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equipment and software’. LMT sectors are central to economic growth. Whether 
measured in terms of output, capital invested or employment, they dominate the 
economies of highly developed as well as developing nations, providing more than 
90 per cent of output in the European Union, the USA and Japan.1 Given this 
dominant position within modern industrialised economies, attempting to better 
understand the nature of innovation within this sector is of concern to policy  
makers and industrialists.

The role of low technology intensive firms and industries in modern economies is 
complex and frequently misunderstood. This is due partly to Hatzichronoglou’s 
(1997) widely used revision of the OECD classification of sectors and products that 
refers only to high technology (defined as spending more than 5 per cent of reve-
nues on research and development). This has contributed to an unfortunate ten-
dency to understate the importance of technological change outside such 
R&D-intensive fields (Hirsch-Kreinsen et al., 2006; Robertson et al., 2009). 
Products and production processes in these industries may be highly complex and 
capital intensive. Research in the area of low technology intensive industries shows 
a dominance of incremental, mostly process-driven innovations where disruptive 
innovation activities are scarce.

The food industry traditionally has experienced very low levels of investment in 
R&D, yet has delivered both product and process innovation over a sustained period. 
In such environments, innovation can be explained through learning by doing and the 
use of networks of interactions and extensive tacit knowledge (Lundvall, 1992; 
Nonaka and Hirotaka,  1995). Similarly, Jensen et al. (2007) characterised a learning 
by ‘Doing, Using and Interacting’ (DUI) mode of innovation where extensive on-the-
job problem solving occurs and where firms interact and share experiences. More 
recently, Fitjar and Rodriguez-Pose (2013) developed a classification of DUI firm 
interactions in a study of firm-level innovation in the food industry in Norway. They 
found that ‘firms which engage in collaboration with external agents tend to be more 
innovative than firms that rely on their own resources for innovation’ (Fitjar and 
Rodriguez-Pose, 2013: 137).

Discontinuous innovation – step changes

Occasionally, something happens in an industry that causes a disruption – the rules 
of the game change. This has happened in many different industries: for example, 
telephone banking and internet banking have caused huge changes for the banking 
industry. Likewise, the switch from photographic film to digital film changed the 
landscape in that industry. And the music industry is still grappling with the impact 
of downloading as the dominant way to consume music. These changes are seen as 
not continuous, that is discontinuous: the change is very significant (see Figure 1.8). 
Sometimes this is referred to as disruptive innovation. Schumpeter referred to this 
concept as creative destruction.

The term disruptive innovation as we know it today first appeared in The 
Innovator’s Dilemma. In this book, Clayton Christensen investigated why some 

1  General treatments of the role of LMT firms and industries are given in Von Tunzelmann and Acha (2005), Sandven 
et al. (2005) and Robertson and Patel (2007). Hirsch-Kreinsen et al. (2006) report on a European Commission study 
of LMT sectors.
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innovations that were radical in nature reinforced the incumbent’s position in a cer-
tain industry, contrary to what previous models (for instance the Henderson–Clark 
model) would predict. More specifically, he analysed extensively the disk drive 
industry because it represented the most dynamic, technologically discontinuous 
and complex industry one could find in the economy. Figure 1.8 shows how a dis-
ruptive innovation creates a step change in performance.

This very same pattern of disruption can be observed with video rental services, 
department stores and newspapers. The appearance of online news services, web 
portals and other media platforms, such as blogs and wikis, clearly represent a 
disruptive innovation for the traditional newspaper industry. Will the likes of 
The Times, The Guardian and the New York Times be able to survive such dis-
ruption? For many years, newspapers embraced the web and provided content 
online, but sales of newspapers continued to decline. A key question for the 
industry is: What indispensable roles can we play in the lives of the consumers we 
want to serve?

Other examples of disruptive innovations are:

●	 steamships (which disrupted sailing ships);
●	 music downloads (which disrupted CDs); and
●	 internet shopping (which disrupted high street retailing).

Discontinuity can also come about by reframing the way we think about an 
industry. Later in this book, Table 15.3 shows a wide range of new services that also 
created new business models. This includes online gambling and low cost airlines. 
What these examples – and many others – have in common is that they represent the 
challenge of discontinuous innovation. How do incumbent firms cope with these 
dramatic shifts in technology, service and/or the business model?

What many firms would also like to know is how they can become the disruptor 
or radical innovator. In a study of radical innovation in the highly innovative motor-
sport industry, Delbridge and Mariotti (2009) found that successful innovators:

●	 engage in wide exploratory innovation search activities, looking beyond their 
own knowledge base and domain of expertise;

Figure 1.8  Disruptive innovations
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●	 identify the advantages offered by new combinations of existing knowledge, 
through the application of technologies and materials initially developed else-
where;

●	 often partner with unusual firms, beyond the usual sphere of collaboration;
●	 engage with partner companies to establish a close working relationship;
●	 promote lateral thinking within an existing web of partners.

Innovation as a management process

The fact is coming up with an idea is the least important part of creating something 
great. The execution and delivery are what’s key.

(Sergey Brin, Co-founder of Google, quoted in The Guardian (2009))

The statement by Sergey Brin, co-founder of Google, confirms that we need to view 
innovation as a management process. The preceding sections have revealed that 
innovation is not a singular event, but a series of activities that are linked in some 
way to the others. This may be described as a process and involves:

1	 a response to either a need or an opportunity that is context dependent;
2	 a creative effort that, if successful, results in the introduction of novelty;
3	 the need for further changes.

Usually, in trying to capture this complex process, the simplification has led to 
misunderstandings. The simple linear model of innovation can be applied to only a 
few innovations and is more applicable to certain industries than others. The phar-
maceutical industry characterises much of the technology-push model. Other indus-
tries, like the food industry, are better represented by the market-pull model. For 
most industries and organisations, innovations are the result of a mixture of the 
two. Managers working within these organisations have the difficult task of trying 
to manage this complex process.

A framework for the management of innovation

Industrial innovation and new product development have evolved considerably from 
their early beginnings outlined above. We have seen that innovation is extremely 
complex and involves the effective management of a variety of different activities. It 
is precisely how the process is managed that needs to be examined. Over the past 50 
years, there have been numerous studies of innovation attempting to understand not 
only the ingredients necessary for it to occur but also what levels of ingredients are 
required and in what order. Furthermore, a study by the Boston Consulting Group 
reported in Business Week (2006) of over 1,000 senior managers revealed further 
explanations as to what makes some firms more innovative than others. The key 
findings from this survey are captured in Table 1.7. While these headline-grabbing 
bullet points are interesting, they do not show us what firms have to do to become 
excellent in design (BMW) or to improve cooperation with suppliers (Toyota).  
Table 1.8 captures some of the key studies that have influenced our understanding.
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