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Open Innovation
• The only truly closed innovation model is likely to be the early 

Schumpeterian (1911) model.

• Later models (Schumpeter, 1942/87; Rosenberg, 1963, 1982; Pavitt, 1984; 
von Hippel, 1988) have provided a richer picture of different actors working 
together in iterative process of trail and error to bring about the successful 
commercial exploitation of a new idea.

• These newer models of innovation suggest that innovators rely heavily on 
their interaction with lead users, suppliers and with a range of institutions 
inside the innovation system.



Open Innovation
A recent and influential conceptualization is due to 
Chesbrough (2003). He observed that:

– The advantages that firm’s gain from internal R&D 
expenditure have declined. 

– Accordingly, many innovative firms now spend less on 
R&D than they did in the past. 

– Yet they are able to successfully innovate by drawing in 
knowledge and expertise from wide range of external 
sources -> firms are becoming more open. 



Open Innovation

• Central questions:

• Why do some firms benefit more from openness than others?

• What factors allow firms to be open and why?

• What tools should be used?

• Central concepts used (the GPTs of our profession?): Knowledge 
search, complementarity, absorptive capacity, and appropriability
conditions & strategy



I. Why do some firms benefit more from OI than others?

• Complementarity: 

• Edgeworth complementarity implies “doing more of one thing increases the 
returns to doing more of another” (Milgrom and Roberts, 1995, p. 181).

• Arora and Gambardella (1990) suggested that there may be 
complementarities between different types of external knowledge —
agreements with other firms, with universities, minority ownership of firms, 
acquisitions (and they proposed the “correlations approach”).  

• Complementarity between internal and external R&D activities (Cassiman
and Veugelers, 2006) — better for innovation outcomes both to Make and 
Buy over Making or Buying alone, or not doing any of those (using the 
“production function approach” including tests of inequalities).



Why do some firms benefit more from OI than others?

• Absorptive capacity (AC)
• “the ability of a firm to recognize the value of new, external information, assimilate 

it, and apply it to commercial ends [is critical to its innovative capabilities].”

• It would be obvious that firms with higher absorptive capacity should benefit more 
from open innovation (and may be a central theoretical underpinning of the 
pertinent complementarities).

• However, if R&D spending is taken as the proxy for/determinant of AC there is an 
in-built tension because OI may in fact have increased in importance, due to a 
decline in the benefits to be derived from internal R&D.



Why do some firms benefit more from OI than others?

• Absorptive capacity (AC)
• Empirically, Laursen and Salter (2006) found a negative interaction between the level of R&D 

spending and the number of external sources for innovation (and this case did not involve any 
p-hacking, trust me…! J)

• Ceccagnoli, Higgins and Palermo (2014) found that the levels of internal R&D and in-licensing 
are neither complements nor substitutes.

• In sum, it appears that some level of internal R&D is (most often) a precondition for successful 
external knowledge sourcing, but that it is not monotonically increasing with the level of external 
knowledge use.

• However, R&D is not the only antecedent to AC (indeed as suggested by C&L, 1990) —
organizational determinants may matter (a lot!).



Open Innovation

• The organizational and social aspects of absorptive capacity and their potential 
effect on open innovation. A distinction may be particularly useful here: 

• Outward-looking (OLAC) versus inward-looking (ILAC) absorptive 
capacities (C&L, p. 133):

• OLAC: The ability of the subunit to identify/assimilate and exploit 
information originating from other subunits or the environment.

• ILAC: The efficiency of internal communication



Why do some firms benefit more from OI than others?

Some research on this:

• Foss, Laursen and Pedersen (2011) suggest that org practices regarding delegation and knowledge sharing 
matter greatly here (see also Foss, Lyngsie and Zahra, 2013) OLAC & ILAC.

• Prior accumulated experience based on scientist recruitment and alliance formation reduces the time 
needed to integrate knowledge from subsequent recruitment and alliance events (Tzabbar, Aharonson, & 
Amburgey, 2013). OLAC

• The interaction between external knowledge sourcing through alliances and acquisitions, and intrafirm 
inventor network characteristics affects firms’ innovative performance(Grigoriou and Rothaermel, 2017). 
OLAC & ILAC

• At individual level, Tortoriello (2015) argue that effects of external knowledge on individuals’ innovativeness 
are contingent upon individuals’ position in the internal social structure (underpinning individual’s AC). ILAC

• This literature is still quite early stage — we need to know much more about the social and organizational 
underpinnings of absorptive capacity and it’s effect on successful external knowledge integration.

• Outward-looking versus inward-looking absorptive capacities is a good place to start.



II. Appropriability strategy and the paradox of openness

Building blocks

• Cohen et al. (2000) suggests that not only do appropriability 
regimes exist, firms also adopt heterogeneous appropriability 
strategies — i.e., they attribute different importance to a range of 
appropriability mechanisms.

• Arora and Merges (2004) submits that formal appropriability 
mechanisms provide an institutional underpinning for the 
existence of specialized knowledge suppliers and hence to a 
degree for open innovation. 



Appropriability strategy and the paradox of openness 
• A major problem associated with accessing external sources of 

knowledge relates to the fact that, in order to obtain knowledge, 
organizations have to reveal some parts of their own knowledge to 
external actors. 

• Firm are “open” through engagement with a broad set of external 
actors in their innovation activities, but also have to protect their own 
firm's knowledge from being copied by competitors.

• This represents an apparent paradox that openness may demand 
more attention to protection (a reflection of Arrow’s knowledge 
paradox). 



A case of cooperation strategy resulting in expropriation

• Robert Kearns, independent inventor of intermittent windshield wiper 
in early 60’s

• Initiated collaboration with Ford (disclosing principles)
• Ford reject licensing but introduces similar technology shortly after
• After a battle of over 20 years he received 25 million dollars from 

Ford and Chrysler.



The relationship between appropriability 
strategy and openness
• An appropriability strategy requires considerable managerial effort (Teece, 1986, 

Arora et al., 2001, Arora and Ceccagnoli, 2006, Teece, 2002, Ziedonis, 2004, 
Ceccagnoli, 2009).

• Cassiman and Veugelers (2002) find support for the idea that formal appropriability 
mechanisms and innovation collaboration are indeed linked.

• However, a very strong emphasis on appropriability strategy may lead firms to 
become too focused on protection (Laursen and Salter, 2014) → the relationship 
between an emphasis on appropriability strategy and the breadth of the type of open 
innovation partners should be concave. 



The relationship between appropriability 
strategy and openness

The relationship depends on other variables
• Wadhwa, Bodas-Freitas and Sarkar (2017) provide arguments in support 

of an inverted-U-shaped relationship between extramural R&D and 
innovation performance (clear benefits, but at high levels high spillover risk 
and “hollowing out”).

• They find that the relationship is moderated by employee retention and 
secrecy such that the benefits of extramural R&D are weakened at lower 
degrees of extramural R&D while its downsides are mitigated at higher 
degrees of extramural R&D (part of the reason for the latter: spillover risk 
reduced).



The relationship between appropriability 
strategy and openness
The relationship depends on who you collaborate with
• The relationship between an emphasis on appropriability strategy and the 

breadth of the type of open innovation partners is weaker when there are no 
competitors among in the partner portfolio (Laursen and Salter, 2014).

The relationship depends on who you are
• Importantly, Arora, Athreye and Huang (2016) argue that the paradox applies 

only to firms that technically superior to their rivals and lead in the market.

• Only these leading firms need worry about outgoing spillovers and therefore 
only they should increase patenting during collaboration.

• Empirically, Arora and colleagues find that the relationship between patenting 
and collaboration is indeed stronger for leaders than for followers.



On the importance of collecting data…
• …for the purposes of knowing more — through descriptive evidence — about important 

phenomena, and as the source for (future) econometric analysis.

• Recent example: The 2010 survey of inventive activities in over 5000 American firms.

• Based on the survey, Arora, Cohen and Walsh (2016), for instance, report that:

• Of the 16% of the firms that has innovated, 49%reported that their most 
important new product had originated from an outside source. 

• Cooperative effort (i.e., a joint venture or cooperative R&D) is the single most 
important channel*, accounting for 61% of externally sourced inventions in 
manufacturing, with informal being the second most important (36%). 

*channels: (1) merger, acquisition or equity purchase; (2) joint venture or cooperative R&D; (3) license; 
(4) a service contractor consulting; or (5) informal means, including informal interaction, reverse 
engineering or hiring).  

• Main point: Ashish and Wes have produced many positive spillovers, including — but 
certainly not limited to — data collection!
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