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Key Points

i Knowledge i and innovative activity I are geographically
cl-ustered, and the ntendenc
concentration has become more marked over time, not
-esso  (Ashel m and Gertl er ,

it Producing knowledge Is different from the production of
other goods and services.

i The knowledge production function describes only a
portion of all knowledge production.

hMost  phenomena relating to |
Uun me as ufr oy, 2004, p. 9.



Knowledge Is Different

it Knowledge production is different from the production of
goods In several ways.

It entails greater uncertainty.

Uncertainty Is inherent in the entire process of technological
change.

Knowledge is embodied not only in capital goods, as commonly
modeled, but also In people.

This phenomenon is addressed to some degree, but inadequately,
by the concept of human capital.

Knowledge also is embodied in organizations, taking the form of
organizational routines (Howitt, 1997).

Within firms, the resultant knowledge Is greater than the sum of the
I'ndi-vidual knowl edge possessed by
and Ghoshal, 1998).

Endogenous growth theory, as developed by Romer (1986, 1990)
and Grossman and Helpman (1991, 1994) has not captured these
phenomena adequately (Howitt, 1997).



Patent data

nNothing el se even comes ¢cl

avallable data, accessibility, and the potential industrial,

organi-zatironal, -cand technol
Griliches (1990, p. 1702)

Conseguently and subsequently, a flood of research has
exploited the large, accessible data sets on patents and
patent citations

despite cautions, such as by Hall and Ziedonis (2001), who find
a paradox: the number of patents has grown, but their guality
has declined

Moreover, much patent-based research ignores substantial
Intersectoral and international differences in the propensity.to
patent, the uses of patents, and the prevalence of spillovers.



Localization of spillovers

i Using patent data, one can measure knowledge that
nspibtlis ovier o from the R&D .
to others that have not invested in that R&D.

i Empirical research using this approach has confirmed
that university research spills over to private industry, but
with distance decay.

The work of Jaffe (1989), Jaffe and Trajtenberg (1996), Acs et al.
(1997) all support - the nkocal i z
50 miles from the metropolitan area of origin rather than their

uniform spread from the source.

The higher propensity of universities to patent inventions has
reduced the spillovers from research (Stephan, 1996), perhaps
due to the lower quality of more recent patents (Mowery and
Ziedonis, 2002).



Not Only Spillovers

Patents and citations to patents do not capture all
spillovers T despite the attraction of availability of data.

1 A big set of missing beneficiaries of R&D 1 In this case,
Its consumers | are in the service sector, in which firms
do relatively little R&D (Scherer, 1982).

1A more important gap is that patents represent only
codified knowledge, and not tacit knowledge

This is a distinction of major significance since the publication of
Nonaka and Tak €he kKnowletlge-Ciedti®g9 5 )

Company.
i1 The most invisible knowledge is tacit knowledge, which
IS central to innovation as a learning process.



