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At the centre of the model are the organisational functions of R&D, engineering 
and design, manufacturing and marketing and sales. Whilst, at first, this may 
appear to be a linear model, the flow of communication is not necessarily linear. 
There is provision for feedback. Also, linkages with the science base and the mar-
ketplace occur between all functions, not just with R&D or marketing. For exam-
ple, as often happens, it may be the manufacturing function that initiates a design 
improvement that leads to the introduction of either a different material or the 
eventual development by R&D of a new material. Finally, the generation of ideas is 
shown to be dependent on inputs from three basic components (as outlined in 
Figure 1.4): technological developments; the needs of the marketplace; the science 
and technology base. Recent research confirms the validity of this concept today. 
Research by Stefano et al., (2012) updates the debate on the sources of innovation. 
They show and confirm that:

●	 the market is a major source of innovation;
●	 firm competences enable firms to match technology with demand; and
●	 external and internal sources of innovations are important.

All of which are necessary for value creation and capture.

Innovation life cycle and dominant designs

The launch of an innovative new product into the market is usually only the begin-
ning of technology progress. At the industry level, the introduction of a new tech-
nology will cause a reaction: competitors will respond to this new product, hence 
technological progress depends on factors other than those internal to the firm. We 
need to consider the role of the competition. Product innovation, process innova-
tion, competitive environment and organisational structure all interact and are 
closely linked together. Abernathy and Utterback (1978) argued there were three 
different phases in an innovation’s life cycle: fluid, transitional and specific. This 
concept will be discussed in detail in Chapter 7, but at this stage we need only to 
recognise that one can consider innovation in the form of a life cycle that begins 
with a major technological change and product innovation. This is followed by the 
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Figure 1.7 Interactive model of innovation
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emergence of competition and process innovations (manufacturing improvements). 
As the life cycle proceeds, a dominant design usually emerges prior to standardisa-
tion and an emphasis on lowering cost. This model can be applied to many con-
sumer product innovations over the past 20–30 years, such as VCRs, CD players 
and mobile phones. The so-called sailing ship effect can sometimes enable old tech-
nologies to have new life (see Illustration 1.6).

Open innovation and the need to share and exchange 
knowledge (network models)

Innovation has been described as an information–creation process that arises out of 
social interaction. Chesbrough (2003), adopting a business strategy perspective, 
presents a persuasive argument that the process of innovation has shifted from one 
of closed systems, internal to the firm, to a new mode of open systems involving a 
range of players distributed up and down the supply chain. Significantly, it is 
Chesbrough’s emphasis on the new knowledge-based economy that informs the 
concept open innovation. In particular, it is the use of cheap and instant information 
flows that places even more emphasis on the linkages and relationships of firms. It is 
from these linkages and the supply chain in particular that firms have to ensure that 
they have the capability to fully capture and utilise ideas.

Furthermore, the product innovation literature, in applying the open innovation 
paradigm, has been debating the strengths and limitations of so-called user toolkits, 
which seem to ratchet up further this drive to externalise the firm’s capabilities to 
capture innovation opportunities (von Hippel, 2005).

Authors such as Thomke (2003), Schrange (2000) and Dodgson et al. (2005) 
have emphasised the importance of learning through experimentation. This is sim-
ilar to Nonaka’s work in the early 1990s, which emphasised the importance of 
learning by doing in the ‘knowledge creating company’ (Nonaka, 1991). However, 
Dodgson et al. argue that there are significant changes occurring at all levels of the 
innovation process, forcing us to reconceptualise the process with emphasis placed 
on the three areas that have experienced most significant change through the intro-
duction and use of new technologies. These are: technologies that facilitate cre-
ativity, technologies that facilitate communication and technologies that facilitate 

Illustration 1.6

The ‘sailing ship effect’

The so-called ‘sailing ship effect’ often has been 
stated as though there is no doubt that it really 
took place at the end of the nineteenth century. 
The notion is that the substitution threat of new 
radical technologies (steamships) may lead to a 
renewed spurt of innovation in an old and estab-
lished technology (sailing ships). Recently, 

Mendonça (2013) reviewed the field of maritime 
history and shows that the effect is nowhere to be 
found, even in the very case from which it derives 
its name. Mendonça says the modernisation of 
the sailing trader occurs before, not after, the 
steamship had become an effective competitor.
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