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Innovation and Competitive 
Advantage

• The importance of innovation to 
competitive advantage has long been 
recognized

• Current studies have examined the 
importance of innovation in different 
contexts
– Innovation and market value
– Innovation and IPO
– Innovation and alliance formation



Additivity Assumption

• One common weakness is the assumption 
of additivity.

– ‘[A] central question is whether the assets in a firm can be treated as additively 
separable (which implies that the firm is equal to the sum of its parts…) or 
whether a more complex multiplicative functional form must be used. In spite of 
the obvious unattractiveness of the additively separable function, many of us 
have used it because of its simplicity, following the initial work of Griliches
(1981).’ (Hall, 1998:p7).



Evolution of Innovative 
Capabilities

• Evolutionary economics’ theory of innovation
• Routines, path-dependence
• Technological trajectories

• RBV’s notion of stock and flow
• Stock anticipates flow
• Dynamic capabilities evolve along a certain 

trajectory or path
• Intertemporal continuity among innovations



Research Question

• How does the evolution of innovative 
capabilities affect the firm’s competitive 
advantage?



An Intrafirm Evolutionary Theory

• The emergence of innovation paths
• Self-selection of innovation problems in R&D
• Historical continuity in solving and proposing 

problems
• The notion of innovation paths

• Created by the same (group of) inventors
• Solve closely related innovation problems
• Substantially share underlying knowledge 



Value Appropriation/Competitive 
Preemption—Pervasiveness 

Dimension
• Stand-alone innovations vs. a series of 

innovations in a path
• Joint value when innovations are 

genealogically interrelated
– V(a1), V(a2), and V(a1, a2) 

• Hypothesis 1:
– The more innovations concurrently coming 

from innovation paths in the innovation 
portfolio, the higher the market value



Core Competences—Depth 
Dimension

• Firm-specific, experiential knowledge  
• Reuse and integration with multiple 

streams of technologies
• Continuous improvement and 

enhancement
• Hypothesis 2:

– The more innovations cumulatively coming 
out of the innovation paths, the higher the 
market value



Age Dimension

• Learning 
• Technological obsolescence
• Hypothesis 3:

– An inverted-U relationship between the age of 
innovation paths and the market value



An Image of Innovation Paths



Data

• Four innovation-intensive industries: IT, 
semiconductor, drugs, and chemical 
industries from 1980 to 1994

• 755 public corporations, 4580 
observations of firm-year, 129,108 patents

• Identification of innovation paths: related 
patents (not patent citations)
– Divisional and continuation patents
– 23,368 patents in innovation paths



Variables
• Dependent variable: Log value of Tobin’s 

Q
• Independent variables:

– Pervasiveness: how many patents granted in the 
current year come out of paths relative to the total 
number of patents in the patent portfolio

– Depth: how many cumulative patents in the same 
path over the years

– Age: how many years have passed from the first 
patent in the path up to now

• Control variables:
– Patent portfolio, self-citations, R&D intensity, 

patenting intensity highly cited patents industry



Model and Specification

• Unbalanced panel data
• Hausman selection test
• Fixed-effect model



Regression Results—Log 
Tobin’s Q

Variables Model 1 Model 2 Model 3 Model 4

Path Pervasiveness (+)* (+) †
Path Depths (+)* (+)*
Path Age (+)*** (+)***
Path Age  sqrd (-)*** (-)***
Patent Portfolio  Size (+)*** (+)*** (+)** (+)**
Self Citations (+)* (+)* (+)* (+)*
Highly Cited Patents (+)* (+)* (+)* (+)*
R&D Intensity (+)*** (+)*** (+)*** (+)***
Patent Intensity (+)*** (+)*** (+)*** ((+)***



Figure 1. The Relationship between Path Age and Log Tobin’s Q 
 

 

 



Discussion
• Our contributions

– To innovation research:
• The notion of inter-temporal continuity among 

innovations
– To evolutionary economics:

• An intermediate level of change other than routines 
or the firm

– To RBV:
• Inter-temporal, path-dependent interactions among 

resources/capabilities



Discussion
• Future developments

– Explore other dimensions of genealogical 
relationships such as interdependence, 
internal competition among innovation paths

– Explore how the evolution of technological 
paths drive other phenomena

• Innovation search and innovation performance
• Assimilation of external knowledge spillover



Questions?



Thank you!
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