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A paradox has been the emergence of the importance of local proximity and geographic clusters precisely at a
time when globalization seems to dominate economic activity. The purpose of this paper is to resolve this
paradox by explaining why and how geography matters for innovative activity and ultimately for the interna-
tional comparative advantage. Globalization and the telecommunications revolution have triggered a shift in
the comparative advantage of the leading developed countries towards an increased importance of innovative
activity. This shift in comparative advantage has increased the value of knowledge-based economic activity.
Since knowledge is generated and transmitted more efficiently via local proximity, economic activity based on
new knowledge has a high propensity to cluster within a geographic region. This has triggered a fundamental
shift in public policy towards business, away from policies constraining the freedom of firms to contract and
towards a new set of enabling policies, implemented at the regional and local levels.

[. INTRODUCTION session of policy-makers around the globe to ‘create
the next Silicon Valley’ reveals the increased impor-
Thatinnovative activity has become more importartance of geographic proximity and regional
is not surprising. What was perhaps less anticipatadglomerations. The purpose of this article is to
is that much of the innovative activity is less assocexplain why and how geography matters for innova-
ated with footloose multinational corporations antive activity and ultimately for international com-
more associated with high-tech innovative regiongarative advantage.
clusters, such as Silicon Valley, Research Triangle,
and Route 122 around Boston. Only afew years aghie second section of this paper explains how
the conventional wisdom predicted that globalizaglobalization and the telecommunications revolution
tion would lead to the demise of the region as laave triggered a shift in the comparative advantage
meaningful unit of economic analysis. Yet the obef the leading developed countries towards an
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increased importance of innovative activity. Thé&Jnited Kingdom and 6.2 per cent in The Nether-
importance of new knowledge as an input in genelands, to 11.1 per cent in Germany, 12.6 per centin
ating innovative activity is explained in the thirdFrance, and over 20 per cent in Spain.
section, along with why knowledge is fundamentally
different from the more traditional factors of pro-The traditional comparative advantage has been lost
duction. These differences account for the propem the high-cost countries of Europe and North
sity for knowledge to spill over from the sourceAmerica in the last decade for two reasons. The
creating it to the firm commercializing it, which isfirst has to do with globalization, or the advent of
explained in the fourth section. However, as isompetition notjustfrom the emerging economiesin
pointed out in the fifth section, there are importarSouth-east Asia but also from the transforming
reasons why knowledge stops spilling over as @conomies of Central and Eastern Europe. The
moves across geographic space, bestowing impaecond factor has been the computer and telecom-
tant economic benefits to geographic proximity anchunications revolution. The new communications
localization. In the sixth section the gains fromtechnologies have triggered a virtual spatial revolu-
agglomerations are explained by linking knowledggon in terms of the geography of production. Ac-
spillovers to innovative activity. In the seventhcording toThe EconomistThe death of distance
section, the black box of geographic space is penetras-a determinant of the cost of communications will
edto link the structure of economic activity within arprobably be the single most important economic
agglomeration to the innovative performance of thddrce shaping society in the first half of the next
region. Finally, policy implications are discussed icentury.®
the concluding section. In particular, the increased
importance ofinnovation has triggered afundameMuch of the policy debate responding to the twin
tal shiftin public policy towards business, away fronforces of the telecommunications revolution and
policies constraining the freedom of firms to conincreased globalization has revolved around a trade-
tract and towards a new set of enabling policiesff between maintaining higher wages but suffering
implemented at the regional and local levels. greater unemployment, versus higher levels of em-
ployment but at the cost of lower wage rates.
Globalization and the telecommunications revolu-
II. INNOVATION AND COMPARATIVE tion have rendered the comparative advantage in
ADVANTAGE traditional moderate technology industries incom-
patible with high wage levels. At the same time, the
The traditional comparative advantage in maturemerging comparative advantage thatis compatible
technologically moderate industries, such as metalith high wage levels is based on innovative activity.
working, machine tools, and car production ha&or example, employment has increased by 15 per
provided an engine for growth, high employmentgentin Silicon Valley between 1992 and 1996, even
and economic stability throughout Western Europnough the mean income is 50 per cent greater than
for most of the post-war economic period. When thia the rest of the country.
Berlin Wall fellin 1989, many people expected even
greater levels of economic well-being resulting fronT he global demand for innovative products in knowl-
the dramatic reduction of the economic burden iedge-based industries is high and growing rapidly;
the West that had been imposed by four decadesyeft the number of workers who can contribute to
Cold War. Thus, the substantial unemployment amatoducing and commercializing new knowledge is
general economic stagnation during the subsequédintited to just a few areas in the world. Economic
8 years has come as a shock. Unemployment aactivity based on new knowledge generates higher
relatively low growth are the twin economic probwages and greater employment opportunities re-
lems confronting Europe. Over 11 per cent of thi¢ecting the exploding demand for new and im-
work-force in the European Union (EU) was unemproved products and services. There are many
ployed in 1997, ranging from 6.1 per cent in théndicators reflecting the shift in the comparative

2 OECD,Employment Outlookl997).
3 ‘The Death of DistanceThe Economist30 September 1995).
4 ‘The Valley of Money'’s Delights'The Economis{29 March 1997, special section, p. 1).
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advantage of the high-wage countries towards amd patents is very strong. The most innovative
increased importance of innovative activity. Focountries, such as the United States, Japan, and
example, Kortum and Lerner (1997, p. 1) documei@ermany, also tend to undertake high investmentsin
an unprecedented jump in patenting in the UniteR&D. By contrast, little patent activity is associated
States, as evidenced by the explosion in applicatiowith developing countries, which have very low
for United States patents by American inventorR&D expenditures. Similarly, the link between R&D
since 1985. Throughoutthis century, patent applicand innovative output, measured in terms of either
tions fluctuated within a band between 40,000 anghtents or new product innovations, is also very
80,000 per year. By contrast, in 1995 there wesdrong when the unit of observation is the industry.
over 120,000 patent applications. Similarly, Bermaihe most innovative industries, such as computers,
et al (1997) have shown that the demand for lessstruments, and pharmaceuticals, also tend to be
skilled workers has decreased dramatically througtiie most R&D-intensive. Audretsch (1995) finds a
out the OECD, while at the same time the demarsiimple correlation coefficient of 0.74 between R&D
for skilled workers has exploded. inputs and innovative output at the level of four-digit
standard industrial classification (SIC) industries.
However, when the knowledge production function
. THE KNOWLEDGE PRODUCTION is tested for the unit of observation of the firm, the
FUNCTION link between knowledge inputs and innovative out-
put becomes tenuous and only weakly positive in
The starting point for most theories of innovation isome studies, and even non-existent or negative in
the firm. In such theories the firms are exogenoushers. The model of the knowledge production
and their performance in generating technologicélinction becomes particularly weak when small
change is endogenous (Arrow, 1962). For examplims are included in the sample. This is not surpris-
in the most prevalent model found in the literature dfig, since formal R&D is concentrated among the
technological change, the model of the knowleddargest corporations, but a series of studies (Acs and
production function, formalized by Zvi Griliches Audretsch, 1990) has clearly documented that small
(1979), firms exist exogenously and then engage finms account for a disproportionate share of new
the pursuit of new economic knowledge as an inpproduct innovations, given their low R&D expendi-
into the process of generating innovative activitytures.
The mostdecisive inputin the knowledge production
function is new economic knowledge. Knowledge
as an input in a production function is inherently\/. KNOWLEDGE SPILLOVERS
different from the more traditional inputs of labour,
capital, and land. While the economic value of th&he breakdown of the knowledge production func-
traditional inputs is relatively certain, knowledge igion at the level of the firm raises the question:
intrinsically uncertain and its potential value is asym¥here do innovative firms with little or no R&D
metric across economic agents. The most impaoget the knowledge input§his question becomes
tant, although not the only, source of new knowledggarticularly relevant for small and new firms that
is considered to be research and developmeamdertake little R&D themselves, yet contribute
(R&D). Other key factors generating new ecoeonsiderable innovative activity in newly emerging
nomic knowledge include a high degree of humaindustries such as biotechnology and computer soft-
capital, askilled labour-force, and a high presencewfare (Audretsch, 1995). One answer that has
scientists and engineers. recently emerged inthe economics literature is from
other, third-party firms or research institutions, such
There is considerable empirical evidence supportiras universities. Economic knowledge may spill over
the model of the knowledge production functionfrom the firm conducting the R&D or the research
However, the empirical link between knowledgédaboratory of a university (Baptista, 1997).
inputs and innovative output apparently becomes
stronger as the unit of observation becomes increa¥hy should knowledge spill over from the source of
ingly aggregated. For example, at the unit of obsewsrigin? At least two major channels or mechanisms
vation of countries, the relationship between R&Dor knowledge spillovers have been identified in the
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literature. Both of these spillover mechanisms reedge spillovers. In fact, they argue that such knowl-
volve around the issue of appropriability of newedge externalities are so important and forceful that
knowledge. Cohen and Levinthal (1989) suggetitere is no compelling reason for a geographic
that firms develop the capacity to adapt new teckroundary to limit the spatial extent of the spillover.
nology and ideas developed in other firms and afccording to this line of thinking, the concern is not
therefore able to appropriate some of the returtisat knowledge does not spill over, but that it should
accruing to investments in new knowledge madstop spilling over just because it hits a geographic
externally. border, such as a city limit, state line, or national
boundary. As illustrated by the title pageTdie
By contrast, Audretsch (1995) proposes shifting theconomistproclaiming ‘The Death of Distance’
unit of observation away from exogenously as:30 September 1995), the claim that geographic
sumed firms to individuals, such as scientists, endbcation is important to the process linking knowl-
neers, or other knowledge workers—agents withdge spillovers to innovative activity inaworld of e-
endowments of new economic knowledge. Whemail, fax machines, and cyberspace may seem
the lens is shifted away from the firm to the indisurprising and even paradoxical. The resolution to
vidual as the relevant unit of observation, théhe paradox posed by the localization of knowledge
appropriability issue remains, but the question bepillovers in an era where the telecommunications
comes:How can economic agents with a givemevolution has drastically reduced the cost of com-
endowment of new knowledge best appropriateunication lies in a distinction between knowledge
the returns from that knowledgéf’the scientist and informationinformation such as the price of
or engineer can pursue the new idea within thgold onthe New York Stock Exchange, or the value
organizational structure of the firm developing thef the yen in London, can be easily codified and has
knowledge and appropriate roughly the expecteasingular meaning and interpretation. By contrast,
value of that knowledge, he or she has no reasonkisowledgeis vague, difficult to codify, and often
leave the firm. On the other hand, if he places @nly serendipitously recognized. While the marginal
greater value on his ideas than does the decisiarost of transmitting information across geographic
making bureaucracy of the incumbent firm, he magpace has been rendered invariant by the telecom-
choose to start a new firm to appropriate the valusunications revolution, the marginal cost of trans-
of his knowledge. In the metaphor provided bynitting knowledge, and especially tacit knowledge,
Albert O. Hirschman (1970), if voice proves to beises with distance.
ineffective withinincumbent organizations, and loy-
alty is sufficiently weak, a knowledge worker mayon Hipple (1994) demonstrates that high context,
resort to exiting the firm or university where theuncertain knowledge, or what he terms ‘sticky
knowledge was created in order to form a neknowledge’, is best transmitted via face-to-face
company. In this spillover channel the knowledgateraction and through frequent and repeated con-
production function is actually reversed. The knowltact. Geographic proximity matters in transmitting
edge is exogenous and embodied in a worker. Tkeowledge, because as Kenneth Arrow (1962)
firm is created endogenously in the worker’s effonpointed out over three decades ago, such tacit
to appropriate the value of his or her knowledgknowledge is inherently non-rival in nature, and
through innovative activity. knowledge developed for any particular application
can easily spill over and have economic value invery
different applications. As Glaeset al (1992, p.
V. THE IMPORTANCE OF LOCATION 1126) have observed, ‘intellectual breakthroughs
AND AGGLOMERATION must cross hallways and streets more easily than
oceans and continents’.
That knowledge spills over is barely disputed. In
disputing the importance of knowledge externalitieshe importance of local proximity for the transmis-
in explaining the geographic concentration of ecasion of knowledge spillovers has been observed in
nomic activity, Krugman (1991) and others do natany different contexts. It has been pointed out
guestion the existence orimportance of such knowhat, ‘business is a social activity, and you have to be
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where important work is taking placeX survey of al. (1992) developed a direct measure of innovative
nearly one thousand executives located in Amemutput consisting of new product introductions.
ca’s 60 largest metropolitan areas ranked Raleigh/
Durham as the best city for knowledge workers aristimation of equation (1) essentially shifts the
for innovative activity? The reason is that model of the knowledge production function from
the unit of observation of a firm to that of a
A lot of brainy types who made their way to Raleighgeographic unit. The consistent empirical evidence
Durham were drawn by three top research universinat supports the notion knowledge spills over for
ties. ... US businesses, especially those whose syggq oty use from university research laborato-
cess dpends on staying at the top of new technologies

. . fles as well as industry R&D laboratories. This
and processes, increasingly want to be where hot new

ideas are percolating. A presence in brain-power cent@@p'r'cal ewdencg Sque__StS thatlocation "fmd prox-
like Raleigh/Durham pays off in new products and neWnity clearly matterin exploiting knowledge spillovers.
ways of doing business. Dozens of small biotechnolodyot only have Jaffet al (1993) found that patent
and software operations are starting up each year a@itations tend to occur more frequently within the
growing likekudzuin the fertile climaté. state in which they were patented than outside of
that state, but Audretsch and Feldman (1996) found
that the propensity of innovative activity to cluster
VI. THE SPATIAL LINK BETWEEN geographically tends to be greater in industries
KNOWLEDGE AND INNOVATION where new economic knowledge plays a more
important role. Prevenzer (1997) and Zuakial
Not only did Krugman (1991, p. 53) doubt tha{1994) show that in biotechnology, which is an
knowledge spillovers are not geographically conndustry based almost exclusively on new knowl-
strained, but he also argued that they were imposeige, the firms tend to cluster together in just a
ble to measure because ‘knowledge flows ateandful of locations. This finding is supported by
invisible, they leave no paper trail by which they maAudretsch and Stephan (1996) who examine the
be measured and tracked’. However, an emergiggographic relationships of scientists working with
literature has overcome data constraints to meastnietechnology firms. The importance of geographic
the extent of knowledge spillovers and link them tproximity is clearly shaped by the role played by the
the geography of innovative activity. Jaffe (1989)scientist. The scientistis more likely to be located in
Feldman (1994), and Audretsch and Feldman (1996)e same region as the firm when the relationship
modified the model of the knowledge productiorinvolves the transfer of new economic knowledge.
function to include an explicit specification for bothHowever, when the scientist is providing a service
the spatial and product dimensions: to the company that does not involve knowledge
transfer, local proximity becomes much less impor-
I, =IRDACIUR,)*UR (GG * e, ™™
The spatial link between knowledge inputs and
wherel is innovative outpulRD is private corpo- innovative output can be seen in the Data Appendix
rate expenditures on R&DYR is the research which links knowledge inputs to innovative outpuit.
expenditures undertaken at universities, &@ Since Krugman (1991, p. 57) has emphasized, ‘States
measures the geographic coincidence between uafen’t really the right geographical units’, the rel-
versity and corporate research. The unit of observavant geographic unit of observation is at the city
tion for estimationis atthe spatial leve@h state, and level. The measure of innovative output is the
industry level,i. Jaffe (1989) used the number ohumber of patents registered by firms located within
inventions registered with the United States patetie city between 1988 and 1992. The Appendix also
office as a measure of innovative activity. Byshows the education level, measured as the share of
contrast, Audretsch and Feldman (1996) andeAcsthe labour-force in 1992 accounted for by workers

5 ‘The Best Cities for Knowledge Worker&portune (15 November 1993, p. 44).
5 The survey was carried out in 1993 by the management consulting firm, Moran, Stahl & Boyer, of New York City.
" ‘The Best Cities for Knowledge Worker&portune (15 November 1993, p. 44).
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who have graduated from a 4-year college coursantage at exploiting spillovers from university labo-
(BA or higher). In addition, the number of researchatories.
centreslocated in that city as of 1992 is listed. While
the high number of patents issued to firms located Attonceptual problem arises with economies accru-
the heart of Silicon Valley in San José (10,138) aridg to the knowledge transmission associated with
Los Angeles (9,598) is not particularly surprisingagglomeration. Once a city, region, or state devel-
what is perhaps more striking is that the greatesps a viable cluster of production and innovative
number of patents (11,793) was issued to firmectivity why should it ever lose the first-mover
located in Chicago. One explanation may be thatvantage? One answer, provided by Audretsch
Chicago accounts for a greater number of researahd Feldman (1996) is that the relative importance
centres than any other city, with the exceptions @ff local proximity and, therefore, agglomeration
New York and Boston. Of course, Chicago is alseffects is shaped by the stage of the industry life
amuch larger city than San José. When patent rategcle. A growing literature suggests that who inno-
or the number of patents per 100,000 residents, ar&es and how much innovative activity is under-
compared in the second column, San José emergaleen is closely linked to the phase of the industry life
as the mostinnovative city in the United States. Saycle (Klepper, 1996). Audretsch and Feldman
José, in fact, has the second highest educatiorfd996) argue that an additional key aspect to the
attainmentlevel, where almost one-third of its workevolution of innovative activity over this life cycle is
force has a university degree or the equivalent. imhere that innovative activity takes place. The
general, a close relationship can be seen betwe@pory of knowledge spillovers, derived from the
the availability of knowledge resources in a city anknowledge production function, suggests that the
its innovative performance. propensity for innovative activity to cluster spatially
will be the greatest in industries where tacit knowl-
There isreasonto believe that knowledge spilloveesige plays an important role. As argued above, itis
are not homogeneous across firms. In estimatingcit knowledgeas opposed toformation which
equation (1) for large and small enterprises sepean only be transmitted informally, and typically
rately, Acset al (1994) provide some insight intodemands direct and repeated contact. The role of
the puzzle posed by the recent wave of studigégcit knowledge in generating innovative activity is
identifying vigorous innovative activity emanatingpresumably the greatest during the early stages of
from smallfirmsin certain industries. How are thesthe industry life cycle, before product standards
small, and frequently new, firms able to generatieave been established and a dominant design has
innovative output while undertaking generally negemerged. Audretsch and Feldman (1996) classify
ligible amounts of investment into knowledge-gen210 industries into four different stages of the life
erating inputs, such as R&D? The answer appeargcle. The results provide considerable evidence
to be through exploiting knowledge created bguggesting thatthe propensity forinnovative activity
expenditures on research in universities and da cluster spatially is shaped by the stage of the
R&D in large corporations. Their findings suggestycle. On the one hand, new economic knowledge
that the innovative output of all firms rises along witembodied in skilled workers tends to raise the
an increase in the amount of R&D inputs, both ipropensity forinnovative activity to cluster spatially
private corporations as well as in university laborahroughout all phases of the industry life cycle. On
tories. However, R&D expenditures made by prithe other hand, certain other sources of new eco-
vate companies play a particularly important role inomic knowledge, such as university research, tend
providing knowledge inputs to the innovative activityto elevate the propensity for innovative activity to
of large firms, while expenditures on research madguster during the introduction stage of the life cycle,
by universities serve as an especially key input fdrut not during the growth stage, and then again
generating innovative activity in small enterprisesduring the stage of decline.
Apparently, large firms are more adept at exploiting
knowledge created in their own laboratories, whil®erhaps most striking is the finding that greater
their smaller counterparts have a comparative ageographic concentration of production actually

8 The link between innovative output and knowledge inputs at the city level has been substantiated in an econometric model.
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leads to more, and not less, dispersion of innovatitee activity, there is little consensus as to how and
activity. Apparently innovative activity is promotedwhy this occurs. The contribution of the new wave
by knowledge spillovers that occur within a distincof studies described in the previous section was
geographicregion, particularly in the early stages sfmply to shift the unit of observation away from
the industry life cycle, but, as the industry evolverms to a geographic region. But does it make a
towards maturity and decline, may be dispersed lijfference how economic activity is organized within
additional increases in concentration of productiotihe black box of geographic space? Political scien-
that have been built up within that same region. Thists and sociologists have long argued that the
evidence suggests that what may serve as differences inthe culture of aregion may contribute
agglomerating influence in triggering innovativeto differences in innovative performance across
activity to cluster spatially during the introductionregions, even holding knowledge inputs such as
and growth stages of the industry life cycle, maR&D and human capital constant. For example,
later result in a congestion effect, leading to great&axenian (1990) argues that a culture of greater
dispersion ininnovative activity. While the literatureinterdependence and exchange among individuals in
on economic geography has traditionally focused dahe Silicon Valley region has contributed to a supe-
factors such asrents, commuting time, and pollutiaior innovative performance than is found around
as constituting congestion and dissipating agglonBoston’s Route 128, where firms and individuals
eration economies (Henderson, 1986), this type té#nd to be more isolated and less interdependent.
congestion refers to lock-in with respect to new

ideas. While there may have been agglomeratidn studying the networks located in California’s
economiesin automobilesin Detroitin the 1970 an8lilicon Valley, Saxenian (1990, pp. 96—7) empha-
computers in the Northeast Corridor in the 1980s,sizes that itis the communication between individu-
type of intellectual lock-in made it difficult for als that facilitates the transmission of knowledge
Detroit to shift out of large-car production and folacross agents, firms, and even industries, and not
IBM and DEC to shift out of mainframe computergust a high endowment of human capital and knowl-
and into mini-computers. Perhaps it was this type etdge in the region:

intellectual congestion that led to the emergence of

the personal computer in California, about as faris not simply the concentration of skilled labour, sup-
away from the geographic agglomeration of thgliers and information that distinguish the region. A
mainframe Computer asis feasible on the main|arYa.riety of regional institutions—including Stanford Uni-
of the United States. Even when IBM developed iféersity, sgveral trade asgociations gnq local business
own personal computer, the company located ialganizations, and a myriad of specialized consulting,

. N . market research, public relations and venture capital
fledgling PC facility in Boca Ratton, Florida, Wayﬁrms_providetechnical,financial,and networking serv-

outside of.the mainframe ag.glomeratlon inthe '\_Iorﬂ?ées which the region’s enterprises often cannot afford
east Corridor. Thus, there is at least some evidenggivigually. These networks defy sectoral barriers: indi-
suggesting that spatial agglomerations, justlike oth@guals move easily from semiconductor to disk drive
organizational units of economic activity, are vulnerirms or from computer to network makers. They move
able to technological lock-in, with the result being, ifirom established firms to start-ups (or vice versa) and
certain circumstances, that new ideas need n&wen to market research or consulting firms, and from
space. consulting firms back into start-ups. And they continue
to meet at trade shows, industry conferences, and the
scores of seminars, talks, and social activities organized
VIl. PENETRATING THE BLACK BOX Iby local business orga.nizati_ons and tra<_je associations.
n these forums, relationships are easily formed and
OF GEOGRAPHIC SPACE maintained, technical and marketinformation is exchanged,
business contacts are established, and new enterprises
While a new literature has emerged identifying thgre conceived. . . . This decentralized and fluid environ-
important role that knowledge spillovers within anent also promotes the diffusion of intangible techno-
given geographic location play in stimulating innovalogical capabilities and understandings.’

9 Saxenian (1990, pp. 97-8) claims that even the language and vocabulary used by technical specialists can be spexific to aregio
‘a distinct language has evolved in the region and certain technical terms used by semiconductor production engineers in Silico
Valley would not even be understood by their counterparts in Boston’s Route 128’
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Such observations suggest a limitation inherent tehich the firm operates and that cities are the
the general knowledge production function approacfource of considerable innovation because the divers-
described in the previous section. While economisity of these knowledge sources is greatest in cities.
tend to avoid attributing differences in economiéccordingto Jacobs, itis the exchange of complement-
performance to cultural differences, there has bearny knowledge across diverse firms and economic
a series of theoretical arguments suggesting thegents which yields a greater return on new economic
differences in the underlying structure betweeknowledge. She develops a theory that emphasizes
regions may account for differences in rates dhatthe variety ofindustries within ageographicregion
growth and technological change. In fact, a heatgulomotes knowledge externalities and ultimately inno-
debate has emerged in the literature about tkative activity and economic growth.
manner in which the underlying economic structure
within a geographic unit of observation might shap@&he extent of regional specialization versus regional
economic performance. This debate revolves aroudi/ersity in promoting knowledge spillovers is not
two key structural elements—the degree of divethe only dimension over which there has been a
sity versus specialization and the degree of mdheoretical debate. A second controversy involves
nopoly versus local competition. the degree of competition prevalentin the region, or
the extent of local monopoly. The Marshall-Arrow—
One view, which Glaesat al (1992) attribute to Romer model predicts thatlocal monopoktiperior
the Marshall-Arrow—Romer externalifysuggests tolocal competition because it maximizes the ability
that an increased concentration of a particulaffirmsto appropriate the economic value accruing
industry within a specific geographic region facilifrom their investments in new knowledge. By con-
tates knowledge spillovers across firms. This modgiast, Jacobs (1969) and Porter (1990) argue the
formalizes the insight that the concentration of aopposite—that competition is more conducive to
industry within a city promotes knowledge spillover&knowledge externalities than is local monop8ly.
among firms and therefore facilitates innovativshould be emphasized that by local competition
activity. To the degree that individuals in the popudacobs does not mean competition within product
lation are identical and engaged inidentical types afarkets, as has traditionally been envisioned within
activities, the costs of communication and tranghe industrial organization literature. Rather, Jacobs
actions are minimized. Lower costs of transaction i referring to the competition for the new ideas
communication resultin a higher probability of knowlembodied in economic agents. Not only does an
edge spilling over across individuals withinglepula-  increased number of firms provide greater compe-
tion. An important assumption of the model is thatition for new ideas, but, in addition, greater compe-
knowledge externalities with respect to firms existjtion across firms facilitates the entry of a new firm
but only for firms within the same industry. Thus, thepecializing in some particular new product niche.
relevant unit of observation is extended from th&his is because the necessary complementary in-
firm to the region in the tradition of the Marshall-puts and services are likely to be available from
Arrow—Romer model, but the spillovers are limitedmall specialist niche firms but not necessarily from
to occur solely within the relevant industry. large, vertically integrated producers.

By contrast, restricting knowledge externalities td@ he first important test of the specialization versus
occur only within the same industry may ignore adiversity debate measured economic performance
important source of new economic knowledge—in terms of employment growth. Glaeser al
inter-industry knowledge spillovers. After all,(1992) employ a data set on the growth of large
Griliches (1992, p. 29) has defined knowledgeadustries in 170 cities between 1956 and 1987 in
spillovers as, ‘working on similar things and hencerder to identify the relative importance of the
benefiting much from each other’'sresearch’. Jacobigegree of regional specialization, diversity, and local
(1969) argues that the most important sources cbmpetition in influencing industry growth rates.
knowledge spillovers are external to the industry ifthe authors find evidence that contradicts the

10 Porter (1990) provides examples of Italian ceramics and gold jewellery as industries in which numerous firms are located within
a bounded geographic region and compete intensively for new ideas.
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Marshall-Arrow—Romer model, but is consistengeographic market for most goods and services
with the theories of Jacobs. However, their studyecomes increasingly global, the increased impor-
provided no direct evidence as to whether diversitance of innovative activity in the leading developed
is more important than specialization in generatingountries has triggered a resurgence in the impor-
innovative activity. tance of local regions as a key source of compara-
tive advantage.
Feldman and Audretsch (forthcoming) identify the
extent to which the organization of economic activAs the comparative advantage in Western Europe
ity is either concentrated, or alternatively consists @nd North America has become increasingly based
diverse but complementary economic activities, anah new knowledge, public policy towards business
how the underlying structure of economic activitynas responded in two fundamental ways. The first
influences innovative output. They link the innovahas been to shift the policy focus away from the
tive output of product categories within a specifi¢raditional triad of policy instruments essentially
city to the extent to which the economic activity otonstraining the freedom of firms to contract—
that city is concentrated in that industry, or conregulation, competition policy or antitrust in the
versely, diversified in terms of complementary inUSA, and public ownership of business. The policy
dustries sharing a common science base. Theipproach of constraint was sensible as long as the
results indicate that diversity across complementargajor issue was how to restrain footloose multi-
economic activities sharing a common science basational corporations in possession of considerable
is more conducive toinnovation thanis specializatiomarket power. This is reflected by the waves of
In addition, their results indicate that the degree aferegulation and privatization along with the de-
local competition for new ideas within a city is morecreased emphasis of competition policy throughout
conducive to innovative activity than is local mothe OECD. Instead, a new policy approach emerges
nopoly. Perhaps the mostimportant conclusion fromhich focuses on enabling the creation and com-
these two studies, however, is that more than simpiyercialization of knowledge. Examples of such
an endowment of knowledge inputs is required tpolicies include encouraging R&D, venture capital
generate innovative activity. The underlying ecoand new-firm start-ups.
nomic and institutional structure matters, as do the
microeconomic linkages across agents and firmsThe second fundamental shift involves the locus of
such enabling policies, which are increasingly atthe
state, regional, or even local level. The down-sizing
VIII. CONCLUSIONS of federal agencies charged with the regulation of
business in the United States and Great Britain has
Globalization combined with the telecommunicabeen interpreted by many scholars as the eclipse of
tions revolution has drastically reduced the cost glovernmentintervention. But to interpret deregula-
transporting not just material goods but also infoition, privatization, and the increased irrelevance of
mation across geographic space. High wages ar@mpetition policies as the end of government
increasingly incompatible with information-basedntervention in businessignores animportant shiftin
economic activity, which can be easily transferrethe locus and target of public policy. The lastdecade
to a lower cost location. By contrast, the creation dfas seen the emergence of a broad spectrum of
new ideas based on tacit knowledge cannot easépabling policy initiatives that fall outside the juris-
be transferred across distance. Thus, the compadiction of the traditional regulatory agencies. Stern-
tive advantage of the high-cost countries of Northerg (1996) documents how the success of anumber
American and Western Europe isincreasingly based different high-technology clusters spanning a
on knowledge-driven innovative activity. Thenumber of developed countries is the direct result of
spillover of knowledge from the firm or universityenabling policies, such as the provision of venture
creating that knowledge to a third-party firm iscapital or research support. For example, the Ad-
essential to innovative activity. Such knowledgeanced Research Program in Texas has provided
spillovers tend to be spatially restricted. Thus, asupport for basic research and the strengthening of
irony of globalization is that even as the relevarihe infrastructure of the University of Texas, which
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has played a central role in developing a higtBuch enabling policies, that are typically imple-
technology cluster around Austin (Feller, 1997)mented at the local or regional level, are part of
The Thomas Edison Centers in Ohio, the Advancedsilent policy revolution currently under way.
Technology Centersin New Jersey, and the Centérbe increased importance of innovative regional
for Advanced Technology at Case Western Relusters as an engine of economic growth has led
serve University, Rutgers University, and the Unipolicy-makers to abandon the policy cry fre-
versity of Rochester have supported generic, prquently heard two decades ago, ‘Should we
competitive research. This support has generalbyreak up, regulate, or simply take over General
provided diversified technology development inMotors, IBM and US Steel?’ for a very different
volving a mix of activities encompassing a broadontemporary version, ‘How can we grow the
spectrum of industrial collaborators. next Silicon Valley?’

DATA APPENDIX:
PATENT ACTIVITY OF MAJOR US CITIES

City No. of patents Patents/population  No. of research centres Educationlevel
Albany 3,086 350.33 115 23.60
Atlanta 2,776 86.80 205 26.10
Austin 2,121 231.01 174 30.70
Baltimore 2,400 98.14 225 23.10
Birmingham 223 25.81 72 19.70
Boston 9,013 179.05 650 28.80
Buffalo 1,498 124.98 23 18.80
Charlotte 953 77.13 25 19.60
Chicago 11,793 154.92 516 24.50
Cincinnati 2,353 149.73 141 19.90
Cleveland 3,871 174.21 118 18.50
Columbus 1,524 108.12 170 23.30
Dallas 4,557 159.65 126 26.90
Dayton 1,958 202.55 98 19.10
Denver 2,097 121.34 302 29.10
Detroit 8,652 200.46 361 17.70
Fort Lauderdale 1,395 105.58 108 18.80
Fort Worth 1,174 80.45 49 22.40
Grand Rapids 1,301 132.78 26 17.80
Greensboro 1,147 105.10 44 17.50
Hartford 1,925 165.45 62 26.00
Honolulu 250 28.63 115 24.60
Houston 5,765 163.00 199 25.00
Indianapolis 1,818 126.30 69 20.00
Jacksonville 323 33.59 20 18.60
Kansas City 883 53.92 140 23.20
Las Vegas 273 27.26 27 13.30
Los Angeles 9,598 104.99 515 22.30
Louisville 639 65.74 53 17.20
Memphis 473 45.19 85 18.70
Miami 1,011 50.07 108 18.80
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City No. of patents Patents/population  No. of research centres Educationlevel
Milwaukee 2,685 182.80 106 21.30
Minneapolis 7,513 282.42 235 26.90
Nashville 417 40.18 117 21.40
New Orleans 647 49.69 73 19.30
New York 7,482 43.92 788 25.40
Norfolk 689 4574 67 19.80
Oakland 4,445 205.66 283 29.90
Oklahoma 526 52.90 83 21.60
Orlando 957 71.56 33 20.40
Philadelphia 8,565 171.95 469 22.60
Phoenix 3,334 140.11 121 21.40
Pittsburgh 4,367 182.22 220 18.70
Portland 1,842 112.49 72 23.30
Raleigh-Durham 1,745 188.55 248 31.70
Richmond 940 103.80 41 23.80
Rochester 7,034 647.89 77 22.90
Sacramento 886 60.76 97 22.70
St Louis 2,473 97.57 136 17.70
Salt Lake City 1,398 122.29 109 22.90
San Antonio 517 37.20 56 19.30
San Diego 4,590 173.00 195 25.30
San Francisco 4,233 259.04 345 34.90
San José 10,138 665.14 91 32.60
Scranton 256 39.83 22 13.60
Seattle 3,424 157.67 153 29.50
Tampa 1,285 59.84 42 17.30
Tulsa 858 116.19 81 20.30
West Palm Beach 1,460 157.73 25 22.10
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