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intRoduction

perhaps one of the less- understood phenomena accompanying the 
increased globalization during the first decade of the twenty- first century 
has been a shift in the comparative advantage of high- wage countries 
towards knowledge- based economic activity. an important implication 
of this shift in this comparative advantage is that much of the production 
and commercialization of economic knowledge is less associated with 
footloose multinational corporations and more associated with high- 
tech innovative regional clusters, such as silicon valley in california, the 
cambridge area in the uk, and the montpellier area in france. only two 
decades ago the conventional wisdom predicted that globalization would 
render the demise of the region as a meaningful unit of economic analysis. 
Yet the obsession of policymakers around the globe to ‘create the next 
silicon valley’ reveals the increased importance of geographic proximity 
and regional agglomerations as well as of the role of small and medium- 
sized enterprises (smes) and entrepreneurial activity. the purpose of 
this chapter is to resolve the paradox of globalization by explaining the 
emergence of entrepreneurship and geographic localization as the two 
key organizational platforms because of and not in spite of a globalizing 
economy.

that globalization is one of the defining changes at the turn of the 
century is clear from a reading of the popular press. like all grand con-
cepts, a definition for globalization is elusive and elicits criticism. that 
domestic economies are globalizing is a cliché makes it no less true. in fact, 
the shift in economic activity from a local or national sphere to an inter-
national or global orientation ranks among the most vehement changes 
shaping the current economic landscape.

the driving force underlying the emerging globalization has been tech-
nology. While there are many different aspects to the technological revo-
lution, the advent of the microprocessor combined with its application 
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in telecommunications has altered the economic meanings of national 
borders and distance.

the present chapter analyzes the linkages between globalization, entre-
preneurship and the role of regions. it is organized as follows. first, the 
meaning of globalization is dealt with. second, the regional dimension 
of the response to globalization is described where downsizing, knowl-
edge spillovers and agglomeration are the essential phenomena. third, 
it is shown how these developments have led to the emergence of new 
entrepreneurial activities. fourth, more details are given on the effects of 
the information and communication technology (ict) revolution on the 
organization of industry in a globalized economy. finally, we conclude 
that policies promoting both knowledge investments as well as entrepre-
neurship have become prominent for many regions in the most developed 
countries.

tHe meaning of globaliZation

this section deals with what is meant by the death of distance predicted 
by the advent of the microprocessor revolution, and with the geopolitical 
consequences of this revolution. finally, it provides some figures concern-
ing globalization.

The Death of Distance

observing the speed at virtually no cost with which information can be 
transmitted across geographic space via the internet, cell phones, and 
electronic communication superhighways, The Economist proclaimed on 
its title page of an influential issue (30 september 1995) in the mid- 1990s, 
‘the death of distance’. the new communications technologies have trig-
gered a virtual spatial revolution in terms of the geography of production. 
according to The Economist, ‘the death of distance as a determinant of 
the cost of communications will probably be the single most important 
economic force shaping society in the first half of the next century’. What 
the telecommunications revolution has done is to reduce the cost of 
transmitting information across geographic space to virtually zero. at the 
same time, the microprocessor revolution has made it feasible for nearly 
everyone to participate in global communications. there are many statis-
tics about the increase of international trade and transactions. inferences 
about the degree of and increase in globalization based on international 
trade statistics miss an important point – it is the quality and not just the 
quantity of international transactions that have changed. interaction 
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among individuals adds a very different quality to the more traditional 
measures of trade, foreign direct investment (fdi), and capital flows and 
also has very different implications for the development of economic activ-
ities. this additional quality contributed by the transnational interactions 
of individuals, and not just arm’s- length transactions by corporations, 
exposes people to ideas and experiences that were previously inaccessible.

The Political Dimension of Globalization

globalization would not have occurred to the degree that it has if the 
fundamental changes were restricted to the advent of the microprocessor 
and telecommunications. it took a political revolution in large parts of 
the world to reap the full benefits from these technological changes. the 
political counterpart of the technological revolution was the increase in 
democracy and concomitant stability in areas of the world that had previ-
ously been inaccessible. the cold War combined with internal political 
instability rendered potential investments in eastern europe and much of 
the developing world risky and impractical. during the period since the 
second World War, most trade and economic investment were generally 
confined to europe and north america, and later a few of the asian coun-
tries, principally Japan and the asian tigers. trade with countries behind 
the iron curtain was restricted and in some cases prohibited. even trade 
with Japan and other asian countries was highly regulated and restricted. 
similarly, investments in politically unstable countries in south america 
and the middle east resulted in episodes of national takeovers and confis-
cation where foreign investors lost their investments. in other words, the 
energy and focus devoted to maintain geopolitical balance was freed up to 
boost geo- economic growth.

the fall of the berlin Wall in 1989 and subsequent downfall of com-
munism in eastern europe and the former soviet union was a catalyst for 
stability and accessibility to parts of the world that had previously been 
inaccessible. Within just a few years it has become possible not just to 
trade with, but also to invest in these countries, as well as in many others 
such as china, vietnam, india, and indonesia. for example, india became 
accessible as a trading and investment partner after opening its economy 
in the early 1990s. trade and investment with the developed countries 
quickly blossomed, reflecting the rapid change in two dimensions. first, 
india was confronted with sudden changes in trade and investment, not 
to mention a paradigmatic shift in ways of doing business. second, to 
some foreign partners, taking advantage of opportunities in india also 
meant downward pressure on wages, and even plant closings in the home 
country. of a much higher order of magnitude was the effect of china’s 
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new market orientation which has, since the beginning of the current 
century, brought china into the international arena and made it a major 
player in the international division of labor.

With the opening of some of these areas to participation in the world 
economy for the first time in decades, the equilibrium which dominated 
the economic landscape since the second World War came to a sudden 
end. this created the opportunities associated with gaping disequilibria. 
consider the large differentials in labor costs: as long as the berlin 
Wall stood, and countries such as china and vietnam remained closed, 
large discrepancies in wage rates could be maintained without eliciting 
responses in trade and fdi. the low wage rates in china or parts of the 
former soviet union neither invited foreign companies to build plants 
nor resulted in large- scale trade with the West based on access to low 
production costs. investment by foreign companies was either prohibited 
by local governments or considered to be too risky by the companies. 
similarly, trade and other restrictions limited the capabilities of firms 
in those countries from being able to produce and trade with Western 
nations.

the gaping wage differentials existing while the berlin Wall stood and 
much of the communist world was cut off from the West were suddenly 
exposed in the early 1990s. there were not only unprecedented labor cost 
differentials but also massive and willing populations craving to join the 
high levels of consumption that had become the norm in Western europe 
and north america. for example, in the early part of the 1990s, the daily 
earnings of labor were estimated to be $90 in the united states and $80 
in the european union (eu). this was a sharp contrast to shortly after 
the berlin Wall fell and wages were only some $6 in poland and the czech 
Republic. in asia, the wage gap was even greater, where the daily earnings 
were $1.50 in china, $2.50 in india, and $1.25 in sri lanka. the poten-
tial labor force in countries like china, with some 450 million workers, 
and india with some 350 million workers, dwarfs the workforce in north 
america and europe.2

of course, the productivity of labor is vastly greater in the West, which 
compensates to a significant degree for such large wage differentials. 
nevertheless, given the magnitude of these numbers, both trade and 
investment have responded to the opportunities made possible by the 
events of 1989.

Globalization: Some Figures

While the most salient feature of globalization involves interaction 
and interfaces among individuals across national boundaries, the more 
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traditional measures of transnational activity reflect an upward trend of 
global activities. these traditional measures include trade (exports and 
imports), fdi (inward and outward), international capital flows, and 
intercountry labor mobility. the overall trend for all of these measures has 
been strongly positive. the world trade of goods and services increased 
fivefold between 1985 and 2007 and has more than doubled since 1996 
(oecd, 2008 and 2009), while trade in goods experiences even higher 
growth rates. the trade of services increased by more than three times 
over this time period. the increases in investment income, direct invest-
ment, and portfolio investment (unctad, 2007) are also sizable. but 
the increase in all of these measures within just over a decade reflects the 
increasing degree of globalization.

the degree of world trade, measured by exports and imports, has 
increased over time. World exports increase from $1.3 trillion in 1970 to 
nearly $5 trillion in 1999 and to $12 trillion in 2006, in real terms (Wto, 
2007). While some of this increase in the world export rate is attributable 
to an increased participation in international trade by countries that had 
previously been excluded, export rates in the leading industrialized coun-
tries have also increased over the past three decades. for example, us 
exports and imports have increased from 13 percent of gdp in 1985 to 
more than 21 percent by 1996 and to almost 30 percent in 2007 (oecd, 
2007) while the corresponding openness values for the eu are 49, 79, 
and 123 percent, respectively. the increase in world trade is also not 
attributable to the influence of just a few industries or sectors, but rather 
systematic across most parts of the economy. a different manifestation 
of globalization involves (inward) fdi, which has increased for all world 
countries from an average of $0.5 trillion in the last decade of the last 
century to $1.5 trillion in 2006 in real terms. the increase in global fdi 
has also not been solely the result of a greater participation by countries 
previously excluded from the world economy. in the eu (inward) fdi as 
a percentage of gross fixed capital formation increased from an average 
of 12 percent for the last decade of the last century to 18 percent in 2006. 
for the us these percentages stayed the same (7 percent), whereas for the 
uk it nearly doubled from 18 percent to 34 percent. the stock of fdi for 
all world countries as a percentage of gross domestic product increased 
from an average of 8 percent in the last decade of the last century to 25 
percent in 2006 (unctad, 2007). transnational private capital flows 
have also increased in the past two decades. for instance, total net capital 
flows to developing countries increased from an average of us$120 
billion (2006) in the 1995–2000 period to nearly us$200 billion in 2007 
(imf, 2007).
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tHe Regional Response

it is generally believed that the united states has been much quicker to 
absorb the consequences of globalized production than europe, based 
upon the different growth rates of the united states when compared to 
european nations over the last 20 years. indeed, the european countries 
have been relatively slow to move from the managed to the entrepreneurial 
economy (audretsch and thurik, 2001 and 2004). clearly, the european 
response varied across countries. nevertheless, by and large five distinct 
stages can be discerned of the evolution of the european stance towards 
the entrepreneurial economy (audretsch et al., 2002, pp. 4–6). the first 
stage was denial. during the 1980s and early 1990s, european policymak-
ers looked to silicon valley with disbelief. europe was used to facing a 
competitive threat from the large well- known multinational american 
corporations; but not from nameless and unrecognizable start- up firms in 
exotic industries such as software and biotechnology. twenty years ago 
the emerging firms such as apple computer and intel were interesting but 
irrelevant competitors in the automobile, textile, machinery, and chemical 
industries – then the obvious engines of european competitiveness.

the second stage, during the mid- 1990s, was recognition. europe rec-
ognized that the entrepreneurial economy in silicon valley delivered a 
sustainable long- run performance. but it held to its traditional products 
while embracing the theory of comparative advantage and channeling 
resources into traditional moderate technology industries. during this 
phase europe’s most important economy, germany, would provide the 
automobiles, textiles, and machine tools. the entrepreneurial economy of 
silicon valley, Route 128, and the Research triangle would produce the 
software and microprocessors. each continent would specialize according 
to its comparative advantage and then trade with each other.

the third stage, during the second half of the 1990s, was envy. as 
europe’s growth stagnated and unemployment soared, the capacity of 
the american entrepreneurial economy to generate both jobs and higher 
wages became the object of envy. the united states and europe adhered 
to different doctrines: as the entrepreneurial economy diffused across the 
united states, european policymakers, particularly in large countries 
such as germany and france, despaired that european traditions and 
values were simply inconsistent and incompatible with the entrepreneurial 
economy. they should have concluded that the concept of comparative 
advantage had yielded to the different, but better, concept of dynamic 
competitive advantage.

the fourth stage, during the last years of the twentieth century, was 
consensus. european policymakers reached a consensus that – in the 
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terminology of audretsch and thurik (2001 and 2004) – the new entre-
preneurial economy was superior to the old managed economy and that a 
commitment had to be forged to creating a new entrepreneurial economy. 
a broad set of policies were instituted to create a new entrepreneurial 
economy. european policymakers looked across the atlantic and real-
ized that if places such as north carolina, austin, and salt lake city 
could implement targeted policies to create the entrepreneurial economy, 
european cities and regions could as well. after all, europe had a number 
of advantages and traditions, such as a highly educated and skilled labor 
force, world- class research institutions and its variety in cultures, and 
hence innovative approaches to new products and organizations. these 
phenomena would provide a perfect framework for absorbing the high 
levels of uncertainty inherent to the entrepreneurial economy (audretsch 
and thurik, 2001).

the fifth stage is attainment. the entrepreneurial economy is finally 
emerging in europe. consider the green paper on entrepreneurship of 
the european commission (european commission, 2003) which aimed to 
stimulate debate among policymakers, businesses, representative organi-
zations, journalists, and scientific experts on how to shape entrepreneur-
ship policy.3 more recently, the adoption in 2008 of the small business 
act for europe has provided a comprehensive sme policy framework for 
the eu and its member states in which initiatives to foster an entrepre-
neurial economy feature prominently (european commission, 2008). see 
audretsch et al. (2002) for further information on the five stages and some 
country studies on the determinants of entrepreneurship.

Downsizing: An Old Phenomenon

confronted with lower- cost competition in foreign locations, producers in 
the high- cost countries have four options apart from doing nothing and 
losing global market share: (i) reduce wages and other production costs 
sufficiently to compete with the low- cost foreign producers, (ii) substitute 
equipment and technology for labor to increase productivity, (iii) shift 
production out of the high- cost location and into the low- cost location, 
and (iv) formulate a strategy away from using traditional inputs such as 
land, labor, and capital and toward knowledge.

many of the european and american firms that have successfully 
restructured resorted to alternatives (ii) and (iii). substituting capital and 
technology for labor, along with shifting production to lower- cost loca-
tions has resulted in waves of corporate downsizing throughout europe 
and north america well before the more recent restructuring triggered 
by the financial crisis of 2008/09. for example, already between 1979 and 
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1995 more than 43 million jobs were lost in the united states as a result 
of corporate downsizing.4 this includes 25 million blue- collar jobs and 
18 million white- collar jobs. similarly, the 500 largest us manufacturing 
corporations cut nearly five million jobs between 1980 and 1993, or one- 
quarter of their workforce (audretsch, 1995). perhaps most disconcerting, 
the rate of corporate downsizing has apparently increased over time in the 
united states, even as the unemployment rate has fallen. during most of 
the 1980s, about one in 25 workers lost a job. in the 1990s this has risen to 
one in 20 workers.

although at its most intense in the late 1980s and early 1990s, this wave 
of corporate downsizing has continued (burke and cooper, 2000).5 the 
cries of betrayal and lack of social conscience on the part of the large cor-
porations have died in the twenty- first century because the virtues of the 
new entrepreneurial economy become clear, but they were ubiquitous in 
the last century.6 it is a mistake to blame the corporations for this wave of 
downsizing that has triggered massive job losses and rising unemployment 
in so many countries. these corporations are simply trying to survive in 
an economy of global competitors who have access to lower- cost inputs.

much of the policy debate responding to the twin forces of the telecom-
munications revolution and increased globalization has revolved around 
a trade- off between maintaining higher wages but suffering greater unem-
ployment versus higher levels of employment but at the cost of lower wage 
rates. there is, however, an alternative. it does not require sacrificing 
wages to create new jobs, nor does it require fewer jobs to maintain wage 
levels and the social safety net. this alternative involves shifting economic 
activity out of the traditional industries where the high- cost countries of 
europe and north america have lost the comparative advantage, and into 
those industries where the comparative advantage is compatible with both 
high wages and high levels of employment – knowledge- based economic 
activity (audretsch and thurik, 1999). this shift is one of the reasons why 
entrepreneurship starts playing a vital role and the modern economy is 
often described as the ‘entrepreneurial economy’.

The Knowledge Response

globalization has rendered the comparative advantage in traditional 
moderate technology industries incompatible with high wage levels. at the 
same time, the emerging comparative advantage that is compatible with 
high wage levels is based on innovative activity. for example, employ-
ment has increased by 15 percent in silicon valley between 1992 and 1996, 
even though the mean income is 50 percent greater than in the rest of the 
country.7

M2713 - FRITSCH PRINT.indd   18 28/06/2011   15:33



Globalization, entrepreneurship, and the region   19

Graham HD:Users:Graham:Public:GRAHAM'S IMAC JOBS:13066 - EE - FRITSCH (EE1):M2713 - FRITSCH PRINT

thus, the regional response to globalization has been the emergence of 
strategic management policy – not for firms, but for regions. as long as 
corporations were inextricably linked to their regional location by sub-
stantial sunk costs, such as capital investment, the competitiveness of a 
region was identical to the competitiveness of the corporations located in 
that region. a quarter- century ago, while the proclamation, ‘What is good 
for general motors is good for america’ may have been controversial, 
few would have disagreed that ‘What is good for general motors is good 
for detroit.’ and so it was with us steel in pittsburgh and volkswagen in 
Wolfsburg. as long as the corporation thrived, so would the region.

as globalization has not only changed the degree to which the tradi-
tional economic factors of capital and labor are sunk, but also shifted the 
comparative advantage in the high- wage countries of north america and 
europe toward knowledge- based economic activity, corporations have 
been forced to shift production to lower- cost locations. this has led to a 
delinking between the competitiveness of firms and regions. the advent of 
the strategic management of regions has been a response to the realization 
that the strategic management of corporations includes a policy option 
not available to regions – changing the production location.

Knowledge Spillovers

that knowledge spills over is barely disputed. While disputing the impor-
tance of knowledge externalities in explaining the geographic concentra-
tion of economic activity, krugman (1991) and others do not question the 
existence or importance of such knowledge spillovers. in fact, they argue 
that such knowledge externalities are so important and forceful that there 
is no compelling reason for a geographic boundary to limit the spatial 
extent of the spillover. according to this line of thinking, the concern is 
not that knowledge does not spill over but that it should stop spilling over 
just because it hits a geographic border, such as a city limit, state line, or 
national boundary. the claim that geographic location is important to the 
process linking knowledge spillovers to innovative activity in a world of 
e- mail, cell phones, fax machines, and cyberspace may seem surprising and 
even paradoxical. the resolution to the paradox posed by the localization 
of knowledge spillovers in an era where the telecommunications revolu-
tion has drastically reduced the cost of communication lies in a distinction 
between knowledge and information. information, such as the price of 
gold on the new York stock exchange, or the value of the yen in london, 
can be easily codified and has a singular meaning and interpretation. by 
contrast, knowledge is vague, difficult to codify, and often only seren-
dipitously recognized (audretsch et al., 2000). While the marginal cost 
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of transmitting information across geographic space has been rendered 
invariant to distance by the telecommunications revolution, the marginal 
cost of transmitting knowledge, and especially tacit knowledge, rises with 
distance.

von Hippel (1994) demonstrates that high- context, uncertain knowl-
edge, or what he terms a ‘sticky’ knowledge, is best transmitted via face- to- 
face interaction and through frequent and repeated contact. geographic 
proximity matters in transmitting knowledge, because as kenneth arrow 
(1962) pointed out nearly half a century ago, such tacit knowledge is inher-
ently non- rival in nature, and knowledge developed for any particular 
application can easily spill over and have economic value in very different 
applications. as glaeser et al. (1992, p. 1126) have observed, ‘intellectual 
breakthroughs must cross hallways and streets more easily than oceans 
and continents’.

the importance of local proximity for the transmission of knowledge 
spillovers has been observed in many different contexts. it has been 
pointed out that, ‘business is a social activity, and you have to be where 
important work is taking place’.8 see Jacobs (1969), Jaffe (1989), saxenian 
(1990), feldman (1994), venables (1996), and audretsch (1998) for some 
of these contexts.

not only does krugman (1991, p. 53) doubt that knowledge spillo-
vers are not geographically constrained, but he also argues that they are 
impossible to measure because ‘knowledge flows are invisible, they leave 
no paper trail by which they may be measured and tracked’. However, 
an emerging literature (Jaffe et al., 1993) has overcome data constraints 
to measure the extent of knowledge spillovers and link them to the geog-
raphy of innovative activity see also audretsch and feldman (1996), 
audretsch (1998), breschi and lissoni (2001), bottazi and perri (2003), 
and audretsch and lehmann (2005).

empirical evidence suggests that location and proximity clearly matter 
in exploiting knowledge spillovers. not only have Jaffe et al. (1993) found 
that patent citations tend to occur more frequently within the 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 
geographically tends to be greater in industries where economic knowledge 
plays a more important role.9 prevenzer (1997) and Zucker et al. (1998) 
show that in biotechnology, which is an industry based almost exclusively 
on knowledge, the firms tend to cluster together in just a handful of loca-
tions. this finding is supported by audretsch and stephan (1996), who 
examine the geographic relationships of scientists working with biotech-
nology firms. the importance of geographic proximity is clearly shaped by 
the role played by the scientist. the scientist is more likely to be located in 
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the same region as the firm when the relationship involves the transfer of 
knowledge rather than of information. However, when the scientist is pro-
viding a service to the company that does not involve knowledge transfer, 
local proximity becomes much less important.

there is reason to believe that knowledge spillovers are not homoge-
neous across firms. in the face of a wave of studies identifying vigorous 
innovative activity emanating from small firms in certain industries, the 
question is: how are these small, and frequently new, firms able to gener-
ate innovative output while undertaking generally negligible amounts of 
investment into knowledge- generating inputs, such as research and devel-
opment (R&d)? the answer appears to be through exploiting knowledge 
created by expenditures on research in universities and on R&d in large 
corporations. the findings of acs et al. (1994) suggest that the innovative 
output of all firms rises along with an increase in the amount of R&d 
inputs, both in private corporations as well as in university laboratories. 
However, R&d expenditures made by private companies play a par-
ticularly important role in providing knowledge inputs to the innovative 
activity of large firms, while expenditures on research made by universities 
serve as an especially key input for generating innovative activity in small 
enterprises. apparently, large firms are more adept at exploiting knowl-
edge created in their own laboratories, while their smaller counterparts 
have a comparative advantage at exploiting spillovers from university 
laboratories.

Spillovers, Agglomeration, and the Role of Regions

once a city, region, or state develops a viable cluster of production and 
innovative activity why should it ever lose the first- mover advantage? 
one answer, provided by audretsch and feldman (1996) is that the rela-
tive importance of local proximity and therefore agglomeration effects is 
shaped by the stage of the industry life cycle. a growing literature sug-
gests that who innovates and how much innovative activity is undertaken 
is closely linked to the phase of the industry life cycle (klepper, 1996). 
audretsch and feldman (1996) argue that an additional key aspect to the 
evolution of innovative activity over the industry life cycle is where that 
innovative activity takes place. the theory of knowledge spillovers, derived 
from the knowledge production function, suggests that the propensity for 
innovative activity to cluster spatially will be the greatest in industries 
where tacit knowledge plays an important role. as argued above, it is tacit 
knowledge, as opposed to information that can only be transmitted infor-
mally, and typically demands direct, trustful and repeated contact. the 
role of tacit knowledge in generating innovative activity is presumably the 
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greatest during the early stages of the industry life cycle, before product 
standards have been established and a dominant design has emerged. 
audretsch and feldman classify 210 industries into four different stages of 
the life cycle. the results provided considerable evidence suggesting that 
the propensity for innovative activity to spatially cluster is shaped by the 
stage of the industry life cycle. on the one hand, new economic knowledge 
embodied in skilled workers tends to raise the propensity for innovative 
activity to spatially cluster throughout all phases of the industry life cycle. 
on the other hand, certain other sources of new economic knowledge, 
such as university research, tend to elevate the propensity for innovative 
activity to cluster during the introduction stage of the life cycle, but not 
during the growth stage, and then again during the stage of decline.

perhaps most striking is the finding that greater geographic concen-
tration of production actually leads to more, and not less, dispersion 
of innovative activity. apparently, innovative activity is promoted by 
knowledge spillovers that occur within a distinct geographic region, par-
ticularly in the early stages of the industry life cycle, but as the industry 
evolves toward maturity and decline, innovation may be dispersed by 
additional increases in concentration of production that have been built 
up within that same region. the evidence suggests that what may serve as 
an agglomerating influence in triggering innovative activity to spatially 
cluster during the introduction and growth stages of the industry life 
cycle, may later result in a congestion effect, leading to greater dispersion 
in innovative activity. While the literature on economic geography has 
traditionally focused on factors such as rents, commuting time, and pollu-
tion as constituting congestion and dissipating agglomeration economies 
(Henderson, 1986), this type of congestion refers to lock- in with respect 
to new ideas. While there may have been agglomeration economies in 
automobiles in detroit in the 1970s and computers in the northeast 
corridor in the 1980s, a type of intellectual lock- in made it difficult for 
detroit to shift out of large- car production and for ibm and dec to 
shift out of mainframe computers and into mini- computers. perhaps it 
was this type of intellectual congestion that led to the emergence of the 
personal computer in california, about as far away from the geographic 
agglomeration of the mainframe computer as is feasible on the mainland 
of the united states. even when ibm developed its own personal compu-
ter, the company located its fledgling pc facility in boca Raton, florida, 
way outside of the mainframe agglomeration, in the northeast corridor. 
thus, there is at least some evidence suggesting that spatial agglomera-
tions, just as other organizational units of economic activity are vulnera-
ble to technological lock- in, with the result being in certain circumstances 
that new ideas need new space.
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tHe knoWledge pRoduction function and 
tHe emeRgence of entRepReneuRsHip

that smes would emerge as becoming more important seems to be con-
trary to many of the conventional theories of innovation. the starting 
point for most theories of innovation is the firm. in such theories the firms 
are exogenous and their performance in generating technological change 
is endogenous (arrow, 1962). for example, in the most prevalent model 
found in the literature of technological change, the model of the knowl-
edge production function, formalized by Zvi griliches (1979), firms exist 
exogenously and then engage in the pursuit of new economic knowledge 
as an input into the process of generating innovative activity. the most 
decisive input in the knowledge production function is new economic 
knowledge. knowledge as an input in a production function is inherently 
different from the more traditional inputs of labor, capital, and land. 
While the economic value of the traditional inputs is relatively certain, 
knowledge is intrinsically uncertain and its potential value is asymmetric 
across economic agents.10 the most important, although not the only 
source of new knowledge is considered to be R&d. other key factors gen-
erating new economic knowledge include a high degree of human capital, 
a skilled labor force, and a high presence of scientists and engineers.

there is considerable empirical evidence supporting the model of the 
knowledge production function. this empirical link between knowledge 
inputs and innovative output apparently becomes stronger as the unit of 
observation becomes increasingly aggregated. for example, at the unit 
of observation of countries, the relationship between R&d and patents 
is very strong. the most innovative countries, such as the united states, 
Japan, and germany, also tend to undertake high investments in R&d. 
by contrast, little patent activity is associated with developing countries, 
which have very low R&d expenditures. similarly, the link between 
R&d and innovative output, measured in terms of either patents or new 
product innovations is also very strong when the unit of observation is the 
industry. the most innovative industries, such as computers, instruments, 
and pharmaceuticals also tend to be the most R&d intensive. audretsch 
(1995) finds a simple correlation coefficient of 0.74 between R&d inputs 
and innovative output at the level of four- digit standard industrial clas-
sification (sic) industries. However, when the knowledge production 
function is tested for the unit of observation of the firm, the link between 
knowledge inputs and innovative output becomes weakly positive in some 
studies and even non- existent or negative in others. the model of the 
knowledge production function becomes particularly weak when small 
firms are included in the sample. this is not surprising, since formal R&d 
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is concentrated among the largest corporations, but a series of studies (acs 
and audretsch, 1988) have clearly documented that small firms account 
for a disproportional share of new product innovations given their low 
R&d expenditures.

the breakdown of the knowledge production function at the level of the 
firm raises the question, where do innovative firms with little or no R&d 
get the knowledge inputs? this question becomes particularly relevant 
for firms that, because small and new, undertake small absolute amounts 
of R&d themselves, yet contribute considerable innovative activity in 
newly emerging industries such as biotechnology and computer software 
(audretsch, 1995). one answer that has emerged in the economics litera-
ture is from other, third- party firms or research institutions, such as uni-
versities: economic knowledge may spill over from the firm conducting the 
R&d or the research laboratory of a university.

The Emergence of Entrepreneurship

Why should knowledge spill over from the source of origin? at least two 
major channels or mechanisms for knowledge spillovers have been identi-
fied in the literature. both of these spillover mechanisms revolve around 
the issue of appropriability of new knowledge. first, cohen and levinthal 
(1989) suggest that existing firms develop the capacity to adapt new 
technology and ideas developed in other firms and are therefore able to 
appropriate some of the returns accruing to investments in new knowledge 
made externally.

second, audretsch (1995) proposes shifting the unit of observation 
away from exogenously assumed firms to individuals, such as scientists, 
engineers, or other knowledge workers – agents with endowments of 
new economic knowledge. When the lens is shifted away from the firm 
to the individual as the relevant unit of observation, the appropriability 
issue remains, but the question becomes: how can economic agents with 
a given endowment of new knowledge best appropriate the returns from 
that knowledge? if the scientist or engineer can pursue the new idea within 
the organizational structure of the firm developing the knowledge and 
appropriate roughly the expected value of that knowledge, he (or she) has 
no reason to leave the firm. on the other hand, if he places a greater value 
on his ideas than do the decision- making bureaucracy of the incumbent 
firm, he may choose to start a new firm to appropriate the value of his 
knowledge. in the metaphor provided by albert o. Hirschman (1970), if 
voice proves to be ineffective within incumbent organizations, and loyalty 
is sufficiently weak, a knowledge worker may resort to exit the firm or uni-
versity where the knowledge was created in order to form a new company. 
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in this spillover channel the knowledge production function is actually 
reversed. the knowledge is exogenous and embodied in a worker. the firm 
is created endogenously in the worker’s effort to appropriate the value of 
his/her knowledge through innovative activity.

What emerges from the new evolutionary theories and empirical evi-
dence on innovation as a competitive strategy deployed by smes is that 
markets are in motion, with many new firms entering the industry and 
many existing firms exiting. but is this motion horizontal, in that the bulk 
of firms exiting comprise firms that had entered relatively recently, or ver-
tical, in that a significant share of the exiting firms had been established 
incumbents that were displaced by younger firms? in trying to shed some 
light on this question, audretsch (1995) proposes two different models of 
the evolutionary process of industries over time. some industries can be 
best characterized by the model of the conical revolving door, where new 
businesses are started, but there is also a high propensity to subsequently 
exit from the market. other industries may be better characterized by the 
metaphor of the forest, where incumbent establishments are displaced 
by new entrants. Which view is more applicable apparently depends on 
three major factors – the technological conditions, scale economies, and 
demand (ibid., p. 171).

When smes deploy a strategy of innovation, they typically start at a 
very small scale of output. they are motivated by the desire to appropri-
ate the expected value of new economic knowledge. but, depending upon 
the extent of scale economies in the industry, the firm may not be able to 
remain viable indefinitely at its start- up size. Rather, if scale economies 
are anything other than negligible, the new firm is likely to have to grow 
to survive. the temporary survival of new firms is presumably supported 
through the deployment of a strategy of compensating factor differentials 
that enable the firm to discover whether or not it has a viable product 
(audretsch et al., 2001).

the empirical evidence has found that the post- entry growth of firms 
that survive tends to be spurred by the extent to which there is a gap 
between the minimum efficient scale (mes) level of output and the size 
of the firm. However, the likelihood of any particular new firm surviv-
ing tends to decrease as this gap increases. such new smes deploying a 
strategy of innovation to attain competitiveness are apparently engaged 
in the selection process. only those smes offering a viable product that 
can be produced efficiently will grow and ultimately approach or attain 
the mes level of output. the remainder will stagnate, and depending 
upon the severity of the other selection mechanism – the extent of scale 
economies – may ultimately be forced to exit out of the industry. thus, in 
highly innovative industries, there is a continuing process of entry of new 
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smes into industries and not necessarily the permanence of individual 
smes over the long run. although the skewed size distribution of firms 
persists with remarkable stability over long periods of time, a constant set 
of smes does not appear to be responsible for this skewed distribution. 
Rather, by serving as agents of change, smes provide an essential source 
of new ideas and experimentation that otherwise would remain untapped 
in the economy.

entRepReneuRsHip in tHe globaliZed 
economY

above we explained how globalization has ushered in an increased role 
for the entrepreneurial organization as well as an increased importance 
of geographic location. the emergence of entrepreneurship is due to the 
shift towards knowledge- intensive industries where smes play an increas-
ing role in the modern knowledge production function as a conduit of 
knowledge spillovers and the evolution of industries as learning mecha-
nism serving as agents of change. this suggests that through the process 
of taking knowledge created in an incumbent organization that might 
otherwise have remained unused and dormant, and using that knowl-
edge to launch a new enterprise, entrepreneurship serves as an important 
mechanism for the spillover of knowledge.11

in addition, changes in technology may have shifted the competitive 
advantage away from larger- scale organizations to smaller- scale organi-
zations. in particular, the advent of the ict revolution directly favored 
smes and entrepreneurship (nooteboom, 1999 and 2000).

any economic regime switch based upon a radical new technology 
is accompanied by the arrival of numerous small firms. there are two 
reasons. first, since a new technology creates new markets by definition, 
it destroys incumbent market positions and the entry barriers typical for 
the older technology and its market. Hence, entry is made easy. second, 
in the early stages of new markets, price elasticity is low because of the 
novelty of the product. the small firm of the typical entrant has no disad-
vantage because there is no competitive pressure to fight the battle of scale 
economies.

ICT and the Competitive Advantage of Small Firms

the specific nature of ict- driven regime switch leads to two more reasons 
why the competitive advantages of large firms decreases. first, ict 
tools and the practically free access to the internet created a worldwide 
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platform for relations between firms irrespective of their size. small firms 
in particular need these relationships to compensate for their narrow set 
of competencies. the second has to do with the scale effects in transac-
tion costs (nooteboom, 1993) when firms engage in deals, try to do so, 
or want to monitor them. transaction costs are higher for small firms 
when compared to large firms. this has to do with the fixed costs involved 
with setting up information systems for search, evaluation, control and 
enforcement. these fixed costs consist of necessary hardware, software 
and mastering their use. the arrival of the ict tools which are generally 
cheap, small and easy to use together with the practically free access to 
the internet has significantly reduced the fixed cost part in the transaction 
costs of any deal.

in the newer knowledge- intensive economy there is more need for the 
exploration side of doing business as well as the skills and knowledge 
side. a well- known conflict in the strategic renewal of firms is whether 
to engage in product or process innovation. this difficult choice between 
the exploration and the exploitation emphasis is made easier because, as 
we explained above, Western firms hardly have a competitive advantage 
when it comes to exploiting scale economies by fine tuning the produc-
tion process. this fine tuning is a process of extreme focus, eliminating 
every redundant part in the production process using division of labor 
and mechanized tasks and the smooth interplay of the labor and machines 
involved. once an optimum given a certain product is reached, little pre-
vents the forces of the globalized world from moving this optimum to 
wherever labor costs are lowest. exploration is an entirely different activ-
ity requiring openness, flexibility and experimentation instead of focus 
and elimination. it thrives in environments where variety and coopera-
tion can be made useful to break the knowledge filter. these are typically 
‘industrial district’- like and ‘open source’- oriented environments with 
many small firms and much turbulence.

another aspect is the removal of one of the major scale effects in the 
exploitation stage of the product life cycle: easy to use and cheap ict 
tools in part destroy the fruits of large scale. scale effects in distribution 
are threatened by the above- mentioned drop in the fixed part of the trans-
action costs. lastly, there is the reputation effect which indeed protects 
many Western businesses, for instance in the fashion or lifestyle indus-
tries. another cause of the decreased importance of the exploitation stage 
of the product life cycle is the increased wealth of the global consumer, 
who can afford to behave whimsically and individualistically so that the 
exploitation period of any given product decreases when compared to the 
exploration stage. finally, the discrimination between the exploitation 
and exploration sides of doing business decreases. this is the world of 
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prototypes, beta versions, simulations, and so on. this merger between 
the exploitation and exploration stages is necessary because of demand 
pressures but also made possible by the introduction of numerical control-
led machines, that is, robots (acs et al., 1991). computer- aided design 
facilitates vertical cooperation and the speed with which products can be 
brought to the market.

the fine tuning of the production process involves skills and knowl-
edge as well as physical capital. in the knowledge- intensive economy 
the emphasis is on skills and knowledge rather than on physical capital 
since globalization together with the whimsical and individualistic con-
sumer makes investments in inflexible physical capital less desirable. 
Rejuvenation of labor by training or replacement and improvement of 
knowledge by joining loose networks of businesses or cooperation with 
research institutes is easier than rebuilding factories and plants. by and 
large, the shape of factories in the service industry differs from that in 
manufacturing where investments in physical capital are closely connected 
to a specific product. in the services, physical capital takes the shape of 
buildings and offices which can be used for different and changing portfo-
lios of skills and knowledge. this is one of the reasons why Western coun-
tries have not lost their competitive advantage in the service industries. 
the higher orientation towards skills and knowledge creates more room 
for smes in many industries.

The Declining Role of ‘Leakage’

traditionally, ‘leakage’ is the most important impediment for businesses 
to cooperate. leakage is the unwanted spillover of knowledge or compe-
tencies which is detrimental to the specific capabilities of a firm. a firm’s 
competitive position can be negatively effected by leakage if the knowledge 
or competencies spill over beyond the boundaries of a specific cooperative 
effort and its partners towards potential competitors. of course, a solution 
is the contracting and maintenance of exclusivity. this again has several 
disadvantages. first, many modern forms of cooperation have ill- defined 
goals and means by definition, since they aim for novelty. second, the 
transaction costs involved in setting up, monitoring, and enforcing exclu-
sivity contracts can be high because of their complexity and uncertainty. 
lastly, exclusivity contracts limit the spontaneity of the process of learn-
ing which is essential in the process of joint learning. ‘leakage’ is less of 
a problem in the globalized economy with its fast- changing consumer 
tastes and its fast- changing technological opportunities. first, these fast 
changes limit the time for competitors to absorb the potential fruits of 
a third- party cooperative effort. by the time it understands, imitates, 
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implements, and commercializes the original cooperative efforts already 
work on further developments and improvements. second, as described 
above, more and more competitive advantage is the potential to combine 
processes of exploitation and exploration. this combination is a way of 
rejuvenation which is deeply engrained in a firm’s organizational culture 
and cannot be easily imitated. in short, an essential part of the competitive 
advantage of modern firms is their ability to bring about change in prod-
ucts and technology and less to understand the virtues of existing products 
and technologies. protection of what already exists as well as ‘leakage’ of 
its deeper characteristics has become less important. this protection was 
more difficult for smes.

so, there are many avenues by which the ict revolution stimulated the 
competitive advantages of smes and generated new emphasis on the role 
of entrepreneurship. these avenues go beyond the effects of globalization 
which urged modern economies to shift towards knowledge- intensive 
activities. the increased emphasis on smes and entrepreneurship leads to 
a shift in policy focus towards their individual promotion as well as their 
collective support on the ‘industrial district’ level.

conclusions

globalization is shifting the comparative advantage in the oecd coun-
tries away from being based on traditional inputs of production, such 
as land, labor, and capital, toward knowledge. this chapter has focused 
on two important implications, both of which emanate from the shift in 
comparative advantage revolving around knowledge- based economic 
activity. the first implication involves the organizational context for the 
commercialization of that knowledge and the second implication involves 
the spatial or geographic context.

as what has been commonly characterized as the ‘swedish paradox’ 
and the ‘european paradox’ suggests, investments in knowledge alone 
may not suffice to generate innovative activity and ultimately economic 
growth and employment. Rather, there are both theoretical and empiri-
cal reasons for challenging the assumption that investments in knowledge 
automatically lead to innovation and economic growth. the existence 
of the knowledge filter impedes the automatic spillover of knowledge. 
entrepreneurial activity, in the organizational context of a new firm, can 
play a key role in generating economic growth by providing a conduit for 
the spillover of knowledge from the organization where it is created to a 
new organization where it is actually commercialized and transformed 
into innovative activity. thus, entrepreneurship emerges as an important 
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organizational form when the comparative advantage is based on knowl-
edge, because it provides the link between the creation of that knowledge 
and its transformation into innovative activity.

a large literature has provided compelling evidence that knowledge 
spillovers tend to be localized within close geographic proximity to the 
source of that knowledge. in other words: entrepreneurial activity accord-
ingly tends to spatially cluster within close geographic proximity to the 
knowledge source. this suggests that one of the apparent paradoxes of 
globalization is the (re- )emergence of regions as a source of knowledge 
and entrepreneurial activity that is localized and requires a presence in 
that region both to access the knowledge as well as to commercialize 
it. thus, policies that promote both knowledge investments as well as 
entrepreneurship have become prominent for many regions in the most 
developed countries. While much of the recent attention has been devoted 
to the financial and economic crises, there is little reason to think that, 
as long as the trends towards globalized economic activity increases, the 
importance played by entrepreneurship within a regional context will 
diminish.

notes

 1. the preparation of this document benefited from visits of isabel grilo to ids in 
bloomington and the max planck institute in Jena. it has been written in cooperation 
with the research program scales, carried out by eim and financed by the dutch 
ministry of economic affairs. Haibo Zhou provided research assistance.

 2. the data are adopted from Jensen (1993).
 3. it analyses a range of policy options and asks, within the proposed context for entre-

preneurship policy, a number of questions suggesting different options on how to reach 
progress.

 4. ‘the downsizing of america’, New York Times, 3 march 1996, p. 1.
 5. the disadvantages of downsizing have also been documented. see dougherty and 

bowman (1995).
 6. as the german newspaper, Die Zeit (2 february, 1996, p.1) pointed out in a front page 

article, ‘When profits lead to Ruin – more profits and more unemployment: Where is 
the social Responsibility of the firms?’, the german public has responded to the recent 
waves of corporate downsizing with accusations that corporate germany is no longer 
fulfilling its share of the social contract.

 7. ‘the valley of money’s delights’, The Economist, 29 march 1997, special section, p. 1.
 8. ‘the best cities for knowledge Workers’, Fortune, 15 november 1993, p. 44.
 9. economic knowledge is here proxied by R&d activity.
10. arrow (1962) pointed out that this is one of the reasons for inherent market failure. see 

also audretsch et al. (2000).
11. the partly endogenous character of entrepreneurial activity is best shown in acs et al. 

(2009) where the knowledge spillover theory of entrepreneurship is presented.
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