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I. Introduction

❖ Innovation as a spectrum policy aim?!

❖ innovation, investment (Peha 2005), dynamic 
efficiency (Nicita & Rossi 2013)!

❖ Is there a relationship between spectrum policy and 
innovation in the field of telecommunications?!

❖ What is understood by innovation?
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Definitions of innovation
❖ Basic definition (Schumpeter 1912)!

❖ innovation = invention + value !

❖ Theoretical frameworks!

❖ linear innovation!

❖ horizontal innovation!

❖ Empirical evidence!

❖ R&D alone does not capture the complexity of the innovation 
process (Audretsch & Feldman 1996, Kim et al. 2011)!

❖ How can we represent and measure horizontal innovation?

4

57

The Role of Basic Research  in Innovation 

mental changes, particularly related to production processes. Very few 
innovations are radical or disruptive – although research may be relatively 
more important in these cases (see Abernathy & Clark, 1985). Belief  in 
the linear model may therefore lead to too much attention to the basic 
research end of  the pipeline, assuming that the rest of  the chain takes care 
of  itself, and perhaps to overly high expectations of  the impact and appli-
cability of  basic research results.

Some innovations are indeed developed in the way portrayed by the 
linear model. Sometimes – albeit rarely – important new inventions 
emerge from basic research organisations which may be transformed 
into innovations in a rather linear fashion. There are also big differences 
between disciplines and between technologies. Biotechnology is often 
used as an example of  a field with somewhat more “linear” characteristics 
of  its innovation processes. Furthermore, the stage of  development of  a 
scientific discipline may matter for the types of  innovation that it can help 
create.

Figure 2. The chain-linked model of innovation.

A more up-to-date and commonly used model of  technological inno-
vation is the so-called chain-linked model (Kline & Rosenberg 1986, 
see Figure 2). The key process is to create a design based on needs and 
demands. Although the process can be sequential, there are numerous 
feedback loops. When a problem arises, participants turn to existing scien-
tific and technical knowledge to look for solutions. Only when this fails 
is new research needed. Figure 2 shows how basic research is first and 
foremost an important contribution to the stock of  existing knowledge and 
therefore an indirect influence on innovation, although it may give rise to 
new designs directly (the line marked D) and be influenced by innovations, 
particularly related to scientific instruments (the line marked I). Implicit 
in this view of  innovation is that the knowledge and skills of  the involved 
firms and individuals matter when it comes to being able to utilise relevant 
scientific and technical knowledge, an aspect often referred to as “absorp-
tive capacity” (Cohen & Levinthal 1990). In other words, exploiting basic 
research also requires certain types of  knowledge and experience that may 
be a more important bottleneck to the use of  science in innovation than 
the quality of  the research itself.
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Horizontal or chain-linked model of innovation, Kline 1985 
Image source: Gulbrandsen, 2008



II. Telecommunications in Japan
❖ Time of study: 2001-2013!

❖ Japan’s spectrum regulatory environment!

❖ Ministry of Internal Affairs and Communications (MIC)!

❖ Assigns, allocates, and manages!

❖ Policy!

❖ “Equitable and efficient use of radio spectrum” (Radio Act 1950/2007)!

❖ Infrastructure goes first!

❖ In this environment, is there evidence that policy influenced the 
appearance and diffusion of innovation?
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Capturing innovation
Framework Case Data source

invention 3G

deployment 3G base 
station ratio

MIC / 
Statistics 
Bureau

diffusion
3G 

subscription 
ratio

TCA / MIC

policy events
allocations vs 

non-
allocation

dummy 
variables; 

MIC subscribers

base stations
3G
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III. Results

❖ No evidence of a direct effect of 
allocation policies on either 
subscribers or base stations!

❖ Strong correlation between base 
stations and subscriptions,  r = 
0.908, p = < 0.001, n = 51!

❖ Weak negative effect of non-
allocation policies on the ratio of 3G 
base stations
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R

3G base station 
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non-allocation 
policy

-0.112**!
(0.0471)

constant 0.159

subscribers

base stations
3G

policy



Interpretation
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IV. Conclusion

❖ Policy, in the Japanese context at least, has a more 
observable effect at the end of an innovation’s life cycle!

❖ focus on consensus and minimising disruptive acts!

❖ Next actions!

❖ Beyond the Japanese regulatory environment!

❖ Looking at non-technological innovation
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3G: life cycle of an innovation
Ratio of 3G subscribers to total mobile subscribers
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