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Abstract

Long-lived small firms with a substantial, public record of innovative success are the focus of this paper. We label such firms
“serial innovators” and argue that they are often specialist suppliers in markets for technology. To survive as specialist suppli-
ers, firms must produce technology that is broadly tradable. Using Arora, Fosfuri and Gambardella’s markets-for-technology
framework, we hypothesize that such technology has certain characteristics. It is: high quality, general purpose, broadly based,
quite basic, and concentrated in newer generations of technology. We find that serial innovators, survivors among the specialist
technology suppliers, have mastered innovating in technology with these characteristics. This helps explain why these firms have
become serious players in these markets—at least for a few years until a new generation of technology emerges.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction volved investigating whether small firms innovated
more or less efficiently than large firrA&:rom the pol-
Small firms have long engaged the interest of stu- icy viewpoint, new technology-based firms have been
dents of innovation. The innovative efforts of small studied for their promise of growth and new jobs. Such
firms embody a tension between serious barriers andstudies have assumed that small firms were mini-large

distinct advantages relative to large firmEstablish- firms: Were mini-large firms more or less efficientinno-
ing empirically the balance between these forces in- vators than large firms? Which mini-large firms would
grow large?
- Large size has been seen as the natural outcome of
* Corresponding author. Tel.: +1 404 385 6015; small firm survival and success. In this paper we estab-
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Freeman and Soete (199Kpen (1992) Obermayer (1981Romeo (1982) Pavitt et al. (1987)Acs and Audretsch (198a@ndCohen and
(1984) Rothwell and Zegveld (1982and Rubenstein and Ettlie Klepper (1996)Kamien and Schwartz (197pyovides an excellent
(1983) (if dated) review of key studies concerning innovation and firm size.

lish the empirical reality of long-lived, highly innova-
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tive small firms. We find innovative firms that have sur- information as a public record of sustained technical
vived beyond the entrepreneurial moment yet remain advance. We examine here the set of U.S. firms with
small. Such firms are so unlike the giant multi-national 15 or more USPTO patents issued between 1996 and
that their relative innovative efficiency seems irrele- 2000. To be included an organization had to be inde-
vant. We argue that these firms, which we name “serial pendent, for-profit, not bankrupt, not a joint venture
innovators”, are often successful specialized suppliers and not foreign owned during the first half of 2002
of technology. when the data were collected. All establishments and
Serial innovators are part of an innovative division subsidiaries were unified to the ultimate parent com-
of labor. Several scholars, most prominenSigler pany; their patents counted towards the parent firm
(1951) and more recentlyon Hippel (1994, 19983nd patent count. The population of US firms with more
Helpman (1998)have argued that the increasing divi- than 15 patents issued over the period 1996-2000 en-
sion of labor in innovation must be understood in or- compasses 1071 firms. One-third of these or 356 are
der to understand the sources of organizational changesmall firms and 27 are of unknown si2élhe firms
and economic growth in the 21st century. Today we own 193,976 patents (here as in what follows “patents”
see markets for technology developing, encouraging refers to type 1, utility patents that list a U.S. inventor
the innovative division of labor, and the existence of address and were issued by the USPTO between 1996
small high-technology firms. Arora, Fosfuriand Gam- and 2000) and small firms account for 6% of these
bardellaanalyze in detail markets forintermediate tech- patents' Hence, of the firms with 15 or more patents,
nological inputs, that is markets in which transactions 33% are small firms, which own 6% of the patents.
create new technology. They include within their re- For a small firm, owning 15 patents is quite an
mit contract research, technology licensing, R&D joint achievement. Therefore, we are not looking at start-up
ventures of various kinds, sale or licensing of research firms, the promising beginnings that grab most media
tools and other types of technical servicAsdra et al., attention. Our small firms are survivors and have at-
2001, p. . When such markets reflect a division of tained a track record of credible technical achievement
innovative labor involving specialist suppliers of tech- over at least 5 years. A good description of such firms
nology, we are likely to find small firms. was devised by Leigh Buchanan, a journalist with Inc.
Success in technology markets does not come eas-magazine, who labeled them “serial innovatotrShe
ily; relatively few small firms survive. We examine contrasts serial innovators with serial entrepreneurs.
here the survivors, and take advantage of that fact to Small firms normally start with a great idea. The firm
explore the characteristics of technology likely to be isfounded to exploit the idea, to get it out into the mar-
more tradable by comparing serial innovator technol- ketplace. If it fails the firm disappears; if it works the
ogy with that of large firms innovating largely for in-  entrepreneur may sell out. Even if the idea works and
house use. We hypothesize that compared to in-housethe firm is not sold, the next idea, or a process to gener-
technology, tradable technology will be: higher qual- ate more ideas becomes a problem, and often the small
ity, more general purpose, more broadly based, more firm disappears after the first idea is worked through.
basic, and more concentrated in newer generations of Whatever the outcome, in the U.S. the entrepreneur
technology. Our results have implications not only for is likely to go on to start another firm, and there are
the technology strategy of small firms, but also for oth- many “serial entrepreneurs.” Serial innovators are firms
ers entering technology markets, such as universities distinguished by their success in sustaining innovation
or public sector research laboratories.

3 The patenting characteristics of the firms of unknown size suggest
) o they are small, and we include them amongst the small firms.
2. What is a serial innovator? 4 Small firms account for a large share of patents produced by
organizations with less than 15 patents 1996—2000. We estimate that
We label as “serial innovators” small firms with overall small firms account for about 43% of U.S. company-owned
a sustained. public record of successful technical ad- patents. This is quite close to their share of employmentHdes
o P _SUCCESSIL teCh (2002)
vance. Using a standard definition, “small” firms are s the august 2002 issue of Inc. magazine contains profiles of some

those with 500 or fewer employees. We use patent of these firms.
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