 1962,
1983; Rogers and Shoemaker, 1971; Damanpour, 1988; Damanpour, 1990),
organisational and innovation performance (Cooper and Kleinschmidt, 1987a; Cooper
and Kleinschmidt, 1993; Danneels and Kleinschmidt, 2001) and innovation process
(Pelz, 1983; King, 1992; Fernandez, 2001).

Three different typographic approaches are most commonly used in innovation studies.
Of these, approaches which categorise innovations according to their functionality or
domain of application (hereafter ‘area of focus’) or according to degree of newness are
the most frequently occurring. Examples of the former include administrative,
technological, process, service and product innovations. Examples of the latter include
simple dichotomisations between new to the world innovations and innovations
involving only minor changes (variously known as radical/incremental,
revolutionary/evolutionary, discontinuous/continuous etc). More sensitive
conceptualisations of newness that dimensionalise the space between the polar
extremes of radical and incremental exist. Garcia and Calantone (2002) identify
typologies of degree of newness comprising ranges of from three to eight categories.
The third approach is that which focuses on the attributes of an innovation.
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It has been established that different types of innovation (based on any of the three
typologies) impact differently on factors in the innovating process and the innovation
output (Garcia and Calantone, 2002). It is the contention of this thesis that two of the
approaches (area of focus and novelty) are inadequate and the third (innovation
attributes) is under-developed for generalisable and comparative purposes. First,
although it is widely agreed that no two innovations are the same, the area of focus
approach tends to treat them as unitary phenomena — all process, for example,
innovations are treated as the same or similar. Studies occasionally differentiate area of
focus innovations by degree of newness (Damanpour, 1990) but these are rare. This
debate is more fully explored in Chapters four and five.

This unidimensional style of research continues despite the observation, made through
the history of innovation studies, that innovations differ one to another. One powerful
and sensitive means of distinguishing between innovations is according to the
developer’s or user’s perspective (Warner, 1974; Downs and Mohr, 1976; Rogers,
1962). Indeed, Zaltman et al. (1973) define innovations as entities perceived by the
relevant unit of adoption. They argue that the distinguishing characteristic of
innovation is that, instead of being an external object, it is by the perception of the
social unit that it is recognised. Thus it can be, for example, that the same
‘administrative’ innovation can be perceived completely differently in different social
units. In simple terms this might mean that Organisation A perceives the innovation to
be radically new whilst Organisation B considers it only marginally new. Such
divergence clearly has implications for the differential management of innovation in
Organisations A and B.

However, according to West and Farr’s (1990) definition that guides this research,
innovation consists of more than simply newness, whether radical or incremental.
Indeed, there is a growing body of studies that is re-evaluating the utility of continued
researches based on more intricate and contextual measures of newness (Garcia and
Calantone, 2002). For the moment though, there is little agreement on the
specifications of a universal measure of newness.

Certainly newness is a fundamental and important aspect of innovation, but it is only
one part. Innovations are complex, multidimensional phenomena and the literature is
replete with evidence of a wide range of perceived attributes of innovations. These are
reviewed in Chapter five.

3.5.2 Type— summary

Typologising in innovation studies, and in any of the scientific disciplines, helps to
manage the diversity and reduce the complexities of multidimensional phenomena.
However, the typologies operationalised in innovation research appear not to have a
foundation of scientific derivation. Rather, it would seem that the most, apparently
intuitive categorisations of innovation artefacts, area of focus and degree of newness,
have, by convention, become the default independent variables for many innovation
studies.

There is no universal agreement on which is the best justified of the typologies to
operationalise in innovation research. In the absence of this, cumulative research is

-41 -



hampered (Calvert et al., 2002). The case for a classification of innovations based on
their psychometric properties developed according to scientific principles begins to be
made. Such an approach will further enhance our understanding of the complexity of
the phenomenon and its associated processes and origins and is developed in the
following chapters.

3.6 Innovation Output

3.6.1 Output Background

Intuitively, it is not difficult to recognise the contribution that innovation makes to
competitive advantage (Tidd, 2001). This output has generally been construed in terms
of financial, market or organisational performance. Measurement is undertaken
principally at the level of the organisation or industry and includes factors such as:
numbers of patents (Rogers, 1983), contribution to turnover (Figueroa and Conceigao,
2000), research and development expenditure (Goffin et al., 1997), market share and
market growth (Tidd, 2001). Furthermore, few studies have focused on the
performance of the process of innovating. For example Keller (1986) considered
budget and cost performance, meeting the assigned schedule and value to the
company.

There is a tendency in these studies to treat innovations as unitary phenomena, such
that it becomes difficult to distinguish between the innovation and the performance.
Consequently they are best suited to industry-wide benchmarking activities. At the
level of the innovation though, the approach contributes little to theory or practice and
tells us very little about the innovation itself. Short term financial indicators can
undervalue innovation, for example where research and development expenditure is
treated as a profit and loss item, as opposed to being capitalised, earnings per share are
reduced (Tidd, 2001). Number of patents, measures of market growth and so forth do
not tell the whole story. The measures might identify some organisations as innovative
but they do not tell anything about how they do it, or from where the innovations
come.

Furthermore, implicit in the approach is the assumption that outputs of the processes of
innovating are directly related to the process: that is, the activities in which innovators
engage and the mode of their engagement, influence the resultant outcome. However,
this relationship is far from clearly established in the literature other than to suggest
that some types of temporal/sequential activities are related to innovation novelty
(King, 1992). The argument that output and process are related has theoretical and
practical implications. Empirical work establishing that different outputs of innovation
are related to different dynamical processes can be useful in developing our
understanding of innovation, particularly if developed within a framework that will
permit comparisons across future studies. Further, there is a practical application in
helping organisational leaders understand the requirements of their innovating systems.
The choice of systems cannot be made solely on what is most comfortable for the
organisation Tidd (2001) but has to include, also, recognition and acceptance of the
process characteristics needed to achieve the desired result (Rabson and DeMarco,
1999).
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Finally, output performance research focuses intently on the role of novelty or newness
as a factor of success. Research is principally reported in the New Product
Development literature where the results are inconsistent. For example, Avlonitis et al.
(2001) concluded an inverted U-type relationship between degree of novelty and
financial success, on the other hand, Kleinschmidt and Cooper (1991) observed a U-
type relationship between innovativeness and commercial success.

Consequently, it has been difficult to establish any strong empirical relationships
between the inputs, processes and outputs of innovation where the relationship is based
on an unmodified input-process-output model (Tidd, 2001; Goffin and Szwejczeski,
2001). Indeed, there is a multitude of other factors, beyond the control of the actors
and the innovation, that can impinge upon performance, for example a recession
(Howell and Shea, 2001). It is also conceivable that an innovation in one domain of an
organisation might be in conflict with the objectives and mission of the whole
organisation. In the UK NHS, for example, innovative methods for the diagnosis and
treatment of illness, particularly those that divert significant resources and skills from
other parts of the service, may detract from the mission of the NHS to provide a
“universal service for all based on clinical need, not the ability to pay” (NHS, 2000;
3).

3.6.2 Innovation output - conclusion

Studies addressing financial and market performance measures suggest a
preoccupation with efficiencies in the processes of innovation or with economic
indicators. These contributions pay less attention to what it actually is, the artefact, that
the process of innovation produces. Dubiety also exists about the extent to which the
relationship between organisational performance and an individual innovation can be
determined. Because of the difficulty of establishing empirically any strong
relationships between degree of novelty and innovation performance/success, new
perspectives are beginning to develop. An alternative perspective, therefore, that
argues a role for the innovation artefact as the mediator, the middle ground, between
process and performance, has recently gained currency in the literature.

3.7 Conclusion

Innovation has been introduced as a complex and multidimensional phenomenon.
Coming to an understanding of the state of innovation research demands the tolerance
of high levels of ambiguity. In this brief synopsis the objective has been to present an
understanding of how researchers have tried to make sense of the diversity of the
phenomenon of innovation and, several important themes have been highlighted.

Modifying Wolfe’s (1994) conceptualisation, four streams of research have been
identified (organisational innovativeness, innovation processes, innovation type and
the output of innovation) in studies that take place across levels ranging from
individual to supra-organisational. Furthermore, a wide range of factors have been
indicated to influence and relate with each of these four streams at each level of
research (see table 3-2).
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Stage Characterised by

Variables predisposing organisations to innovate, some are quasi-controllable such as
Inputs structure, resources and people. Others are not, such as environmental factors: world
events, technology, demographic change, relationships etc.

The sequence of events and individual activities taking the organisation from input to
output. Also the interactions among group members; information exchange; patterns of

Process e .. . ; . .
participation in decision making; social support and sanctions for group related behaviour;
and combination and exchange of knowledge that provides for a conducive climate.

The innovation output, for example: number and kinds of innovation; rates of diffusion the

Outputs , o . .
products of the group's performance; and, the diffusion of the innovation.

Type Categorisation according to area of focus, nature of newness or, attributes of an

innovation.

Table 3-2: The input-process-output model of innovation

As the field of innovation research has developed the permeability of the boundaries
between the levels and streams of research has increased. And, whilst on the one hand
knowledge and understanding would appear to have moved forward. On the other
though, research strategies and operationalisation of concepts have delivered an output
characterised by its contingent qualities. The consequence is the generation of mid- to
low-level theory.

Two perspectives on process were introduced. In addition to the core activities of
innovating, there is strong theoretical and empirical support to the importance of
facilitating social processes to optimise opportunities for successful innovation.
Innovation takes place within the context of interpersonal interaction and social
relationships the enaction of which influences the output of the process. It is a process
that can be conceived of as taking place within a system characterised by
intentionality, flexibility, social collaboration and, the combination and exchange of
knowledge resources to produce beneficial outcomes.

The direct link between process and output, commonly construed in terms of
organisational performance, in the input-process-output model, that underpins much
innovation research, has been empirically difficult to establish. This latter approach
tends not to differentiate between the innovation and organisational performance.
However, the stream of research that has been identified as ‘innovation type” would
offer the opportunity to bridge the empirical gap between process and output. Several
studies have linked process to artefact and artefact to output. This body of work
motivates a re-drafting of the input-process-output model with the process-output
relationship moderated by artefact.

Three approaches to operationalising innovation artefact research were subsequently

identified. Anticipating the debate in Chapter five, two of these approaches are argued
to be inadequate for generalisable, cumulative research. That which considers the area
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of focus of innovation treats ‘types’ as unitary phenomena and fails to take account of
the fact that innovations differ one from another. The ‘newness’ approach was shown
to be inconsistent in both its conceptualisation and application and not to be a sensitive
enough measure of the innovation artefact. The third approach, innovation attributes,
was felt to have potential but was in need of further development. A focus on an
approach that privileges perceptions of innovations as the basis for classification
challenges many of theses engrained approaches and has implications, at least for the
re-evaluation of, extant theory that posits certain relations between processes of
innovation and output. Previous classificatory approaches tend to be based on
convention, analytic convenience and individual bias rather than on a scientific
approach. Only in recent years, after a decade of calls (Wolfe, 1994; Calvert et al.,
2002; Garcia and Calantone, 2002; McCarthy et al., 1997), have researchers begun to
make concerted efforts at comprehensive approaches to classification.

In order to advance our knowledge of innovation, not only is a consistent typology an
essential prerequisite but that typology must also be based on a meaningful
conceptualisation of innovation — is novelty enough? The multidimensionality of
innovation is too complex and varied to be understood within a narrow perspective. An
approach that looks for distinguishable patterns and meaning among its many
attributes is that which identifies composites of states that are labelled gestalts,
archetypes and configurations (Miller and Mintzberg, 1983). The implications for
innovation research of developing the configurational ‘attribute’ approach to
conceptualising the innovation artefact are significant. Principally, a validated
framework is required and subsequently relationship between configurations, process
and output can then be empirically explored. This clearly identified research gap can
be summarised by the question:

Based on a multidimensional conceptualisation of innovation artefact, construed
in terms of attributes, do innovations configure into discrete, identifiable types?

This over-arching question triggers a set of sub-questions:

e How do innovators perceive their innovations? Little empirical evidence is
evident in the literature, most frameworks having been derived from revisiting the
framework initially developed in Rogers and Shoemaker (1971) and Rogers (1962;
1983).

e How might a parsimonious, scientifically-developed framework of attributes
of innovation appear? There is no evidence that innovation research is based on
universally agreed, formal, scientifically developed taxonomies of artefact.

e Can different innovations be described in terms of different configurations of
attributes? Is a taxonomy based on attributes of innovations valid? Does it
perform the function of classification in helping to manage and understand?

e What are the distinguishing attributes of the different innovations? Assuming

the validity of the taxonomy, on what basis do the different taxa differ from each
other?
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e Do innovations differentiated by attributes exhibit different processual
origins? Previous research (for example King, 1992) has suggested a relationship
between innovation types and processual origins.

These questions drive this research over the following eight chapters, the first of which
explores the role of classification in innovation studies.
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4 A PHILOSOPHY AND PRACTICE OF CLASSIFICATION IN
INNOVATION RESEARCH

4.1 Introduction

The previous chapter concluded by posing a series of questions relating to the
classification of innovations according to different configurations of attributes. This
chapter presents a review of classification in innovation studies. It opens, however,
with a discussion of the ontology and epistemology of classification and traces a series
of principles and guidelines to help in its practice. Subsequently, three approaches to
the classification of innovation are described: classification according to newness,
innovation area of focus and by attributes. The origin of each of these classificatory
approaches and their roles as categories of classification are briefly explored. Finally,
the limitations of the three approaches are discussed in the context of proposing an
alternative approach. The chapter concludes that, in innovation studies, the reliance on
time-served approaches to classification that lack a strong scientific basis has led to
multiple idiosyncratic operationalisations of measures, which hampers comparative
research.

4.2 A philosophy of classification

Sweet is the lore which nature brings;
Our meddling intellect
Mis-shapes the beauteous forms of things:
We murder to dissect.

The Tables Turned
William Wordsworth, 1798

Wordsworth’s Romantic persuasions led him to be critical of science’s clinical
dissection and categorisation of nature’s beauty, a phenomenon that he considered to
be indivisible. Earlier in the century (1737) Carl von Linné had written

“All the real knowledge which we possess, depends on methods by which we
distinguish the similar from the dissimilar. The greater the number of natural
distinctions this method comprehends the clearer becomes our idea of things”
(quoted in Everitt et al., 2001; 2).

Wordsworth’s view has not prevailed and individual