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managing uncertainty with respect to innovation. The map conveys the important 
message that the management of product and process innovations is very different. 
Sometimes, one is clear about the nature of the target market and the type of product 
required. In contrast, there are occasions when little, if anything, is known about the 
technology being developed and how it could possibly be used. Most organisations 
have activities that lie between these two extremes, but such differing environments 
demand very different management skills and organisational environments. This 
leads the argument towards the vexed question of the organisational structure and 
culture necessary for innovation, which will be addressed in the following sections.

Quadrant 1 highlights an area of innovative activity where ideas and develop-
ments may not be recognisable immediately as possible commercial products. There 
are many examples of technological developments that occurred within organisa-
tions that were not recognised. In Xerox’s Palo Alto laboratories, the early com-
puter software technology was developed for computer graphical interface as far 
back as the early 1970s. Xerox did not recognise the possible future benefits of this 
research and decided not to develop the technology further. It was later exploited by 
Apple Computer and Microsoft in the 1980s. This raises the question of how to 
evaluate research in this area. Technical managers may be better able to understand 
the technology, but a commercial manager may be able to see a wide range of com-
mercial opportunities. Continual informal and formal discussions are usually the 
best way to explore all possibilities fully, in the hope that the company will make the 
correct decision regarding which projects to support and which to drop. This is a 
problem that will be returned to in Chapter 10.

At the other extreme is Quadrant 4, where scientists often view this type of activ-
ity as merely tinkering with existing technology. However, commercial managers 
often get very excited because the project is in a close-to-market form with minimal 
technical newness.

Between these two extremes lie Quadrants 2 and 3. In the applications engineer-
ing quadrant, where the business is exploring the potential uses of known technol-
ogy, management efforts centre on which markets to enter; whereas in the 
development engineering quadrant, special project-management skills are required 
to ensure that projects either deliver or are cancelled before costs escalate.

In all of the above, particular organisational environments and specialist manage-
ment skills are required, depending on the type of activity being undertaken. These 
will be determined by the extent of uncertainty involved.

Chapters 9 and 10 examine R&D management in more detail.

Pause for thought

If most new products are minor modifications of existing products, why do firms 
continue with high-risk, high-cost projects?

?

Managing innovation projects

We now need to examine innovation projects. Henderson and Clark examined 
product innovations and demonstrate that product innovations are complex entities 
embedded in organisational capabilities, which are difficult to create and costly to 
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adjust (Hannan and Freeman, 1984; Nelson and Winter, 1982). Henderson and 
Clark (1990) divide technological knowledge along two dimensions: knowledge of 
the components and knowledge of the linkage between them, which they called 
architectural knowledge (see Figure 4.3). In this framework, technology develop-
ment could be a radical innovation, only if it revolutionises both component and 
architectural knowledge. Similarly, an incremental innovation will build upon exist-
ing component and architectural knowledge. Modular innovations will require new 
knowledge for one or more components, but the architectural knowledge remains 
unchanged. Whereas architectural innovation will have a great impact upon the 
linkage of components, the knowledge of single components will remain the same.

It is against the backcloth of the above discussions that theoretical indications for 
having more than one model for project management are clear. We need also to rec-
ognise that to develop an existing product further is not, generally, viewed by R&D 
managers as a high-risk activity. Indeed, these types of low-uncertainty projects are 
so very different from high-uncertainty R&D projects that it is evidently clear why a 
classification of project types is necessary. Figure 4.4 uses a two-dimensional typol-
ogy of innovation projects to illustrate the range of innovation projects required to be 
managed. The vertical axis classifies project style and uses Coombs et al.’s (1998) 
classification of R&D project. The horizontal axis captures technological uncer-
tainty. The traditional distinction within innovation management between research 
projects and development projects, however outmoded and inappropriate, may, 
nonetheless, still retain usefulness in the practical realities of the laboratory. In par-
ticular, it distinguishes between the management of projects that deliver mainly 
knowledge and those that deliver a physical product. There is also an emphasis (not 
surprisingly, within the new product development (NPD) literature) on project man-
agement models that explicitly focus on the new product development process (for 
example, see Cooper, 1986). This emphasis may have overlooked the need for subtly 
different approaches to project management for innovation management and R&D, 
in particular, that does not necessarily lead directly to the launch of a new product.

Figure 4.3 Matrix of complexity of architectural/component knowledge
Source: Henderson, R. and Clark, K. (1990) Architectural innovation: the reconfiguration of existing product 
technologies and the failure of established firms, Administrative Science Quarterly, vol. 35, no. 1. Reproduced with 
permission of Johnson at Cornell University.
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Organisational characteristics that facilitate the innovation process

The innovation process, outlined at the end of Chapter 1, identified the complex 
nature of innovation. It also emphasised the need to view innovation within the 
context of the organisation. In a recent study examining the relationship between 
innovation stimulus, innovation capacity and innovation performance, Prajogo and 
Ahmed (2006) found that there was a strong relationship between innovation stimu-
lus and innovation capacity and a strong relationship between innovation capacity 
and innovation performance. Figure 4.5 illustrates this diagrammatically. The find-
ings did not detect any direct relationship between innovation stimulus and innova-
tion performance. The implications of this for firms are clear: if firms wish to 
improve innovation performance, first they need to put in place and then develop 
factors that stimulate innovation, such as appropriate leadership, R&D and creativ-
ity. Within such an environment, the nurturing and building of innovation capacity 
can then occur. Prajogo and Ahmed (2006) argue that innovation capacity is the 
combination of technological and human factors. In other words, having good sci-
ence and laboratories is necessary but insufficient. In addition, effective intangible 
skills are required, such as project management, innovative experience and risk 
management.
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Figure 4.4 A two-dimensional typology of innovation projects

Figure 4.5 Innovation stimulus, capacity and performance
Source: D.I. Prajogo and P.K. Ahmed (2006).
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