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Abstract: This paper provides an overview of relevant topics in contemporary research con-
cerned with global, national, regional and local knowledge and innovation dynamics. In par-
ticular, we highlight how the global scene is changing in the contemporary world economy
that we characterize as a knowledge economy. We show how knowledge and knowledge dy-
namics is driving innovation in the large urban agglomerations in the old and in new industri-
alized countries with their concentrations of abilities and resources and their superior intra-
regional and international geographical proximities. In relation to the large urban agglomera-
tions we stress the role of (i) density and proximity externalities, (ii) the physical and cultural
resource base of large cities, and (iii) the interactive dynamics related to learning and creativi-

ty.
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1. INTRODUCTION

The contemporary world economy — here referred to as a knowledge economy — is character-
ized by the ascendance of knowledge as a major factor of production and renewal. This evo-
lution is accompanied by an increased mobility and liquidity of capital and associated regula-
tory and liberalization reforms of large dynamic international economic sectors such as fi-
nance, advanced business services and information industries. Recent technical advances and
institutional innovations in transport and communications are not only reducing time distances
and eroding the barrier of borders, but are also at the heart of the evolution of the world econ-
omy into a knowledge-rich global production system. We can observe the emergence of a new
international division of labour, which takes shape through the formation of a global system
of metropolitan and large urban regions, where each urban agglomeration offers expertise in
various functions and activities and plays specific roles in the globalization process (Sassen,
2006). These cities are increasingly becoming dominating as (i) centres of political power,
international trade, and the banking and financial system, (ii) centres that specialize in the
creation, appropriation and dissemination of knowledge and innovations, (iii) centres where
information is concentrated and transmitted through the media sector, and (iv) centres of cre-
ativity where the arts, culture and leisure activities are developed and consumed. They are
today the main strategic hubs in the world economy as drivers of creativity, innovation and
entrepreneurial activities, and, as a result, are the dominant engines of economic growth.

The global knowledge economy that has emerged in recent decades is not only characterized
by rapidly increasing investments in education, and in particular higher education, software
and R&D; it is also characterized by other underlying fundamental structural changes (cf.
Cooke et al., 2007):

1. Knowledge as an input in all kinds of production processes has become more im-
portant in terms of both quantity and quality.

2. Knowledge has become more important as a product, which is illustrated by the
growth of knowledge-intensive business services and software and high technol-
ogy industries.

3. Knowledge in the form of codified knowledge has become relatively more im-
portant than tacit knowledge, which is illustrated by the rapid expansion of sci-
ence-based industries, such as biotechnology.*

4. Knowledge in the form of codified knowledge has become much more accessible
due to the technological developments in and increased use of ICT.?

Today there is a widely spread acceptance that the displacement of old products and technol-
ogies by new ones in endogenously generated processes known as ‘creative destruction’
(Schumpeter, 1942) serves as the basic engine for economic growth and structural change.
Innovation is the application in the market place of novel and improved products and pro-
cesses. Innovation activities, which generate and diffuse new knowledge, have become major
research topics in the contemporary knowledge-based economy. Innovation, which most often
is the result of combinations of heterogeneous existing knowledge (Pavitt, 2005) achieved
through continued interaction between firms and other organizations (Nelson, 1993) as well as
between different individuals and departments within firms and organizations (Grant, 1996).
This implies geographical and cultural proximity tends to play a critical role for achieving

! We think it is important to stress that this statement does not imply that tacit knowledge has become unim-
portant.
2 This implies that the spatial diffusion speed of new codified knowledge has increased in recent decades.
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integration of diverse knowledge elements in innovation processes. The connection, interac-
tion and cooperation between a variety of heterogeneous economic actors and sources of codi-
fied and tacit knowledge trigger creativity and, thus, allow for the development of new ideas,
knowledge and technologies that could not have emerged in isolation. Several theoretical and
empirical works claim that innovation depends on investments in knowledge as well as inter-
active learning and the circulation of ideas (Coe and Helpman, 1995; Rallet and Torre, 1999).

A significant characteristic of the current global structural transformation towards knowledge
economies and knowledge societies is the changing nature of innovation processes. However,
innovations are still very unevenly distributed between countries and regions, and tend to be
clustered in certain locations (Feldman, 1994). Geographical space and the characteristics of
locations play a decisive role in the myriad of underlying processes that enable and support
the generation, diffusion, spillover, exploitation and application of new knowledge. Of course,
the innovative capacity of locations depends on the characteristics of the local economic mi-
lieus, which over time are reshaped by general evolutionary processes (Frenken and Boschma,
2007). However, the innovative capacity of locations depends also on the external knowledge
inputs through innovation network links to other locations (Bunnell and Coe, 2001), since
innovation processes are increasingly dependent upon the conjunction of internal and external
knowledge, which requires cooperation with a variety of economic agents often located in
different places.

More than ever, innovation is about solving complex problems in multi-dimensional interac-
tive and non-linear processes (Kline and Rosenberg, 1986; Malerba, 2005) under conditions
of uncertainty, which makes it necessary to integrate highly specialized and globally distrib-
uted knowledge bases (Strambach and Klement, 2012) with a unique local knowledge base.
Thus, innovating firms need to acquire knowledge from a variety of sources and economic
actors at different spatial scales and to combine it with unique internal knowledge and com-
petencies, which implies that they must build up, maintain and use different types of links for
interaction and knowledge transfer. While addressing different facets of knowledge, innova-
tion and space, this paper provides an overview of relevant topics in contemporary research
concerned with global, national, regional and local knowledge and innovation dynamics.

2. THE CHANGING GLOBAL SCENE

Global markets with extensive outsourcing and ‘just-in-time’ deliveries are requiring strict
timetables for on-time shipments of semi-manufactured products, components, spare parts and
final goods between production, assembly and distribution centres scattered over the globe.
As the ‘half-life” of many new products in this knowledge economy becomes shorter and
shorter, and the spatial distribution of supply and demand points adjusts rapidly in the system,
what is transported, how it is transported, and to where and from where, are all changing. The
emerging global knowledge economy is thus a distributed system with a vast array of geo-
graphically dispersed economic operations. People, knowledge, capital, goods and services
are increasingly mobile and constitute, in the interactive milieu of the global economy, a large
number of networks embracing scientific knowledge, technology, production, service, fi-
nance, culture and so on. Communications technologies have opened the door to systems of
global commerce and network interdependencies but faster and more reliable transportation
systems are needed to support them. Investments in transportation, therefore, not only allow
existing patterns of business interactions to be carried out more efficiently but also support the
evolution of new and radically different patterns of commerce at the global scale.



The most critical nodes and links in the knowledge society are of course the knowledge net-
works through which transfer, diffusion and spillovers of knowledge take place. They are spa-
tial networks — that is, they connect spatially diffused economic agents and localities — and
consist of a set of knowledge nodes and a set of different knowledge links connecting them by
means of transportation and communication and personal links. At a coarse spatial resolution,
functional economic regions consisting of settlements such as towns, cities and metropolitan
regions represent the knowledge nodes. These knowledge nodes are characterized by their
endowments of knowledge production capacities and related activities, including knowledge
infrastructures such as universities, meeting and interaction facilities, stocks of knowledge
and human capital, local knowledge networks, and so on. Such knowledge nodes are often
called clusters, which are geographic concentrations of firms and associated organizations that
are highly networked and interdependent with each other both internally and externally. While
clusters are not defined in terms of a specific geography, they are often coincident with more
general urban concentrations — that is, cities and metropolitan areas.

At a finer geographical spatial scale, we have knowledge links within and between firms, re-
search institutes and universities, and between individuals. The spatial perspective highlights
the importance of spatial frictions as a factor limiting knowledge transfers and spillovers, and
make it clear that excludability of knowledge is not only a result of patents, business secrets
and so on, but also a consequence of limited physical accessibility and the time and money
costs involved in spatial interaction (Karlsson and Nystrom, 2011). In this picture of the glob-
al knowledge economy, we can identify a particular role played by intra-organization net-
works of multinational corporations (Almeida and Phene, 2012). In the context of the de-
scribed economic transformation, transportation and communications technologies and infra-
structures interact in complex ways. A superficial view holds that communications mostly
substitute for transportation, as when a conference call, a video conference or exchange of
documents via the Internet takes the place of a face-to-face meeting. However, the relation-
ship is most often complementary. Preliminary interactions via electronic media eventually
lead to an international shipment or passenger trip that would not have occurred otherwise.
Furthermore, transportation and communication cannot be viewed as distinct processes. They
are increasingly melded together, as in the cases of advanced logistical systems or intelligent
transportation systems.

The transport and communication systems of today have evolved gradually alongside the de-
velopment of trade and commerce, and the transformation of local, national and international
markets. In today’s globalized world, firms, cities and regions can only be competitive if the
accessibility to the domestic and the international market is high enough. There exist major
differences between locations as regards nodes of communication, services provided by the
transport system and networking possibilities. This is problematic, since the transportation
and communication systems serve as a medium for conveying information and knowledge,
and for developing and introducing innovations. These systems foster economic progress and
welfare, while being vehicles that facilitate relations and interactions between economic
agents.

3. KNOWLEDGE AND KNOWLEDGE DYNAMICS

Knowledge exhibits very specific properties that are not shared by most other goods. Codified
scientific and technological knowledge, such as published research results, patent applica-



tions, etc., have a public good character, since they are neither non-rival nor non-excludable.
Thus, knowledge is available for whoever searches for it (Arrow, 1962) and can be utilized by
many different users without any reduction of its utility as an input in future research. It is
certain that knowledge accessibility varies among different locations. Furthermore, the trans-
fer of knowledge within and in particular between locations is associated with costs and time
delays also in a world where the use of ICT is widely diffused. Interaction processes among
individuals within firms and other organizations, such as universities, are central to the gener-
ation and use of knowledge and its transformation into innovations with economic value add-
ed. Treating knowledge as the key resource for innovation shifts the focus from the innovation
itself to the process of knowledge generation, transformation and diffusion — that is, to
knowledge dynamics (Crevoisier and Jeannerat, 2009), which emerge through the interactions
of individuals within firms and other organizations and within networks of firms and other
organizations. Location and space are the two main dimensions that shape the knowledge mi-
cro-dynamics behind innovations. Locations are not equal and their economic milieu are
shaped by evolutionary economic processes (Feldman and Kogler, 2010) that involve cumu-
lative processes (Myrdal, 1957) with concentration of economic activities in space generating
location-specific advantages, not the least of these being knowledge-driven micro-dynamics.

The emergence of urbanization economies in larger urban agglomerations spurs diversity and
variety, which foster cross-fertilization of knowledge and technologies. There are, in particu-
lar, three factors that influence local knowledge dynamics in a generic way: (i) the specific
knowledge base of economic agents; (ii) the competencies and capabilities of the economic
agents (Dosi et al., 2008); and (iii) the context of the local economic milieu. The cumulative
aspects of knowledge implies that the generation of new knowledge builds upon currently
existing knowledge (Antonelli, 2005), which suggests that local knowledge dynamics are
path-dependent.

Thus, what an economic agent and a location have done and experienced in previous time
tends to govern the type of new knowledge developed and the direction of innovation pro-
cesses as well as the ability to absorb new knowledge developed elsewhere (Patel and Pavitt,
1997). Organizational routines and organizational capabilities, which are the result of local-
ized learning processes, are essential factors that govern, coordinate and integrate knowledge
exploitation and knowledge exploration (Teece, 2010) within the framework provided by ex-
isting local institutions and social capital. However, cumulative knowledge dynamics are
complemented by a combinatorial knowledge dynamics focused on the use of spatially sepa-
rated knowledge bases (which are accessed by means of outsourcing) and offshoring of
knowledge-intensive business service activities and R&D activities within global knowledge
networks (Miozzo and Grimshaw, 2005; Guinet and De Backer, 2008). This implies that the
spatial boundaries of knowledge used and generated in the innovation processes of economic
agents can differ significantly according to the time distance to face-to-face contacts,
knowledge and markets that are conducive to innovation (Andersson and Karlsson, 2005;
McCann, 2007). Thus, different firms and different types of innovation activities require dif-
ferent types and levels of face-to-face interaction and will therefore chose to locate in differ-
ent types of locations in relation to major metropolitan regions (Doloreaux and Shearmur,
2012), as firm-level innovation is impacted by a variety of slowly changing local cultural,
institutional and economic factors (Moulaert and Sekia, 2003). Face-to-face interaction may
promote innovation by increasing the possibilities of formal knowledge transfers and informal
knowledge spillovers between firms and individuals (McCann and Simonen, 2007; Krugman,
1991). It achieves that by increasing (i) the mutual transparency of competitor behaviour and
thereby competitor responses, (ii) the levels of co-operation between firms and individuals as



well as the level of competition between firms, and (iii) the inter-firm mobility of labour,
where the latter represents both a clear mechanism for knowledge spillover and capacity-
building based on a recruitment strategy.

3.1 Knowledge, Innovation and Agglomeration

It is well established that innovation exhibits strong geographical clustering in locations
where specialized inputs, services and resources for innovation processes are located (Asheim
and Gertler, 2005). The importance of local input factors and of local inter-firm dynamics for
a firm’s ability to innovate and to gain competitive advantage is well documented in the liter-
ature on innovation and regional development (Wolfe, 2009). Thus, location and spatial con-
centration of firms that stimulate flows of knowledge between firms and between universities
and firms and interactive learning are critical aspects of firms’ efforts to generate new
knowledge and innovations, not least because knowledge continues to be tied to certain loca-
tions (Liu et al., 2013). Multinational firms take advantage of this by locating in those con-
centrations (clusters) in the world that have accumulated specific competencies and
knowledge that is difficult to acquire elsewhere (Lewin et al., 2009), which gives opportuni-
ties to fully exploit the interaction between intra-and inter-firm knowledge networks (Coe et
al., 2008).

The initial foundations for understanding the microeconomic dynamics behind the agglomer-
ation of innovation activities was laid by Marshall (1920). However, the analysis of the inno-
vation—space relationship was renewed in the early 1990s with the launching of the so-called
‘new economic geography’. A basic element of this relationship concerns the geographical
reach of knowledge ‘spillovers’. Krugman (1991), focusing on pecuniary externalities, disre-
gards geographical knowledge externalities. However, at the same time, the role of innovation
and processes of knowledge externalities linked to the diffusion of knowledge in growth dy-
namics is an essential element in modern theories of endogenous growth. But a synthesis of
new economic geography and endogenous growth theory brings the two perspectives together
and generates a formalized analytical framework for understanding localized growth dynam-
ics based upon innovations (Baldwin and Martin, 2004), where technological externalities are
central for explaining the spatial concentration of innovative activities.

Locations that benefit from substantial technological spillovers become more dynamic in
terms of innovation and preferred locations for economic agents involved in innovation activ-
ities. Since these technological externalities are localized in space, those localities with even a
slight technological head-start in a given technological field will accumulate knowledge in
that field more rapidly than other locations. This, in turn, reduces the costs of innovation in
such ‘leader’ localities, and thus attracts more resources for innovation and more economic
agents involved in innovative activities in the pertinent technological field. The result is a
cumulative agglomeration of R&D activities and innovative activities in this technological
field in such localities.

The discussion above might be interpreted as if it is the clustering of R&D and innovation
activities belonging to the same industry or to closely related industries in a location that de-
termines the intensity of knowledge externalities and knowledge dynamics in the locality.
This would imply that knowledge externalities are only transmitted in localities, where there
exist a certain technological proximity between economic agents — that is, that the MAR ex-
ternalities dominate (Marshall, 1920; Arrow, 1962; Romer, 1986). However, there are sub-



stantial theoretical and empirical evidences pointing in the direction that it is the variety and
diversity of activities in a locality — that is, the presence of many specialized clusters of activ-
ities including multiple supply chains supporting the specialized industry or industries among
which knowledge can spill over — the so-called Jacobs externalities — that matter for innova-
tion (Jacobs, 1969). Using a more dynamic approach, such as an innovation cycle, it is possi-
ble to illustrate that both types of knowledge externalities might be critical but at different
phases of the cycle (Duranton and Puga, 2001). During the emerging, experimental phase of a
new activity — that is, innovation — firms face many uncertainties concerning the most effi-
cient production process and/or the most appropriate qualifications of its labour force. During
this phase, then, firms will seek out diversified localities that offer proximity to other firms in
the experimental stage and to a diversified labour force. The need for a diversified environ-
ment ends once the firms have found the appropriate production procedure. Then they will opt
for a change of location to a locality that specializes in their production and where the pro-
duction costs are lower — that is, the choice of new location will be governed by the extent of
the MAR externalities in different locations.

3.2 Innovation, Ability and Resources

Innovation ability is the ‘ability to integrate, build, and reconfigure internal and external com-
petences to address rapidly changing environments’ (Teece et al., 1997, p. 516). Recent con-
tributions to the resource-based view of the firm (Almeida and Phene, 2012) also suggest that
firms generate innovations in a process that exploits knowledge inputs from the conjunction
of internal and external knowledge sources (Cantwell and Zhang, 2012). Earlier contributions
have tended to focus on either the internal properties of firms and how firm capabilities de-
velop in an experience-based learning process (Klette and Kortum, 2004; Kortum, 2008) or
the importance of the local and regional milieu of innovating firms in terms of providing op-
tions for knowledge flows and spillovers in different types of networks (Audretsch and Feld-
man, 1996; Feldman, 1999).

The resource-based view of the firm also assumes that different firms have different endow-
ments on internal knowledge — that is, of scientific, technological and entrepreneurial
knowledge — and different capacities to absorb external knowledge. They also differ in their
capacity to discover, create, evaluate and exploit innovations — that is, to create new combi-
nations out of existing scientific, technological and entrepreneurial knowledge — and thus to
be drivers of change in markets. One important reason for capacity differences among firms is
differences in the degree of integration in the personal, social and professional networks that
are major conveyors of external knowledge.

The combination of internal knowledge and external knowledge is cumulated within individ-
ual firms into knowledge of firm routines, product attributes, customers’ preferences in differ-
ent markets for product attributes, and routines for how to organize innovation activities
(Karlsson et al., 2009). When relying on their cumulated resource bases and associated
knowledge assets, innovating firms are characterized by their capacity to exploit in-house
knowledge in conjunction with both local and distant external knowledge sources (Johansson
et al., 2013). It is obvious that the geographical proximity of firms to external knowledge af-
fects the opportunities to acquire useful knowledge inputs to their innovation and renewal
activities, since the larger the geographical distance between economic agents, the larger the
costs for interaction. Thus, we can conclude that the larger the geographical distance between
economic agents, the lower the likelihood that they will interact.



Firms engaged in product innovation search both internally and externally for information and
knowledge about product attributes, production routines and market conditions. It seems rea-
sonable to assume that external knowledge is quite diversified, while internal knowledge
might be very specialized. A particular aspect of the internal knowledge of firms is the educa-
tion and experiences — that is, competencies — of their employees, which is critical for the
capacity to absorb new knowledge (Cohen and Levinthal, 1990). The internal knowledge of
firms also encompasses (i) know-how with regard to the orchestration of innovation efforts,
(i) experience about accession of external knowledge, (iii) know-how about approaches that
facilitate the combination of internal and external knowledge, and (iv) experience from inter-
action with external knowledge handlers. Acquiring external knowledge is crucial for the suc-
cess of firms, particularly in the creative and high technology industries (Pittaway et al.,
2004).

In each location, firms can tap an external knowledge potential, which represents the richness
of the knowledge opportunities of the location and which varies depending upon which in-
dustry the firms belong to. From the external knowledge potential, firms can find advice, pur-
chase innovation support and establish innovation co-operation with other economic agents,
and absorb general knowledge flowing around within the location. Many earlier studies have
examined how aggregate knowledge sources and R&D activities inside urban regions gener-
ate knowledge flows and spillovers® via formal and informal (Saxenian, 1996; Keeble, 2000)
knowledge networks and local ‘buzz’ (Bathelt et al., 2004; Storper and Venables, 2004) and
affect innovation activities and innovation outcomes of other firms located in the region (Jaffe
et al, 1993; Audretsch and Feldman, 1999). Not least, it is often argued that firms located in
innovative clusters can benefit from other co-located economic agents who generate local
knowledge spillovers (Audretsch and Feldman, 2004). The conclusion from these contribu-
tions is that knowledge flows and spillovers are spatially bounded. However, some knowledge
flows and spillovers transcend cluster and regional borders, and recent literature has stressed
that knowledge linkages at multiple spatial scales are important (Bathelt et al., 2004; Torre,
2008). Johansson et al. (2013) illustrate how one intra-regional and one inter-regional
knowledge potential can be calculated for each location and used in empirical analyses.

4. KNOWLEDGE, INNOVATION AND PROXIMITY

The convergence of increasing personal mobility and exchange of ideas, and growing interac-
tions among diverse knowledge networks — made possible by the innovations and structural
change in transport and communications — underlie the accelerating knowledge productivity
and creativity as expressed in the production of new and improved economic, social and cul-
tural goods and services. The continued growth of knowledge productivity depends thus on
providing incentives that promote increasing ability for interaction among people in various
knowledge networks ranging from the local to the global level — that is, with varying degrees
of geographical proximity. Interestingly, our understanding of the determinants on knowledge
flows, including so-called knowledge spillovers, is still limited and many researchers seem
not to have understood the implications of the second law of economic geography (Prager and
Thisse, 2012), namely that what happens close to us is often more important than what hap-
pens far from us. This misunderstanding is clearly demonstrated by, for example, Mattes

% Knowledge spillovers occur when knowledge created (or possessed) by one local economic agent is accessed and used by other economic
agents without market interaction and financial compensation for the owner of this knowledge.
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(2012). She remarks that proximity is not a purely spatial phenomenon, but also includes or-
ganizational, institutional, social and cognitive dimensions.

However, even acknowledging that proximity is a multi-dimensional and multi-faceted con-
cept, it is obvious that organizational, institutional, social and cognitive proximities are all to a
certain extent functions of prevailing geographical proximities. Spatial frictions limit even the
interactions within the same organization. This implies, for example, that relational proximity
can never be a substitute for spatial proximity as claimed by Amin and Cohendet (2004). Re-
lational proximity is, among other things, a function of the degree of spatial proximity. Spatial
proximity works via cognitive, organizational, social, institutional and other proximities, but
IS not a substitute or a complement to other proximities as claimed by Boschma (2005). Cog-
nitive proximity implies that economic agents that share the same knowledge base can ex-
change information about new knowledge more easily and in a less costly fashion. Organiza-
tional proximity implies that knowledge can be more easily transferred between economic
agents because it reduces uncertainty and incentives for opportunistic behaviour. Social prox-
imity reflects social ties, which lowers transaction costs for economic agents who want to
share knowledge and cooperate on knowledge generation. Institutional proximity implies that
the transmission of knowledge between economic agents is more efficient if they share a
common institutional framework.

Certainly, these different proximities are important for the interaction and co-operation be-
tween firms involved in knowledge generation and innovation but the extent of these non-
geographic proximities is all a function of the time distances between the actual economic
agents, since what is at heart here is the interaction between individuals and economic agents.
Spatial proximity per se is of no value. Its value comes from the interactions, the co-opera-
tion, the learning, and the contacts that it makes possible (Strambach and Klement, 2012). For
example, cognitive proximity has to do with relations between individuals and the value of
such a relation increases with a decreasing time distance between the individuals. Individuals
in close geographical proximity often share the same local culture, the same institutional mi-
lieu and social practices, which contribute to a certain degree of cognitive proximity, which
facilitates effective interaction and communication and the development of a mutual under-
standing. Torre (2009) highlights the importance of time distances between economic agents
in this context.

5. KNOWLEDGE, INNOVATION AND INTERACTION

In principle, there are two ways to simplify and stimulate interaction between economic
agents and the exchange of associated information and knowledge (Johansson and Quigley,
2004). The first is the so-called proximity advantage, which occurs because the frequency of
face-to-face interaction between economic agents increases as the time distances between
their locations decreases. This implies that an innovating firm benefits from being located in a
regional economic milieu with rich and diverse knowledge flows and with a multiplicity of
relevant knowledge sources like R&D-intensive firms, research universities, knowledge-in-
tensive business services, importers of knowledge-intensive products, etc., which can be ac-
cessed via face-to-face interaction. Face-to-face interaction is critical, since much (new)
knowledge has a tacit nature — that is, it has a local ‘stickiness’ (von Hippel, 1994) and it is
embedded in individuals (Gertler, 2003).* Thus, its economic value is in most instances diffi-

* The transfer of tacit knowledge is facilitated by high levels of trust, and low cultural and/ or cognitive distance,
including a common language and a shared scientific field (Gertler, 1995).
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cult to evaluate (von Egeraat and Kogler, 2013) without rather intense face-to-face interac-
tion. The relative importance of different mechanisms for local knowledge transfer and spillo-
vers is still hotly debated (see the literature references in Huber, 2012).

The second way to facilitate the transfer and exchange of knowledge including tacit
knowledge between economic agents is investments in economic links including knowledge
links between economic agents. Thus, an economic agent can invest in links and entire inter-
action networks with other (distant) economic agents to reduce the spatial frictions and the
costs of communication of longer distances and thereby create a network advantage. This im-
plies that when a proximity solution of the need to access external knowledge in a given loca-
tion does not exist, an economic agent can choose to stay in the location and instead invest in
links to more distant economic agents (such as suppliers, customers, knowledge-intensive
business firms, industry associations, and research universities) as a means to compensate for
the lack of feasible proximity options. Analyses of knowledge networks can lead to a better
understanding of knowledge generation, innovation and general regional economic develop-
ment (Ter Wal and Boschma, 2008).

In many cases, investments in long-distance links complement investments in links for short-
distance interaction. Economic agents have a double-link investment advantage of being lo-
cated in an urban and in particular in a large urban agglomeration: (i) the need for lumpy in-
vestments is smaller in an urban agglomeration; and (ii) interaction links are at the same time
easier to establish inside urban agglomerations. In particular, when two economic agents are
located in the same functional region, the costs of forming interaction links should generically
be smaller than when the same economic agents are more distant from each other due to the
high density of knowledge-generating activities in urban agglomerations (Scott, 2006). This is
the sin qua non value of being located in industrial clusters and functional regions.

6. KNOWLEDGE, INNOVATION AND URBAN REGIONS

Large urban regions, and in particular metropolitan regions, offer better conditions for
knowledge generation and innovations than smaller regions due to the presence of strong and
competitive businesses, appropriate research and education facilities, labour markets with a
large and varied supply of qualified labour, well-developed infrastructures and supportive
policy environments. They also function as major knowledge hubs in different global innova-
tion networks (Chaminade and Vang, 2008). In particular, there are four factors that explain
why large urban regions offer better conditions for innovation (Doloreaux and Shearmur,
2012): (i) they host several dynamic industrial clusters, especially in knowledge-intensive
industries; (ii) they offer superior access to knowledge and technology flows and spillovers
(Gilbert et al., 2008); (iii) they offer an economic milieu where firms can benefit from various
positive externalities; and (iv) they enable intensive and diverse exchanges of unstructured,
complex and tacit knowledge (Tddtling and Trippl, 2005).

The role of large cities for knowledge generation and innovation can be understood by ap-
plying a ‘systems economics’ approach (Antonelli, 2011) focusing on three particular and
distinct systems features (Stough et al., 2011):

1. Density and proximity externalities, which are of particular importance due to the high

degree of concentration of socio-economic and cultural advantages in large cities in-
cluding (i) their large and diversified pool of skilled labour and knowledge handlers,
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(i1) their concentration of ICT infrastructure, (iii) their agglomeration economies that
reduce the interaction and transaction costs for individuals and firms, and (iv) their
role as major nodes for knowledge transfers and spillovers, which generates an eco-
nomic milieu conducive for knowledge generation, innovation and entrepreneurial ac-
tivities

2. The physical and cultural resource base of cities, which includes not only transport
and communication infrastructures and their gateway functions but also their agglom-
erations of immaterial knowledge networks and their cultural capital.

3. Interactive dynamics related to learning and creativity, which are increasingly the ‘in-
tangibles’ in the form of institutions, culture and high degree of internal mobility of
capital, codified capital and human capital that large cities offer and that are factors
driving the economic growth in large cities. Learning here means the capacity to adapt
to rapidly changing competitive circumstances, which requires institutional openness,
dynamism and flexibility.

7. KNOWLEDGE, INNOVATION AND SOCIAL CAPITAL

Social capital underlies any kind of social organization, and, for more than a decade, social
capital has been a key concept in analyses of society, in particular at the local and the regional
level (Karlsson, 2012). The supply of social capital varies substantially between different lo-
cations, and these supply differences bring about differences with regard to knowledge trans-
fer and spillovers, knowledge generation and innovation. Social capital plays essential roles to
foster networking and it contributes to understanding the inter-actability among people and
social entities. Social capital refers to the formal and informal institutions and relationships,
plus the values, attitudes and norms that shape the quality and quantity of a society’s social
interactions. A broader understanding of social capital accounts for both the positive and neg-
ative aspects it creates by including vertical as well as horizontal associations between people,
and includes behaviour within and among organizations, such as firms, non-governmental
organizations and politically governed bodies. The social and institutional context in locations
functions to varying degrees as an enabling and supportive factor for interactive learning pro-
cesses, knowledge exchange and innovation (Edquist, 2005).

The importance of social capital for innovation stems from its capacity by nurturing trust and
shared values to (i) reduce local frictions — that is, local monitoring and transaction costs —
considerably in market transactions in local economic systems, and (ii) encourage all forms of
local non-market interactions. Local frictions are reduced in at least three ways (Malecki,
1998, p. 11):
o the creation of a system of general reciprocity;
e the establishment of information channels, providing sorted and evaluated information
and knowledge, so-called ‘buzz’ (Storper and Venables, 2004); and
o the simplification of market transactions through norms and sanctions by which eco-
nomic exchanges can be facilitated, bypassing costly and legalistic institutional ar-
rangements associated with market transactions.

In line with Thornton and Flynn (2003), one can assume that social capital affects innovation
at three different levels: (i) social network ties between individuals; (ii) social network ties
connecting teams and groups: and (iii) social network ties connecting firms and industries.
Social networks make an important contribution to innovation, considering that such networks
with cohesion in which trust is fostered are contexts in which information flows easily and
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provide characteristics that are central to reducing the risks of investments in knowledge and
innovation. Social network ties also provide individuals and organizations with access to
knowledge and other resources that are critical for innovation (Napahiet and Ghoshal, 1998),
but, as stressed by Granovetter (1973), not all social ties are equally valuable.

8. Concluding remarks

In this paper we have provided an overview of relevant topics in contemporary research con-
cerned with global, national, regional and local knowledge and innovation dynamics. In par-
ticular, we have highlighted how the global scene is changing in the contemporary world
economy that we characterize as a knowledge economy. We have also shown how knowledge
and knowledge dynamics is driving innovation in the large urban agglomerations in the old
and in new industrialized countries with their concentrations of abilities and resources and
their superior intra-regional and international geographical proximities. In relation to the large
urban agglomerations we have stressed the role of (i) density and proximity externalities, (ii)
the physical and cultural resource base of large cities, and (iii) the interactive dynamics relat-
ed to learning and creativity.
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