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Science, innovation and agglomeration

Ä Innovative capacity and activity tend to concentrate in 
ΨŜŎƻƴƻƳƛŎ ŎƻǊŜǎΩ

Ä Hubs of science with leading universities

ÄWhy?

Ä ¢ƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ǎǳƛǘŀōƭȅ ǎƪƛƭƭŜŘ ƘǳƳŀƴ ŎŀǇƛǘŀƭ ŀƴŘ ΨƪƴƻǿƭŜŘƎŜΩ 
infrastructure

Ä The concentration of science, research, and innovation

Ä Economies of scale, specialisation, and diversification

Ä The value of co-location/proximity to innovation

Ä Something is in the air (Marshall, 1895)



Why is this the case?

Ä YƴƻǿƭŜŘƎŜ ƛǎ ΨǎǘƛŎƪȅΩ

Ä Ψ¢ŀŎƛǘΩ ƪƴƻǿƭŜŘƎŜ ƛǎ ŜǎǎŜƴǘƛŀƭ ŦƻǊ ƛƴƴƻǾŀǘƛƻƴ ōǳǘ ǘǊŀǾŜƭǎ ǿƛǘƘ ƎǊŜŀǘ 
difficulty

Ä Co-location can result in the creation of geographically-bound 
networks or systems



What happens to non-core areas?

Ä Intermediate and peripheral environments are perceived to be less 
capable of hosting innovative activity

Ä They ŀǊŜ ƭŜǎǎ ƭƛƪŜƭȅ ǘƻ ƘŀǾŜ ǘƘŜ ƘǳƳŀƴ ŎŀǇƛǘŀƭΣ ΨŜŎƻƴƻƳƛŎ ŦŀōǊƛŎΩΣ ŀƴŘ ǘƘŜ 
ƛƴǎǘƛǘǳǘƛƻƴǎ ǘƘŀǘ ǳƴŘŜǊǇƛƴ ΨƛƴƴƻǾŀǘƛƻƴ-ǇǊƻƴŜΩ ǎƻŎƛŜǘƛŜǎ

Ä They are too far away from the technological frontier 

Ä [ŀŎƪ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ΨŎǊƛǘƛŎŀƭ ƳŀǎǎΩ

Ä Less capable of absorbing knowledge



Where should we invest?

Ä Greater return in core areas

Ä Need to promote larger, elite universities as drivers of knowledge

Ä Universities in the periphery far away from the technological frontier

Ä USA as an example

Ä But not all peripheries are the same
Ä Are all peripheries (cores) the same? 

Ä Are universities in less developed regions not important drivers of 
innovation?

Ä Comparison between Europe and North America



Europe vs. North America

1. Why are North American less developed regions more dynamic 
than their European counterparts?

2. What is the role of universities in this process?

3. How do the factors that govern innovation in the European 
periphery differ from those of the North American periphery?



Empirical approach

Ä Macroeconomic investigation of TL2 regions in Canada, US and EU 
between 2000 and 2010

Ä Canadian provinces, US states and a combination of European NUTS1 
and NUTS2 regions

Ä Peripherality = > 90% of average GDP per capita



Average regional business enterprise R&D expenditure as a percentage of GDP, 
North American and European core and periphery, 2000-2010
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Investment in R&D activities is by no means the only input to processes of innovation. It is, 

however, intimately linked to both the generation and absorption of the ñeconomically useful 

knowledgeò that is widely regarded as a prominent catalyst for innovation (Audretsch and 

Feldman, 2004). Output in the context of this section refers to the introduction of measurable 

innovations, proxied here by patent applications. It is therefore reflective of a territoryôs overall 

innovative capacity and of their ability not only to generate knowledge, but also to mobilise and 

apply it. 

 

Figures 1 and 2 illustrate trends in business enterprise, higher education and government 

sector R&D in the cores and peripheries of North American and Europe. There are three 

inferences of particular note to be drawn from the proceeding two figures: 

 

Figure 1. Average regional business enterprise R&D expenditure as a percentage of GDP, North 

American and European core and periphery, 2000-2010 

 

 
Authorsô elaboration: Source OECD, Regional Database. 

 

 The fi rst of these relates to differences in R&D expenditure between the core and 

peripheral regions of North America. It becomes abundantly clear from Figure 2 that core 

regions in North America invest considerably more in business enterprise R&D than their 

peripheral counterparts. In 2010, for example, core regions spent, on average, 1.32 percent of 

their GDPs on business enterprise R&D (Figure 1). Peripheral regions, by comparison, directed 

an average of only 0.94 percent of their GDPs to business enterprise R&D activities in the same 

year. There is little evidence, however, of a similar discrepancy in public R&D expenditure ï 

average levels of higher education and government sector R&D investment in the core and 
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Average regional PCT patent applications per million inhabitants, North 
American and European core and periphery, 2000-2010
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Authorsô elaboration: Source OECD, Regional Database. 

Trends in patent applications are broadly consistent with those observed in R&D 

expenditure ï in both North America and Europe, core regions are, on average, signifi cantly 

more innovative than their peripheral counterparts. Moreover, it would seem that there has been 

a degree of convergence in the innovative performance of North American and European cores. 

That is, between 2000 and 2006, the core regions of North America were, on average, decidedly 

more innovative than the regions that compose the European core. By the end of the period of 

analysis, however, the core regions of the two economies were producing, on average, similar 

numbers of patents per million inhabitants. In 2010, regions in the North American core 

generated, on average, 122.22 patents per million inhabitants. Their European counterparts 

produced a comparable average of 121.76 patents per million inhabitants in the same year. 

 

There remains, however, a pronounced discrepancy in the innovative performance of the 

two economiesô peripheries ï the North American periphery is decidedly more innovative in per 

capita terms than that of Europe. While the innovative gap between the two peripheries did 

decrease marginally between 2000 and 2010, the 28.71 patents per million inhabitants produced, 

on average, by European peripheral regions in 2010 was more than doubled by the 67.91 patents 

applications per million inhabitants produced on average by the peripheral regions of North 

America in the same year. This observation is notably consistent with the aforementioned 

inference that Europeôs peripheral regions would seem to be more disadvantaged in terms of 

R&D expenditure ï and business enterprise R&D expenditure in particular ï and investment in 

knowledge generation than regions in North American core. 
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Core-Periphery Distinction

Peripheral Provinces/States

Core Provinces/States

Regional PCT Patent Applications per Million Inhabitants

Less than 50%  of the country average
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