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1. BACKGROUND

To understand innovation, it is useful to clarify the need for inno-
vation, what we mean by «innovation» and what the various per-
spectives of innovation are. We can then start to explore the various 
tools and techniques used to stimulate innovation and capture in-
novative ideas, processes and concepts.

1.1. The Need for Innovation

Governments all over the world are clearly committed to the de-
velopment of innovation and enterprise as a means to growth and 
future economic prosperity and this has not changed with the recent 
economic crisis.

The accumulation of the former evidence would suggest that there is 
a need to better understand the nature of innovation in order to bet-
ter support and facilitate education, research and consultancy, in 
the area for both contributes to the public sector innovation dimen-
sions as well as the private sector drive for growth. In this respect, 
it can be seen that there are a host of pervasive issues that would 
span such activities. Indeed, work by Miles (2005), Ploeger (2000), 
OECD (2001, 2002) and CEC (2002) all support the need for in-
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novation coupled with entrepreneurship within a strategic manage-
ment framework. This may form the starting point of programme 
development. However, to fully understand the nature and compo-
nents of innovation it is useful to further explore what the concept 
of innovation is and means.

1.2. The Concept of Innovation

In reviewing the literature on innovation, various defi nitions emerge 
highlighting different dimensions of innovation or innovativeness.

The consensus is that ‘innovation’ is the engine for growth and 
prosperity, and economies must move–up the value–added chain to 
sustain growth and development. This ‘value–added’ dimension, as 
we will see, is increasingly pronounced in the modern defi nitions of 
innovation. The OECD/Eurostat (2005) Defi nition of innovation is 
as follows:

An innovation is the implementation of a new or signifi cantly improved product 
(good or service), or process, a new marketing method, or a new organizational 
method in business practices, workplace organization or external relations.

Innovation can be incremental or radical in nature, it can be across 
product (Oslo 2005, Frascati 2004), process (Dosi 1982, Klin& 
Rosenderg 1986, Cohen & Levinthal 1990, Dogson, 1991, Patel & 
Pavitt 1994, Edquist1997), position (Rogers 1983, Urabe 1988, Ut-
terback 1994, Afuah 1998, Garcis & Calantane 2002, McDermott 
& O’Connor 2002, Pedersen & Dalum 2004), users (Chesbrough 
2003, Von Hippel 1988, 2005), social networks (Rogers 1983, 
Ahuja 2000), environments (Utterback 1994, Tushman et al 1997) 
or even paradigms (Popadiuk & Choo 2006), and it is based on 
concepts or sources of discontinuity e.g. new markets, new tech-



9

nologies, new rules, new business models, unthinkable events etc. 
In essence, the architecture of innovation is knowledge, knowledge 
about the components of the business, its market and industry, and 
how the components can and do fi t together.

However, most commonly held concepts of innovation refer to in-
novation as the need for a degree of «newness» or novelty of prod-
ucts or processes. (see Atuahene-Gima 1996, Avlonitis et al. 1994, 
Hollenstein 1996, and Kleinschmidt and Cooper 1991) usually 
with a further dimension of speed of innovation added i.e. lead 
time required for developing and introducing new products (Stalk 
1993, Cohen et al., 1996; Cooper, 1993; Ittner and Larcker, 1997; 
Karagozoglu and Brown, 1988; Kessler and Chakrabarti, 1996, 
Banbury and Mitchell, 1995; Deshpande et al., 1993, Kerin et al., 
1992; Lieberman and Motgomery, 1988; Makadok, 1998; Patter-
son, 1993), or speed associated with early adoption of new technol-
ogy (Rogers 1983, Subramanian and Nilakanta, 1996).

Categorising innovation has received considerable debate. What is 
clear is the need to distinguishing between product innovation and 
process innovation (Abernathy and Clark, 1988; Ettlie et al., 1984; 
Hollenstein, 1996, 2003; Huiban and Bouhsina, 1998; Kraft, 1990; 
Tidd et al., 1997; Tushman and Nadler, 1986; Yamin et al., 1997; 
Zairi, 1995). Product innovation represents the development of new 
technologies and products as well as new uses for existing products, 
while process innovation refl ects more of an attempt to re-engineer 
or design the fl ow of activity in the organisation. In addition to the 
nature of the innovation it is widely recognised that such innova-
tion needs to impact on business performance in order to have any 
degree of signifi cance. Indeed Several studies have examined the 
impact of different innovation forms and innovation dimensions 
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on business performance (Yamin et al. 1997, Subramanian and 
Nilakanta 1996, Gallouj and Weinstein 1997, Evangelista and Sirilli 
1995, Gallouj, 2002, Gallouj and Weinstein 1997, Gadrey et al., 
1995, Barras, 1986, Voss et al., 1992) and shown that positive re-
lationships do exist between business performance and innovations 
(see Deshpande et al 1993, Dwyer and Mellor 1993).

Therefore it can be seen that innovation includes both new product 
development and process at its core, and in the workplace tends to 
be about examining the way things are currently done with a view 
to fi nding new and better ways of doing them. It can be applied to 
any element of the business, throughout the value chain and does 
not have to be original or groundbreaking in nature. Innovation can 
simply be the extension, modifi cation, or combination of already 
existing ideas in a way that improves existing functions. Indeed in 
many ways innovation is relative.

1.3. Mechanisms for Innovation

Given the former it is clear innovation is both important and «man-
ageable». This section highlights briefl y some of the key mechanisms 
used for innovation before the next section explores the tools and 
techniques available.

 The mechanisms for innovation include the following:
 Novelty in product and service
 Novelty in process
 Management of complexity
 Protection of innovation i.e. IP
 Extending the range of competitive factors
 Effective and strategic use of timing
 Robust design platforms
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 Rewriting the rules of the industry or changing the rules of the 
game
 Reconfi guring the process (all or parts)
 Transferring across different contexts, applications and domains.

While the former represents the «what» of innovation, the next sec-
tion explores the «how» of innovation.

2. TOOLS AND TECHNIQUES TO STIMULATE INNOVATION

We contend that innovation can be developed from two perspec-
tives either a prescriptive or systematic attempt to harness innova-
tion, or more of an emergent approach to innovation. This section 
explores the tools and techniques which can be applied to adopt a 
prescriptive/systematic approach to innovation.

Systematic or prescriptive innovation is «the purposeful and organ-
ised search for changes, and the systematic analysis of the oppor-
tunities such changes might offer for economic or social innova-
tion» (Peter Drucker, 1994). The following table (Table 1) provides 
an overview of the key tools and techniques used for this purpose. 
These tool and techniques are distinct from innovation models (e.g. 
Rothwell’s fi ve generations of innovation model) or the basic sys-
temic steps of investigation; preparation; incubation; illumination; 
verifi cation and application, but should be considered in conjunc-
tion with such models.
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Table 1. Tools and Techniques for systematic or prescriptive 
innovation

AREA TOOLS/TECHNIQUES

Business Creation/ 
Strategic Management

  Business Simulations
  Business Planning
  Spin-offs from research to market
  SWOT analysis
  PEST analysis
  Market tracking study
  Technology roadmaps
  Product development risk analysis
  Risk analysis matrix
  Knowledge trees
  Parametric analysis
  Product lifecycle analysis
  Visual mapping
  Problem abstraction

Design and Product 
Development

  CAD systems
  Usability approaches
  Value analysis
  Rapid prototyping
  Quality function deployment
  Delphi techniques
  Visual mapping
  Product function analysis
  FAST (Function analysis systematic 
technique)
  Function and feature analysis
  VAVE (value analysis value engineering)
  Card post-it systems
  Market needs research
  Opportunity specifi cation
  Knowledge trees
  FMEA (Failure mode effect analysis)
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Project Management
  Project management
  Project appraisal
  Project portfolio management

Knowledge Management

  Knowledge audits
  IPR management
  Document management
  Knowledge mapping
  Storytelling

Market Intelligence

  Technology watch
  Patents analysis
  CRM
  Technology search
  Business intelligence
  Geo-marketing

Process Improvement

  Benchmarking
  Workfl ow
  BPR
  JiT

Creativity

  Brainstorming (Osborne)
  Brainstorming (Catalogue technique)
  Lateral thinking
  TRIZ
  SCAMPER – stretch matrix
  Mind mapping
  Card post-it systems
  Brainwriting – trigger and cascade
  Knowledge trees
  Parametric analysis
  Semantic processes – random matching
  Semantic processes – idea search matrix
  Excursive techniques
  Problem abstraction
  Ideas book
  Orthographic analysis
  Analogies
  Evaluation – phases of integrated 
problem solving
  Clichés and proverbs
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Human Resources

  Tele-working
  Corporate intranets
  On-line recruitment
  e-learning
  Competence management

Interface Management
  R&D-Marketing interface management
  Concurrent engineering

Co-operative and 
Networking

  Groupware
  Team-building
  Supply chain management
  Industrial clustering

Decision Making

  Paired elimination analysis (PEA)
  Risk analysis matrix
  Priorities analysis matrix
  SWOT analysis

Problem Solving

  TRIZ
  Brainstorming – Osbourne
  Fishbone
  Force fi eld analysis
  Pareto chart
  Problem abstraction
  Search and re-apply

Adapted and developed from Hidalgo & Albors 2008

Variations of the former tools are often used in the overall generic 
process of the innovation cycle. The following represents the inno-
vation cycle and the various components of it. However, please note 
that this paper does not focus on the commercialisation of innova-
tion i.e. innovation incubators or innovation churn, but more on the 
nature of innovating itself.

The cycle of innovation can be seen to be composed of the following 
overlapping components:
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1. Visualisation
a. Defi ne strategic objectives
b. Identify where innovations are most needed
c. Identify sponsors and stakeholders

2. Identifi cation
a. Defi ne the system (customers, suppliers, processes and 

units)
b. Evaluate openness to change
c. Identify levers and obstacles to openness

3. Engagement
a. Identify sources of creativity
b. Create commitment
c. Selecting the right teams

4. Creation
a. Collect information on internal and external factors
b. Generate ideas
c. Screen options

5. Implementation
a. Develop market research
b. Pilot concepts
c. Implement new product, process, paradigm, or business 

model.

The next stage in the process is to map the tools and techniques pre-
sented in table 1 to the above overall process and attempt to shape 
a toolkit of innovation. This tool kit can then be developed further 
by considering the issues raise in section 4 below.
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3. CAN INNOVATION BE MANAGED?: CRAFT OR SCIENCE?

This section explores the skills and attributes needed to adopt a 
more emergent perspective to innovation.

We recognise that to be competitive in the global market, organ-
izations must continuously develop innovative and high quality 
products and services, and deliver them on time and at a lower cost 
than their competitors. As such, employees are required to look for 
new opportunities and ways of doing things i.e. to be creative. At 
the same time, they are required to be professional, understand the 
boundaries of their responsibilities and authority, and to work with-
in the rules and standards of their profession.

Creativity is often perceived to be essential, yet creativity is not syn-
onymous with innovation (Kirton, 1976, 1980, 1994; Kirton & De 
Ciantis, 1986; Levitt, 2002; Rogers, 1959; Hayes & Allinson, 1988, 
1994; Myers & Briggs, 1976; Mumford & Gustafson, 1988; Schuler 
& Jackson, 1987), rather ‘Innovation is the successful implementa-
tion of creative ideas by an organization’ (Amabile, 2000, p. 332). 
This defi nition is useful as it distinguishes between the generation of 
new ideas and their implementation (West, 2002) and poses ques-
tions as to the skills sets and knowledge required to support and 
generate «innovation».

Creativity is undoubtedly the dominant factor that brings new idea 
to the implementation stage (Amabile, 2000; Kanter, 1988; Mum-
ford & Gustafson, 1988; Van de Ven, 1986) and a personal charac-
teristic that is most clearly associated with innovation. So what is it? 
Amabile (1983) defi nes creativity as «the production of novel ideas 
that are useful and appropriate to a given situation». So what are 
the personal characteristics required for this? A large body of liter-
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ature has focused on identifying the personal characteristics, cogni-
tive styles, and other attributes associated with creative achievement 
(see Scott & Bruce, 1994; Amabile, 1983, 1996, 2000; Woodman, 
Sawyer, & Griffi n, 1993; Kirton, 1976; Oldham & Cummings, 1996; 
Tierney, Farmer, & Graen, 1999). Overall, cognitive styles are recog-
nized as core characteristics of employee creativity (Kirton, 1976; 
Scott & Bruce, 1994; Tierney et al., 1999; Amabile, 1988; Woodman 
et al., 1993), where cognitive style is a person’s preferred way of 
gathering, processing, and evaluating information. As such the style 
infl uences how people scan their environment, organize and inter-
pret information, and how they «integrate their interpretations into 
the mental model and subjective theories that guide their actions»’ 
(Hayes & Allinson, 1998, p. 850). This therefore would appear to be 
the challenge for educators in helping to stimulate innovative action 
and innovation in practice.

To further shape the nature of the skills sets for creativity it is useful 
to refer to the work of Kirton (1976). Kirton developed Adaptor–
Innovator Inventory (KAI theory), which proposes that individuals 
can be located on a continuum ranging from Adaptation style to In-
novation style. Adaptors are characterized as precautious, reliable, 
effi cient, methodological, disciplined, and conforming. They reduce 
problems by introducing improvements that increase effi ciency and 
maintain maximal continuity and stability. In addition, these indi-
viduals are able to maintain a high level of accuracy in detailed work 
over a prolonged period of time. On the other hand, innovators do 
things ‘differently,’ and they prefer breakthroughs to improvement. 
Innovators are very original but seem to be undisciplined, impracti-
cal, unsteady, and incapable of adhering to detailed work. The dif-
ferences between innovators and adaptors have often been assessed 
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by three personal characteristics: originality and idea creation; con-
formity to rules and group norms; and effi ciency, which is about 
paying attention to detail, and thoroughness (Kirton, 1976; Jans-
sen, DeVries, & Conzijnsen, 1998).

Creativity is a necessary precursor for innovation (Amabile, 1983, 
2000). It pertains to the generation of new and valued ideas that of-
ten refl ect a broad shift in perspective and reorientation of existing 
practices. Implementation of these ideas requires major changes in 
organizational structures or processes (Damanpour, 1991; Kirton, 
1976; Chan, 1996; Foxall & Hackett, 1992; Scott & Bruce,1994; 
West, 2002). The combination of creativity and its implementation 
leads to innovation. The implementation of a new idea often im-
plies taking the initiative to execute the idea (Amabile, 2000; Kanter, 
1988; Mumford & Gustafson, 1988; Van de Ven, 1986). Creative 
people have many ideas but sometimes have little business-like fol-
low-through, and no initiative to make the right kind of effort to 
help their ideas get heard and tried (Levitt, 2002). ‘Personal initi-
ative is a behaviour syndrome resulting in an individual’s taking an 
active and self-starting approach to work and going beyond what is 
formally required in a given job’ (Frese, et al, 1996, p. 38). Imple-
menting new ideas may often encounter obstacles and resistance 
from others. However, initiative means that one deals with these 
obstacles actively and persistently (Frese, et al, 1997). This implies 
a need to manage context not process and to develop and enhance 
creativity skills in the person not in a system or prescriptive process.

However, innovative capabilities go beyond creativity. Creativity is 
the gel that holds the process together. To be innovative there is 
also a set of abilities or capabilities, the ability or capability to rec-
ognise opportunity, align, acquire, generate, choose, execute, im-
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plement, learn, and develop the organisation. So, is innovation and 
the practice of innovation a craft or a science? Clearly the tools that 
exist can help support and structure the innovation process in effect 
providing for the effi ciency dimensions required and the sharing of 
ideas in a systematic and methodologically «comfortable» way to 
allow buy in and ultimately implementation. So perhaps both craft 
and science form the most productive approach to innovation and 
therefore the development and content of innovation curricula and 
an innovation toolkit.

4. SUMMARY

From the former discussion it is clear that innovation is at the heart 
of future business in terms of competitive advantage, knowledge 
based processes and core business processes. As such, innovation 
should form an implicit and pervasive dimension to any business 
and management and thus form a core part of business and man-
agement curricula.

However, in addition to what we know, a number of issues or ques-
tions arise:

Is innovation a science or a craft? What impact does this have on 
curriculum design? Can innovation be taught? What role does re-
fl ective and refl exive experiential learning play? How do we blend 
craft and science? Can we «professionalise» innovation and innova-
tive capability?

Ultimately, however the questions are answered and by whom, it 
is clear that there is a need for a holistic innovation toolkit to ad-
dress the problems of the management of distributed innovation 
knowledge and ideas in complex environments and develop such 
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ideas to help foster growth, competitiveness and progress through 
the research; management and transfer of innovation. Such a tool 
kit may be developed by combining the tools and techniques with a 
generic process and craft characteristics. However, innovation and 
innovative ability is often time and context determined, and as such, 
different «organisational» contexts will also need to be considered. 
A daunting and exciting task!

5. CONCEPTUAL MODEL FOR INNOVATION AUDITING

Defi nitions

Market Knowledge

The changes to the external general and specifi c environments as 
refl ected in economic, social, political and technological change.

A-Tunement

Awareness of the interconnections in the market and the potential 
knock-on effects of change.

Sensitivity

Degree to which changes can be sensed and timeliness of awareness.

Sensemaking

Synthesis of the changes in the market and awareness as to potential 
impacts and opportunities.

Creative Talent

The creativity of the individual.
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Tools

The range of tools and techniques available to the individual or 
groups to help facilitates elements of the innovation process.

Context

Different industry, geographic, time, and relative situations which 
provide a set of differing (sometimes unique) characteristics.

Cycle Citizenship

The collective ownership, identity, and sense of belonging that aligns 
to the stakeholders.

Innovative Capability

The ability to align creative competencies to the contextual situa-
tion.

Innovative Fit

The appropriateness of the tools and techniques used and available 
to the particular circumstances or contextual situation.

Innovative Capacity

The ability of the individual or group to select appropriate tools and 
techniques to match their talent capabilities and the required out-
comes.

Innovation Leadership

The combination all of element that compose the core of the inno-
vation cycle.
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Learning and Development

Part of the process that supports, develops and nurtures innovative 
talent through learning, refl ection and refl exive activity.

Knowledge Transfer

Components of Knowledge Management to share, refi ne, develop 
and adapt ideas, knowledge and learning.

Infrastructure

Physical resources and facilitating processes and policies adopted 
by organisations.

Commercialisation/Enterprise

Taking innovation to market for either profi t or «the common good».

Clusters/Networks.

Sustainability of innovation through the maturity phases through 
the development and operation of groups of complementary (some-
times similar) innovators and/or implementers.

Professionalisation

Management and professional skills and knowledge required to 
support commercialisation, roll out and expansion of ideas through 
growth and maturity phases.

Impact – Metrics

Set of measures to measure the impact and contributions of inno-
vations.
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Impact – Standard

The standard to be achieved for professional recognition of innova-
tive capability and ultimate benchmark.

6. QUESTIONS

Part A: Management of and for the Innovation Process

A.1 Market Knowledge

What markets are monitored?

Who monitors them?

How are they monitored?

A.2 A-Tunement

How well informed are organisation representatives about other 
parts of their organisation?

Who is responsible for this?

How quickly can they react to opportunity?

A.3 Sensitivity

How responsive is the organisation?

What allows an organisation to be agile?

How are changes in the market detected? By whom?

A.4 Sensemaking

What tools are used to monitor and make sense of market changes?

What structures are in place to fi lter market changes and direct to 
appropriate actors?
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How is effectiveness of «sensemaking» measured?

A.5 Innovation Interplay

How are the «innovators» kept informed of opportunities?

How are innovators managed?

How are innovators rewarded?

A.6 Learning and Development

How is learning from projects captured?

How is learning and experience shared?

How are development needs identifi ed?

How is development delivered?

How is effectiveness measured?

A.7 Knowledge Transfer

How are knowledge transfer needs identifi ed?

What knowledge is transferred? How is it validated?

How is «appropriate» knowledge determined?

How is knowledge transfer valued?

Who is knowledge transfer directed to?

What strategy and methods are used for knowledge transfer?

What structure and range of approaches are used?

How is information technology used?

What opportunities exist for enhancing Knowledge Transfer?
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A.8 Infrastructure

What is the current infrastructure?

How effective are each element of the process?

Which elements of infrastructure are most signifi cant for knowledge 
transfer?

What threshold standard is required for knowledge transfer?

Who controls and manages the infrastructure?

How well aligned is the infrastructure to the delivery of innovation?

A.9 Commercialisation/Enterprise

How are innovations commercialised?

What support is provided to commercialise?

What training is provided to innovators?

How are projects funded/How is equity raised?

How are innovators rewarded?

What processes are followed for commercialisation?

A.10 Clusters/Networks

What clusters or networks exist in your area/region?

How are these organised?

What does membership entail?

How effective are these?

How could they be enhanced?

What are the most valuable features of the cluster/network?
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A.11 Professionalisation

How professional is the innovation support at your institution?

What indicators are used to measure professionalism?

Should there be a professional standard for innovation support?

How can the process be more professionalised?

A.12 Impact – Metrics

What metrics does your organisation use to measure impact of in-
novation?

What metrics are used by the government?

What metrics should be used?

How can innovation be measured?

How should innovation be measured?

Who should measure impact?

A.13 Impact – Standards

Should there be a set standard for innovation support?

What should that standard be?

How does your organisation measure the quality of innovations?

Who should measure standards?

A.14 Feedback/Forward

How is feedback on ideas and innovations managed?

How could it be managed?

Who should provide feedback?

Who should feedback be fed too?
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Part B: Management of and for Innovative Talent

B.1 Creative Talent

How do you identify creative talent?

Do you develop talent or employ it?

How importance are the following skills/traits:

 Ability to recognise opportunity
 Align business processes to opportunity
 Acquire resources
 Generate ideas
 Choose effective options
 Execute projects
  Implement ideas
 Learn from past experiences
 Develop the organisation
 Develop a network
 Communicate ideas
  Inspire other
 Lead a team

Where does most of your talent come from?

How do you retain talent?

How do you develop your talent?

B.2 Tools

What innovation tools and techniques are you aware of?

Which tools and techniques do you use/teach?

Why do you use/teach these?

Which tools and techniques are the most useful?



28

Which are the most universal in nature?

Where are there gaps where tools or techniques need to be devel-
oped?

B.3 Context

How important is context when innovating?

What contexts are best to allow innovation?

How easy is it to shift between context?

What generic principles hold true in any context?

B.4 Cycle Citizenship

How aware are you of your stakeholders?

How aware are you of stakeholder expectation?

Does your community have a sense of identity?

Should there be a sense of identify?

Is there a culture of innovation?

How can you develop a culture of innovation?

Is there a sense of community?

B.5 Innovative Capability

How do you decide what skills or knowledge are needed for different 
context?

Do you need different skills and knowledge for different situations?

How do you gain the required skills and knowledge for a particular 
context?

Do you work alone and form short life teams?

How do you decide on the team composition?
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How do you monitor the team performance?

If you need a new skills set, how do you get it? Buy or build?

B.6 Innovative Fit

Which tool and techniques do you sue for different situations?

How do you measure the effectiveness of the tools and techniques?

How do you teach or advise on appropriateness of tools and tech-
niques

What criteria do you use to decide on the appropriateness of a tool 
or technique?

What makes a tool or technique appropriate?

B.7 Innovative Capacity

Do you have collaborative arrangements with other institutions?

How do you determine these?

How do you measure the effectiveness of these?

How do you determine which tools and techniques to use?

Do you use different tools and techniques at different stages of the 
innovation process?

What staff development is needed to help you improve your innova-
tive effectiveness?

Who should provide this development?

How should the development be provided?

B.8 Innovation Leadership

Can the innovation process be led?

What would you look for in a leader of innovation?
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What skills and traits are needed?

How can these be developed?

Should the leader always be the same or change for each project or 
context?

What personal characteristics are desirable within the team?

How can these characteristics be developed?
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ANNEXE

Innovation Audit Questionnaire
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www.surveymonkey.com/Monkey_Security.aspx
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