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By Paul Belleflamme, 21 October 2014

A primer on cumulative innovations

(This post aims at digging the concept of cumulative innovation. It is based on Section 19.3 of
Belleflamme and Peitz, 2010).

Innovations  are  rarely  produced in  complete  isolation.  In  many complex  industries  (such as
biotechnologies,  information  technologies,  telecommunications,  electronics  and  software),
innovations are typically the result of a cumulative process. For the sake of the economic analysis,
it is useful to distinguish between two types of cumulativeness.

On the one hand, innovations often build on previous inventions; a famous quote attributed to
Isaac Newton nicely illustrates this idea:

If I have seen further it is by standing on the shoulders of giants. (Letter to Robert
Hooke, 15 February 1676)

We use the term sequential innovations to refer to the fact that a particular innovation leads to
second-generation  innovations.  For  instance,  the  invention  of  the  laser  lead  to  surgical
applications, spectroscopy, CDs and DVDs, etc.
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On the other hand, it is often the case that separate inventions have to be combined to create
value. One talks then of complementary innovations: a second-generation product requires the
input of  a  number of  different first-generation innovations.  Think of  firms in the electronics
industry (e.g., trying to produce new peripherals to be coupled with personal computers or video
game consoles) or in the biotech industry (e.g., combining patented genes to bioengineer a new
crop seed).

As illustrated in this post on the smartphone patent wars, cumulative innovations raise a number
of problems that the patent system, without further institutional provisions, is ill-equipped to
cope with.

The main problem with sequential  innovations is  that  a  patent  on the first-generation
innovation confers the patentee a holdup right over subsequent innovations. While ex ante
licensing might  alleviate  this  problem,  the  opportunistic  conduct  of  some firms might
exacerbate it (see, e.g., some of our posts on patent trolls or patent privateers).
The main problem for complementary innovations is that the allocation of IP rights to
separate right-holders results  in higher total  prices (a phenomenon referred to as the
‘tragedy of the anti commons’, or ‘royalty-stacking’; see this post for some illustrations). In
this case, solutions may come from cross-licensing and patent pools.
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