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ABSTRACT


This project analyzes the location of biotechnology companies throughout the United States. The perspective taken is that of an entrepreneur, choosing where to establish a new facility. Three hypotheses are considered. The first is that firms locate in population centers in order to attract workers. The second is that they locate near colleges and universities where potential workers are likely to be better educated. The third is that they locate in close proximity to research-oriented universities and research institutes because high-technology firms frequently spin-off from academic centers where basic research is undertaken.  Multiple regression techniques are used together with data generated by ArcGIS computer mapping software to test the alternative hypotheses.

INTRODUCTION

Influencing the location of industrial clusters has been a policy objective for centuries throughout the world.  Agglomerations of firms, such as the British "manufacturing belts", the Italian "industrial districts" or the American industrial metropolises have grown because firms have shown a propensity to locate near natural resources, urban infrastructures and services, and concentrations of demand (Camagni, 1992; Walsh, 1993; Feldman, 1994). But they also have shown to be attracted by other firms: firms seek out one another. (Marshall, 1890; Becattini, 1989; Krugman, 1991 and 1995) 

All these "old economy" dynamics are evidently relevant today, as we consider the "new economy", in which the output of the firm is more likely to be digital than physical, and intellectual rather than tangible.  In both the "old" and the "new" economy firms continue to look for the proximity of other specialized and complementary firms.  This is one of the lessons we learn from the experiences of the American Silicon Valley (Saxenian, 1994) or of the Italian industrial districts (Becattini, 1989).  But in high-technology industries something new appears to be entering the picture – an intellectual “hub” from which new firms spin-off.  Often these hubs are research-oriented universities.  These spin-off firms often locate near the hub because the early principal scientists hold academic appointments there and are reticent to leave.  Being close to the hub also facilitates hiring other key personnel.  This hypothesis of high-tech firms locating close to universities has not been extensively tested in the past, however.

METHODOLOGY

The analysis utilizes the ArcGIS computer mapping software package in order to calculate distance between biotechnology firms, centers of urban areas, colleges and universities, and research-oriented universities.  Simulation techniques are used to compare alternative spatial models of firm location, testing whether the firms tend to locate primarily in urban areas, close to colleges and universities (in general), or close to research-oriented universities.  The paper analyzes the location of over 1200 biotechnology companies in the U.S.

FINDINGS

The findings of the analysis are that clusters do tend to be located near population centers and near colleges and universities. We cannot be sure that the biotech firms are actual spin-off enterprises, or are attracted to the university for above-mentioned reasons.  But whatever the mechanism of the clustering, the influence of research-based universities is particularly striking. This suggests that a powerful policy instrument for regions hoping to promote high-tech industrial clusters is the creation of a first-rate research-oriented university.

FUTURE RESEARCH EFFORTS


Having found the central role of research-oriented universities in the location of biotech clusters, we hope next to explore residuals from these findings – exceptions to the rules.  We find, for example, that some research universities appear to have far more biotech firms near them than would be expected on the basis of size of the university or their research expenditures.  We call these universities “over-achievers”.  On the other hand, we see other powerful research universities that appear to have fewer biotech firms near them than we would have expected.  These are, in a sense, “under-achievers”.  What are the reasons for these outlier observations?  One possibility is structural impediments such as lack of space, the high-cost of real estate, or zoning restrictions.  Another hypothesis is organizational, with some universities eager to encourage spin-off activities, while others are particularly worried about financial and legal risk.  


Another line of research is to gain a better understanding of what firms actually gain by clustering.  One hypothesis is that there economies of agglomeration that are inherently rooted in proximity.  An alternative hypothesis is that the advantages are in the area of information flows between competing and complementary firms.  If the latter is true, it might be possible to construct virtual clusters of firms that can share information digitally, even though they are not physically near one another.  An experiment of this type of cluster is now being undertaken in Italy.
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