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Editorial Preface

The annual Tinbergen Workshop held over the last several years has brought
together regional scientists from Europe, North America and Australia — and
sometimes beyond — to address issues relating to the general field of innovation,
entrepreneurship and regional development. The theme of the June 2009 Workshop
was Creative, Intellectual and Entrepreneurial Resources for Regional Develop-
ment: Analysis and Policy. In addressing these issues it is inevitable that we will be
focusing our attention on forces and processes in regional development that are
largely endogenous to a city or region and how policy may play a role to enhance
regional growth performance through the roles that institutions and leadership
might play in the context of regional development policy to help cultivate creativi-
ty, human capital development and innovation and entrepreneurial activity as
drivers of economic development to give a city or region its competitive edge.

The present volume is based on a selection of papers presented at the above
workshop. It aims to provide an overview of thinking about endogenous forces and
processes that may enhance the economic performance of a city or region and the
type of empirical evidence that supports the notion that creativity, intellectual and
entrepreneurial resources, along with leadership and institutions, are crucial drivers
of the regional development process and consequently are key factors differentiat-
ing between high and low performing cities and regions.

The various contributions in this volume have been carefully reviewed and may
be seen as novel contributions to the emerging field of creative, intellectual and
entrepreneurial resources for regional development. The editors wish to thank Elfie
Bonke and Ellen Woudstra for their assistance in composing this volume.

Amsterdam, The Netherlands Karima Kourtit, Peter Nijkamp
Fairfax, VA Roger R. Stough






Contents

Part I Concepts and Models

An Endogenous Perspective on Regional Development and Growth ....

Roger R. Stough, Robert J. Stimson, and Peter Nijkamp

Interregional Knowledge Spillovers and Economic Growth: The Role

of Relational Proximity ........... ... i,

Roberto Basile, Roberta Capello, and Andrea Caragliu

Agglomeration and New Establishment Survival: A Mixed

Hierarchical and Cross-Classified Model ..................................

Martijn J. Burger, Frank G. van Oort, and Otto Raspe

Social Capital in Australia: Understanding the Socio-Economic

and Regional Characteristics .....................iiiiiiiiiii

Scott Baum

Part I Evidence-Based Analysis: European Studies

Entrepreneurship, Innovation and Regional Development:

A Southern European Perspective .................c.coiiiiiiiiiii..

George Petrakos, Pantoleon Skayannis, Apostolos Papadoulis,
and George Anastasiou

Productivity Spillovers, Regional Spillovers and the Role
of by Multinational Enterprises in the New EU Member States ........
Marcella Nicolini and Laura Resmini

Determinants of Entry and Exit: The Significance of Demand
and Supply Conditions at the Regional Level .............................
Jenny Grek, Charlie Karlsson, and Johan Klaesson

vii



viii Contents

Creativity and Diversity: Strategic Performance Management
of High-Tech SMEs in Dutch Urban Areas ............................... 143
Karima Kourtit and Peter Nijkamp

Part III Evidence-Based Analysis: Non-European Studies

Modelling Endogenous Regional Employment Performance in Non-
metropolitan Australia: What Is the Role of Human Capital, Social

Capital and Creative Capital? .............. ..., 179
Robert J. Stimson, Alistair Robson, and Tung-Kai Shyy

Domestic Innovation and Chinese Regional Growth, 1991-2004 ........ 205
William Latham and Hong Yin

The Spatial Dynamics of China’s High-Tech Industry:
An Exploratory Policy Analysis ...................ooo 223
Junbo Yu, Peter Nijkamp, and Junyang Yuan

Regional Psychological Capital and Its Impact on Regional
Entrepreneurship in Urban Areas of the US .............................. 245
Ryan C. Sutter and Roger R. Stough

Incubators in Rural Environments: A Preliminary Analysis ............ 271
Peter Schaeffer, Shaoming Cheng, and Mark Middleton

Creative, Intellectual and Entrepreneurial Resources for Regional
Development Through the Lens of the Competing Values

Framework: Four Australian Case Studies ............................... 291
John Martin

Regional Growth in the United States: Correlates with Measures
of Human and Creative Capital ................... ..., 307
William B. Beyers

Part IV  Outlook and Policy

Exploring Regional Disparities in Employment Growth ................. 337
William Mitchell
Regional Branching and Regional Innovation Policy .................... 359

Ron Boschma

Beyond the Creative Quick Fix Conceptualising Creativity’s
Role in a Regional Economy ..., 369
Jane Andrew and John Spoehr



Contributors

George Anastasiou Department of Planning and Regional Development, School
of Engineering, University of Thessaly, Pedion Areos, 38 334 Volos, Greece

Jane Andrew PhD Candidate, Australian Institute for Social Research, University
of Adelaide Lecturer, Director matchstudio, Art, Architecture and Design School,

University of South Australia

Roberto Basile ISAE (Institute for Studies and Economic Analyses), Piazza
dell’Indipendenza, 4, 00185 Rome, Italy

Scott Baum Urban Research Program, Griffith University, Nathan, Brisbane,
QLD 4111, Australia

William B. Beyers Department of Geography, University of Washington, 426
Smith Hall, Seattle, WA 98195-3550, USA

Ron Boschma Faculty of Geosciences, Department of Economic Geography,
University of Utrecht, PO Box 80 115 3508 TC Utrecht, The Netherlands

Martijn J. Burger Department of Applied Economics, Erasmus University
Rotterdam, Room H13-27, P.O. Box 17383000 DR Rotterdam, The Netherlands

Roberta Capello Dipartimento BEST, Politecnico di Milano, Piazza Leonardo da
Vinci 32, 20133 Milano, Italy

Andrea Caragliu Dipartimento BEST, Politecnico di Milano, Piazza Leonardo da
Vinci 32, 20133 Milano, Italy

Shaoming Cheng Professor, Department of Public Administration, Florida Inter-
national University, 11200 SW 8th Street, Miami, FL 33199, USA

ix



X Contributors

Jenny Grek Jonkoping International Business School, P.O. Box 1026, SE-551 11
Jonkoping, Sweden

Charlie Karlsson Jonkoping International Business School, Jonk&ping
University, P.O. Box 1026, SE-551 11 Jonk6ping, Sweden

Johan Klaesson Jonkoping International Business School, Jonkoping University,
P.O. Box 1026, SE-551 11 Jonkoping, Sweden

Karima Kourtit Department of Spatial Economics, VU University Amsterdam,
De Boelelaan 1105, 1081 HV Amsterdam, The Netherlands

William Latham Department of Economics, University of Delaware, Newark,
DE 19716, USA

John Martin Centre for Sustainable Regional Communities, Law and Manage-
ment, La Trobe University, PO Box 199, Bendigo, VIC 3552, Australia

Mark Middleton Division of Resource Management, Regional Research Institute,
West Virginia University, P.O. Box 6108, Morgantown, WV 26506-6108, USA

William Mitchell Centre of Full Employment and Equity, University of New-
castle, Callaghan, NSW 2308, Australia

Marcella Nicolini Fondazione ENI Enrico Mattei, Corso Magenta 63, 20123
Milan, Italy

Peter Nijkamp Department of Spatial Economics, VU University Amsterdam,
De Boelelaan 1105, 1081 HV Amsterdam, The Netherlands

Apostolos Papadoulis Department of Planning and Regional Development,
School of Engineering, University of Thessaly, Pedion Areos, 38 334 Volos,
Greece

George Petrakos Department of Planning and Regional Development, School of
Engineering, University of Thessaly, Pedion Areos, 38 334 Volos, Greece

Otto Raspe Urban and Regional research centre Utrecht (URU), Utrecht Univer-
sity, P.O. Box 8011 53508 TC, Utrecht, The Netherlands

Laura Resmini Faculty of Political Science and International Relations, Univer-
sita della Valle d’Aosta, Loc. Grand Chemin 73/75, 11020 Saint Christophe (AO),
Italy



Contributors xi

Alistair Robson The Institute for Social Science Research, The University of
Queensland, Building 31B, St Lucia, QLD 4072, Australia

Peter Schaeffer Assistant Professor, Division of Resource Management and Re-
gional Research Institute, West Virginia University, P.O. Box 6108, Morgantown,
WV 26506-6108, USA

Tung-Kai Shyy School of Geography, Planning and Environmental Management,
The University of Queensland, Brisbane, QLD 4072, Australia

Pantoleon Skayannis Department of Planning and Regional Development, School
of Engineering, University of Thessaly, Pedion Areos, 38 334 Volos, Greece

John Spoehr Australian Institute for Social Research, The University of Adelaide

Robert J. Stimson School of Geography, Planning and Environmental Manage-
ment, The University of Queensland, Brisbane, QLD, 4072, Australia

Roger R. Stough School of Public Policy, George Mason University, Fairfax, VA
22030-4444, USA

Ryan C. Sutter School of Public Policy, George Mason University, Fairfax, VA
22030-4444, USA

Frank G. van Oort Department of Economic Geography, Utrecht University, P.O.
Box 8011 53508 TC, Utrecht, The Netherlands

Hong Yin Department of Economics, University of Delaware, Newark, DE
19716, USA

Junbo Yu Regional Research Institute, 886 Chestnut Ridge Road, PO Box 6825,
Morgantown, WV 26505-6825, USA

Junyang Yuan School of Public Policy, George Mason University, PMB 3704,
4450 Rivanna Ln, Fairfax, VA 22030, USA






Part I
Concepts and Models



An Endogenous Perspective on Regional
Development and Growth

Roger R. Stough, Robert J. Stimson, and Peter Nijkamp

1 The Evolution of Regional Economic Development Theory

Over the past two decades or so the emphasis in regional economic development
theory has shifted from a focus primarily on exogenous factors to an increasing
focus on endogenous factors. Traditional regional economic development
approaches were erected on neo-classical economic growth theory, based largely
on the Solow (1956, 2000) growth model. The new approach — while recognizing
that development is framed by exogenous factors — attributes a much more signifi-
cant role for endogenous forces. In this context, a suite of models and arguments
that broadly convey the new growth theory have been directed towards endogenous
factors and processes (see, e.g., Johansson et al. 2001).

These developments are of great interest to regional economic development
analysts and practitioners for several reasons, including the recognition of the impor-
tance of cities and regions in the development process and also because they introduce
an explicit spatial variable into economic growth theory, which was a mostly ignored
element in neo-classical thinking. This evolutionary development is particularly
significant as the importance of regions in national economies — and in particular the
role of many of the world’s mega city regions — has changed considerably since the
1970s as a result of globalization, deregulation, and structural change and adjustment.
Understanding these newly recognized processes of change is crucial for analysing
and understanding different patterns of regional economic performance and in
formulating and implementing regional economic development planning strategy.

R.R. Stough (><))
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4 R.R. Stough et al.

1.1 The Nature of Regional Development

Stimson et al. (2006: p. 4) have observed that it is often difficult in regional
economic development planning strategy formulation and implementation to
match desired outcomes of regional economic development with the processes
that create them. That gap in understanding the relationship between the apparent
causes and effects of development poses a dilemma for those responsible for
managing regional economic development in the making of policies and strategies,
and their implementation of plans. The dilemma they face is how to achieve some
form of congruence between desired outcomes and appropriate and acceptable
economic development tools and processes. The dilemma is further compounded
by the frequently unstable and changing nature of economic environments, where
“externalities” or exogenous factors (such as exchange rates, new technologies,
and foreign competition) increasingly impact the decision-making processes that
influence economic policy and strategy in cities and regions.

Blakely (1994) has emphasized how regional economic development needs to be
viewed as both a product and a process but often not by the same groups or actors in
the development milieu. For example, economic agents that live, work and invest in
regions are those most concerned with economic development outputs or products
such as job and wealth creation, investment, quality of life or standards of living and
conditions of the work environment. Contrary to this view is the more process
orientation of regional scientists, development planners and practitioners where
concern focuses on the creation of infrastructure, labor force preparation, human
capital and market development. So it is important when considering regional
economic development to maintain an awareness of its product and process aspects.

Regional economic development also is known in terms of quantitative and
qualitative attributes. In that context, and with respect to the benefits it creates, our
concern has typically been with the quantitative measurement of such factors as
increasing/decreasing wealth and income levels, job creation or employment levels,
the availability of goods and services, and improving financial security. At the same
time — and especially in recent times — our concern has also been with such
qualitative considerations as generating creative capital, creating greater social
and financial equity, achieving sustainable development, creating a spread in the
range of employment, and gaining improvements in the quality of life. Thus the
regional economic development process needs to be informed by both quantitative
and qualitative information.

This multi-dimensional aspect of economic development led Stimson et al.
(2006) to propose the following definition of regional economic development:

.... Regional economic development is the application of economic processes and
resources available to a region that result in the sustainable development of, and desired
economic outcomes for a region and that meet the values and expectations of business, of
residents and of visitors. (p. 6)
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1.2 Changing Paradigms

Policy for economic development and regional planning strategy has undergone a
series of evolutionary changes since World War II, driven by different paradigms of
economic thought as shown in Fig. 1. Those paradigms have shaped the way
regional and local communities and people think and plan for the future. But
much thinking on regional economic development still remains embedded in the
paradigms of the 1970s, because of an inherent reluctance of many regions and
local communities to pro-actively embrace change.
Consequently, as suggested by Stimson et al. (2006):

... many regions are not re-equipping themselves fast enough to compete effectively in the
global age of business and technology of the post-industrial economy. To compete suc-
cessfully in the global economy, regional organizations and businesses need to understand
the implications of the paradigm shifts occurring in economic policy and strategy, and to
build the flexible strategic infrastructure to do so. (p. 11)

A summary of the changing paradigms that have shaped regional economic
development theory and planning strategy is presented in Fig. 1. It is, however,
important to realize that time overlaps between these economic policy and the
economic planning strategy paradigms are both deliberate and pragmatic, reflecting
the reality of evolutionary changes in the paradigm approaches.

Focus of Economic Policy

Keynsian thpught Mf)netarism thought  Rationalist thought Sustainability
Postwar - mid 1970s Mid 1970s — 1990s late 1980s — 1990s
+—>
< > < > < >
1960 1970 1980 1990 2000
Public Regulatory Focus on Initiatives to Initiatives to Sustainable
Economic Economic Value-adding reduce social improve development
Development Development, — strategies. disparities by environmental
Agencies Mixed economic Incorporating incorporating and loverall'
Development ~ workforce and disadvantaged quality of life

technology groups into the (O attract highly
skilled workers
and firms

change mainstream
economy

Focus of Economic Planning Strategy

Comparative Advantage »

«4— Competitive Advantage ——— P
Collaborative Advantage —p»

Master Planning Goals and Structure Strategic Integrated Multi sector

Infrastructure ~ Objectives Planning Planning Strategic Integrated

oriented Planning Planning Strategic
Planning

Fig.1 Changing focus for economic development policy and planning strategy [Source: Stimson
et al. (2006: p. 12)]
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A detailed discussion of these changing paradigms is available in Stimson et al.
(2006: pp. 11-17) and Stimson and Stough (2009). It focuses on a set of important
issues all of which are evident in the context of a series of at least five paradigmatic
evolutions:

1. Neo-classical economic growth theory had served as the basis of regional
economic development theory predominantly through providing an understand-
ing of the roles of labour and capital in the production function. Traditional
neo-classical growth theory models assumed:

e The homogeneity of production factors

e Saw the price mechanism as the underlying adjustment mechanism of the
model

e Emphasized capital accumulation as the net product

All of which lead to convergence thus eliminating inter-regional, inter-group
and inter-sectoral differences over time in the long-run. But there was an
inadequate explanation of the role of technology on productivity (Malecki
1991: p. 111).

2. Thus, counter-arguments began to arise, including polarization theory as repre-
sented early on by the work of Perroux (1950), Myrdal (1957) and Hirschman
(1958), in which it was argued that:

¢ Production factors are non-homogeneous
e Markets are imperfect
e The price mechanism is disturbed by externalities and economies of scale.

The argument was that deviations from an equilibrium are not corrected by
counter effects, but rather that they set off a circular cumulative process of
growth or decline, with a complex set of positive and negative feedback loops
accumulating to a growth process whose direction is fundamentally undeter-
mined. In a spatial context, those feedback processes generated what are called
spread and backwash effects, transferring impulses from one region to another.
Spatial structure could be an important element in that growth process, generat-
ing leading and lagging regions that are highly interdependent. The advocates of
polarization theory argued that it was not only economic, but also social,
cultural, and institutional factors that explain why some regions prosper while
others lag. More recently work that has focused on industrial districts (see, e.g.,
Scott 1988) and business clusters (see, e.g., Porter 1990; Feser 1998; Karlsson
et al. 2005) has added to this evolution of theory which has been placing an
explicit focus on spatial process and in particular on agglomeration economies.

3. Following the post-war era focus in which economic policy built on Keynesian
thought and strong governmental interventions and the associated master
planning and structure planning paradigms that were in vogue at the time, by
the 1980s there had been a marked shift in economic policy to monetarism or
economic rationalism and its focus on the dominance of markets, and associated
with that was the rise in regional development policy to a focus on goals and
objectives and strategic planning paradigms.
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4. Paralleling these paradigm shifts was another shift in thinking on regional
economic development from focus on comparative advantage associated with
international trade theory in economics to a focus on the competitive advantage
of regions as proposed by Porter (1985, 1986, 1990). And more recently the
focus has been shifting to incorporate the notion of collaborative advantage
(Huxham 1996).

5. Especially in the period since the mid-1970s the processes of globalisation have
resulted in the emergence of an increasingly borderless economic world with
increasingly unrestricted mobility of capital and labour and increasing freedom
of trade in merchandise and services. Seemingly the influence of the nation
state was reduced in a world where cities and particularly mega-city regions
assumed increasing importance as strategic hubs and as the drivers of creativity,
innovation and entrepreneurial activity and as they increasingly became the
dominant engines of economic growth (Knight and Gappert 1989; Ohmae 1995;
Prud-homme 1995; Florida 2002). That created new stresses for both nations and
for regions and their governments in developing strategies to find a competitive
edge in a globalized economy and a highly competitive and rapidly changing
world. There was a considerable shift in regional development planning strategies
towards the notions of enhancing regional self-help. More recently the emergence
of concern for achieving sustainable development has diversified the goals for
regional development and intensified competitive pressures. And it is presenting
new challenges for institutional reform, leadership and governance.

1.3 The “New Growth Theory” Approaches

During the 1980s — by which time the focus in economic policy paradigms had
shifted to monetarism and economic rationalism — there had been a shift from
concerns about developing a regional comparative advantage to developing a
regional competitive advantage, and there had been a shift in regional development
planning strategy from master planning and structural planning to strategic
planning paradigms and thus a new way of conceptualizing regional economic
growth and development had begun to emerge which today is known as the “new
growth theory”. The evolution of the new growth theory and its focus on endoge-
nous processes and factors as drivers of regional development and growth might be
summarised as follows:

1. As early as the late 1970s, Rees (1979) had proposed that technology was a
prime driver in regional economic development, and since then over the ensuing
two to three decades the regional science literature has shown how technology is
directly related to traditional concepts of agglomeration economies in regional
economic development.

2. Economic theorists such as Romer (1986, 1990), Barro (1990), Rebelo (1991),
Grossman and Helpman (1991), and Arthur (1994) sought to explain technical
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progress in its role as a generator of economic development as an endogenous
effect rather than accepting the neo-classical view of long term growth being due
only to exogenous factors. In macroeconomic models of endogenous growth,
technological progress was mainly seen as an endogenous process in an eco-
nomic system, where knowledge is generally embedded in human capital that is
enhanced through education, training, creativity, and R&D.

. Thomas (1975) and later Erickson (1994), among others, showed how techno-
logical change was related to the competitiveness of regions. Norton and Rees
(1979) and Erickson and Leinbach (1979) showed how the product cycle, when
incorporated into a spatial setting, may impact differentially on regions through
three stages, namely:

e An innovation stage
e A growth stage
e A standardization stage

Over the course of this transition, production shifts from the original high cost
home region to a lower cost location — often one off-shore — which has been
hastened through the evolution of the internationalization of the production
process. Thus some regions were seen as the innovators, while others become
the branch plants or recipients of the innovation, and those might even then
become innovators via endogenous growth. Markusen (1985) extended the
product cycle theory of regional development by articulating how profit cycles
and oligopoly in various types of industrial organization and corporate develop-
ment can magnify regional development differentials.

. The concept of innovative milieu (Aydalot 1986; Camagni 1991; Maillat 1991)
was formulated to explain the “how, when and why” of new technology genera-
tion. That notion linked back to the importance of agglomeration economies and
localization economies that had been viewed as leading to the development of
new industrial spaces (Scott 1988; Porter 1990). In particular Krugman’s
research (see Krugman 1991, 1995, 1996; Krugman and Venables 1996) led to
a greater emphasis on knowledge as a tacit and primarily local good and the
recognition of it as a driving endogenous self-reinforcing mechanism for
regional development. But in discussing innovative industrial milieus, Castells
and Hall (1994) had noted that:

... despite all this activity ... most of the world’s actual high-technology production and
innovation still comes from areas that are not usually heralded as innovative milieus . . . the
great metropolitan areas of the industrial world. (p. 11)

However there has been much emphasis on the importance of investment in
human capital and its role in regional development (as emphasised by the OECD
2000; 2001).

. Some theorists, have suggested that it is not just economic but also value and
cultural factors — including social capital and trust — that are important in the rise
of technology agglomerations as seen in the Silicon Valley phenomenon, where
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collaboration among small and medium size enterprises through networks and
alliances and links with universities forge a powerful R&D and entrepreneurial
business climate.

6. There has also been a considerable emphasis on the role of leadership and
institutions as factors that can enhance or even act as a catalytic effect in
endogenous regional development as demonstrated by Stimson and Stough
(2009). As Rees (2001) has pointed out, technology based theories of regional
economic development need to incorporate the role of entrepreneurship and
leadership, particularly as factors in the endogenous growth of regions, and it is
the

... link between the role of technology change and leadership that can lead to the growth of
new industrial regions and to the regeneration of older ones. (p. 107)

Thus, the new growth theory models have allowed for and indeed have implied
the importance of both agglomeration effects (economies of scale and externalities)
and market imperfections, with the price mechanism not necessarily generating an
optimal outcome through efficient allocation of resources. And there has been a
considerable emphasis on intangible factors such as leadership, institutions, crea-
tivity, innovation and entrepreneurship, the endogenous “intangibles” that may
enhance the performance of cities and regions.

The processes of capital accumulation and free trade have not necessarily led to
convergence of wage and price levels between regions, with positive agglomeration
effects tending to often concentrate activity in one or a few regions in many nations
through the self-enforcing effects that attract new investment, and that process may
be mediated positively by the endogenous “intangibles” we have referred to.
The new growth theory actually has allowed for both concentration and divergence
in regional development.

Most importantly, as the spatial distribution of knowledge and its spillovers are
now considered to be important success factors in regional development, in framing
and implementing regional development strategies it will be crucial for a city or
region to fully understand the nature of the geographical patterns of knowledge
diffusion and the barriers to access to knowledge as they relate to creativity,
innovation and entrepreneurship as catalysts for employment and wealth generation
(see, e.g., Keeble and Wilkinson 1999; Acs et al. 2002; Doring and Schnellenback
2006).

2 A Focus on Cities

Earlier in this chapter we made mention of the increasingly important role of cities —
and in particular of mega-city regions — as economic hubs and as the magnets for
innovation, creativity, entrepreneurship, and leadership for the generation of new
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business activity. That process is reinforcing the role of agglomeration forces. And
it is also probably associated with the rise of an urban culture of increasing diversity
and dynamism.

2.1 Analytic Frameworks

A number of analytic frameworks have been proposed and are discussed in
the regional science and urban economics literature for understanding the urban
dimensions of regional growth and development. They include the following seven
(see Nijkamp 2008):

1. A market-oriented view, in which the urban rent gradient is the spatial-economic
representation of the supply and demand for urban land by different categories
of users, while taking into consideration density externalities, as advocated inter
alia in the classical urban economics theory, in particular, land rent theory.

2. An ecological socio-cultural view, in which a blend of sociological and orga-
nistic urban viewpoints is offered to explain the structure of urban living and
working patterns (advocated in particular by the so-called Chicago School).

3. A clustering and industrial networks view, in which urban dynamics is analysed
from the perspective of a multiplicity of conflicting interests of urban stake-
holders outlined by advocates of the so-called Los Angeles School (such as Scott
1988; Storper 1997).

4. A politico-economic power view of cities, in which in a globalizing world large
cities act as global control and command centres with centripetal and centrifugal
forces all over the world (advocated inter alia by Sassen 1994).

5. An agglomeration advantage view, in which urban agglomerations generate
overwhelming advantages of scale and scope, so that cities become by necessity
strong players in the space-economy (advocated inter alia by Glaeser 1994).

6. A creativity view on urban life, in which cities are the source of rejuvenation,
innovation, radical breakthroughs and permanent change, as a result of the
leading role of the creative class (see, e.g., Florida 2002).

7. A virtual cities perspective, in which in an emerging digital e-society cities act
as key nodes in a virtual network and exploit all agglomeration benefits of their
territory in a world-wide arena (advocated inter alia by Graham and Marvin
1996).

It would seem that there is a need for a more integrated theory of the role of cities
and their regional economic development, and in this vein Nijkamp (2008) has
proposed a “systems economics” approach which would:

e Offer a multi-disciplinary focus

e Be multi-actor oriented with an emphasis on interactions

e Cover economic systems from micro- to macro-analytical perspectives in
a multi-layer way
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¢ Be dynamic and based on evolutionary complexity
¢ Be analytical-quantitative in nature in order to map out key drivers and their
impacts on complex systems

A “systems economics” approach (Antonelli 2011) to the role of cities would
have merit because cities are characterized by three particular and distinct systems
features, namely:

¢ Density and proximity externalities

e Dependence on their resource base (physical and cultural)

e Importance of interactive dynamics accruing from learning (including evolu-
tionary and creativity) principles

Let us discuss those in turn:

1. Density and proximity externalities are particularly important because of the
high degree of concentration of socio-economic and cultural advantages in large
cities with their typical pools of skilled labour (particularly knowledge workers),
high concentration of ICTs, and the role of knowledge transfers in creating
an environment conducive to innovation and entrepreneurial activity. The asso-
ciated agglomeration economies reduce transaction/interaction costs for firms,
and in particular for start-ups.

2. The resource base of cities, nowadays is not just their traditional physical
resources such as ports and airports that are important, but also their agglomera-
tions of knowledge networks and cultural capital that are crucial. While firms
may be increasingly footloose with respect to their city region, many are not so
much so with respect to access to the concentrations of ICTs and logistics that
city gateways proffer.

3. Learning and creativity, are increasingly the “intangibles” that cities possess
that are the factors driving the economic growth of cities and mega-city regions.
They are expressed in a city’s:

¢ Institutions

e Culture

e High degree of mobility of capital, of codified knowledge, and of (some)
human capital

In such an environment learning means the capacity to adapt to rapidly changing
competitive circumstances which requires institutional openness, dynamism and
flexibility, especially through networks. This “learning regions” paradigm (which
we briefly referred to earlier in this chapter) has been discussed extensively in the
literature (see, e.g., Florida 1995; Simmie 1997; Camagni and Capello 2005;
Camagni 2004; Crevoisier and Camagni 2000) which has emphasised the roles of
innovation systems, technology complexes (including the knowledge spillover
phenomena), post-Fordism new industry clusters, technology policy, local and
regional institutions, and community action (see also Cooke 1998; Maskell and
Malmberg 1999; Gertler and Wolfe 2002; Benner 2003). The OECD has been
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actively promoting this “learning concept” as a central plank in regional develop-
ment strategy (OECD 2002), and it has in fact become more common for both
national and city governments to embrace policies that seek to enhance high
technology activity and investment in “smart infrastructure”. Of course, this notion
links to the importance of investment in education for human capital development
and R&D enhancement as a path to national and regional economic growth and
development in which the OECD (2001) had claimed that each extra year spent in
full-time education with its corresponding approximately 10% rise in human capital
would translate into about a 6% increase in per capita output.

2.2 Creativity and Cities

The importance of creativity as an economic driver in cities has been emphasised by
Florida (2002) and Scott (2003), and there has been an avalanche of studies
investigating the features and success conditions of creative urban environments
(see, e.g., Heilbrun and Gray 1993; Pratt 1974; Vogel 2001; Hesmondhalgh 2002;
Landry 2003; Power and Scott 2004; Markusen 2006). It is thus now common-place
for urban development planning strategy to explicitly incorporate initiatives which
focus on engendering “creative urban development”, which might include a focus
on design, culture and the arts as multi-faceted cornerstones for the innovative
development of the city. As stated by Nijkamp (2009):

... it has become fashionable to regard cultural expressions like arts, festivals, exhibitions,
media, communication and advertising, design, sports, digital expression and research as
signposts for urban individuality and identity and departures for a new urban cultural
industry. (p. 2)

Thus we see “old” cities like London, Liverpool, Amsterdam, Berlin, Barcelona,
New York, San Francisco, Sydney or Hong Kong witnessing a profound transfor-
mation based on creative cultures. Nijkamp (2009) suggests that:

.... This new orientation does not only provide a new dynamism for the city, it also has
a symbolic value by showing the historical strength of these places as foundation stones for
a new and open future. Clearly, blueprint planning of the city has become outdated. Hence,
the creative sector has become an important signpost for modern urban planning and
architecture, with major implications for both the micro structures of the city and its
macro image towards the outer world. (p. 2)

Despite this increasing interest in the dynamics-enhancing impacts of creative
activity, as yet an operational conceptualisation of creativity infrastructure and
supra-structure has not been developed and that needs to be addressed in applied
research. In doing so one is confronted with the considerable challenge of how to
translate creative and cultural assets and expressions into commercial values and
outcomes (such as value added, employment generation, visitor attraction, etc.).
That means that private-sector initiatives are a sine qua non for effective and
successful urban creativeness strategies. Consequently, critical success conditions
for a flourishing urban creativeness strategy might be:
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e An orientation towards local identity and local roots that is embedded in the
notion of “a sense of place”

e A prominent commitment of economic stakeholders (particularly the private
sector)

¢ The creation of a balanced and appealing portfolio of mutually complemen-
tary urban activities

Undoubtedly through their agglomeration advantages cities offer a broad
array of business opportunities for creative cultures in which in particular self-
employment opportunities and small- and medium-sized enterprises (SMEs) may
play a central role in creating new urban vitality, including SMEs arising out of the
entrepreneurial activity of a city’s diverse ethnic groups and from new immigrants
(see Dana 2008). Nijkamp (2009) has suggested that that may be helped through
flanking and supporting urban conditions such as:

e Local identity

e An open and attractive urban “milieu” or atmosphere

e Using of tacit knowledge

¢ The presence of urban embeddedness of new business initiatives
e Access to social capital and networks

Those attributes may provide additional opportunities for a booming urban
creativeness culture and an innovative, vital and open urban social ecology.

Certainly urban creativeness presupposes an open and multi-faceted culture and
policy. However, the cultural and socio-ethnic pluriformity of modern cities might
act to undermine the sense of a common identity with urban fragmentation possibly
becoming a challenging new trend (e.g., in restaurants in Miami it iS sometimes
impossible to use English as a communication language). Nonetheless, cities have
always been dynamic as the meeting places for people from diverse cultures and
with varied ethnic origins, and with diverse educational backgrounds and talents.
Nijkamp (2009) discusses how some cities more than others represent an open
“agora” where ideas from diverse cultures and nations come together, and

... the challenge is how to turn possible tensions on such a multicultural “agora” into
positive synergetic energy. (p. 4)

2.3 The Critical Success Factors for Sustainable
Innovative Development

The urban fabric of modern cities thus forms a complex system that is influenced by
many endogenous and endogenous forces. As Nijkamp (2009) has stated:

.... In an open world dictated by global competitiveness, it is clear that cities are no longer
islands of stable development, but are instead dynamic agglomerations operating in a force
field where growth and decline are both possible. Cultural diversity may be a competitive
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asset to improve the socio-economic performance of cities, but in case of ethnic-cultural
tensions it may hamper a balanced development. (p. 4)

The issue is, then:

Which factors are decisive for a sustainable development of cities that is able to cope with
both local and global forces?

It is possible to propose a production function for urban sustainable innovative

development (SID) based on a pentagon model (see Fig. 2) — which has been used in
other contexts by Nijkamp et al. (1994) and Capello et al. (1999) — with five critical
success factors (CSFs):

1.

The availability of productive capital (PC): This corresponds to neo-classical
production theory where output is determined by the traditional production
factors labour and capital.

The presence of human capital (HC): This refers to the quality of labour input
obtained by means of education, training or new skills (e.g., in ICTs) and may be
seen as a productivity-enhancing factor. Clearly a balanced distribution of
human capital over people is of great importance.

. The access to social capital (SC): This condition comprises interaction and

communication between people, socio-economic bonds, social support systems,
business networks (formal and informal), relations based on trust, and so on.

. The usage of creative capital (CC): This may be seen as a great ability to cope

with challenges and new opportunities, and is reflected in entrepreneurial spirit,
new ways of thinking and acting, trend-setting artistic expressions, innovative
foresights, and so on. Such a factor is often found in a multicultural urban
melting pot.

. The existence of ecological capital (EC): This condition takes for granted that

a favourable quality of life, an ecologically benign condition in a city, presence
of green space and water, or an attractive living climate (e.g., recreation and
entertainment possibilities) contribute significantly to the innovative and
sustainable potential of the city.

PC

EC HC

Fig. 2 A pentagon model
presentation of urban
sustainable creative forces

[Source: Nijkamp (2009:
p- 5)] cc SC
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The various pentagon factors can, in principle, be measured and quantified, and
next be put in an explanatory econometric model (for an empirical estimation see
Capello et al. 1999).

3 Some Implications for Regional Development Planning

We certainly live in a rapidly changing and increasingly competitive world in
which uncertainty and risk are considerable. As discussed by Stimson et al.
(2006), the challenge facing economic development planners in contemporary
times has been how to formulate economic policy that will respond to both:

¢ Global dynamics
e Sometimes (or often) a national vacuum in adoption of a regionally oriented
macro policy in many countries

At one time regions were protected from outside competition, and to some extent
their economies could be manipulated by national governments. But that ability has
been overwhelmingly compromised as the economic rationalism pursued by many
national governments left many cities and regions to fend for themselves. Many
cities and regions continued to look to higher levels of government for support and
resources to provide economic direction and investment to stimulate economic
development. Unfortunately many cities and regions have failed to understand that
globalization has left those higher levels of governments relatively weak when it
comes to using their inherent power to apply economic and policy mechanisms to
enhance the competitiveness of regional economies.

A number of key themes have emerged regarding what constitutes regional
growth and development and what drives regional competitiveness. Not surpris-
ingly there have been differences of views among regional economic development
scholars, and some of those differences relate to the relative focus given to the roles
of exogenous forces on the one hand and the roles of endogenous processes and
factors on the other. But there does now seem to be an almost universal realisation
of what Garlick et al. (2006) have referred to as the “institutional embeddedness” of
endogenous processes and factors in regional development.

Of course exogenous factors are likely to remain important to a region’s eco-
nomic performance and how it develops over time; but increasing importance is
being placed on endogenous forces as determinants of a region’s competitiveness.
However, regional economic development policy initiatives now tend to be more
oriented — as they should be — towards measures that enhance local capacity and
capability for a city or region to develop and cope with rapid change in an increas-
ingly competitive global environment. While endogenous growth theory makes
mention of leadership, entrepreneurship, and institutional factors, little systematic
analysis has occurred to thoroughly conceptualize or, even more, measure their roles
as endogenous factors in the development process.

But as discussed by Stimson et al. (2006), in the contemporary policy era of the
last decade or two, it would seem that it has been more and more up to regions to



16 R.R. Stough et al.

develop and use their own devices to compete internationally in order to survive.
Thus, it had become increasingly common in regional development planning
strategy for there to be a reliance on endogenous processes, and typically that
was espoused in regional economic development policy. To do that a region
would need first have to have understood what the factors were that set the
dynamics of the new economic age that had emerged the late twentieth century.
In the wake of the current global financial crisis and recession conditions, it will be
interesting to see whether these much changed macro circumstances will set the
conditions for a rethinking of that regional self-reliance philosophy and usher in a
new era of innovation in institutional arrangements which could incorporate more
interventionalist policies in regional development strategy planning.

In the regional growth literature there is no doubt that the strategic importance of
knowledge for innovation and entrepreneurship has been increasingly recognised.
That has built on the notion of the “learning region” as proposed by Simmie (1997).
As discussed by Capello and Nijkamp (2009), in a neoclassical framework of
analysis long-range factors such as education, R&D, and technology, have played
a critical structural role in the context of the spatial mobility of production factors,
which could remove disparities (e.g., in terms of per capita income) in the long-run
and, as a result, may equalise factor productivity across a nation’s regions. And in
the endogenous growth literature we have seen how knowledge spillovers and
institutional arrangements in local regions are widely acknowledged as factors in
explaining how knowledge spillovers are spread (as growth spillovers), with those
knowledge spillovers representing pure externalities that produce non-compensating
advantages for the receivers (Nijkamp and van Hemert 2009). But Capello (2009)
has pointed to a discrepancy between the private and social optimum which creates
the emergence for ad hoc policy interventions.

In the current economic climate of the global financial crisis and recession,
Nijkamp and van Hemert (2009) have suggested that in trying to capture the
catalytic effect of creativity, innovation and R&D in generating knowledge growth
spillovers:

... more than ever there is a role for government in focusing strong and directed efforts to
boost the translation of scientific ideas into useful technologies, and to reinforce the base of
science skills that drives this innovation. (p. 1)

They go on to say:

.... Currently, there are different forces at play in the science domain that need attention
and support from governments. Besides tensions between local and regional demands, the
current crisis has highlighted the growing frictions between the individual and societal
needs. (p. 1)

The challenges today include the need to revolutionise transport technologies,
meet climate-change targets, and secure diversity of energy supply. On a national
level, that will require more directed research, education and training innovation
to develop the required skills to enact the new technologies, and the active partici-
pation of industry in government—science relations to help encourage innovation.
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This changing socio-political environment, Hertz (2009) suggests, will require
different research disciplines to work together more than ever.

In the context of regional development, Taylor (2009) has referred to the ability
to capture ideas and discoveries that flow from research as the main test of whether
the UK can recover growth and prosperity. He says that at present the UK does not
have the workforce needed to enact new technologies to address the challenges just
mentioned, and that is also the case across many if not all countries. While it is a
major policy challenge, it does, nonetheless, represent an opportunity for local
initiatives to be taken to boost investment in education and R&D, particularly in
science and technology.

The notion is that, through what has been termed the “triple helix scenario”
(Etzkowitz and Leydesdorff 1996, 1997, 2000), whereby investment in innovation
and R&D inputs will lead to greater innovation outputs when they originate from
local sources, cities and regions might be able to catalyse future economic growth.
Such a notion affirms the existence of a spiral pattern of relations and links between,
for example, three major institutional actors in a local environment — industry,
university and research institutes, and government. In that relationship the educa-
tion and research sector tends to have a critical part to play the context of economic
growth and regional development in the contemporary knowledge-based economy
and in helping societies to address the technological and policy challenges they face
with respect to issues such as climate change and achieving more sustainable
development. Thus, as Nijkamp and van Hemert (2009) say:

.... Concentrations of outstanding scientific facilities and activities are very important to
create challenging and attractive working conditions and opportunities for talented people.

(p- 6)

That reinforces what Florida (2002) had suggested in his work on the “creative
class” and the emergence of some cities as centres of creativity. Understanding the
institutional barriers that mitigate against achieving this creativity and the asso-
ciated economic dynamism of a city or region and how to unlock those barriers for
the emergence of a “learning region” is an obvious priority in regional development
strategy planning if the Pentagon model proposed by Nijkamp (2009) is to be
pursued.

A significant issue will be the degree to which regional development and growth
across regions will converge or diverge over time as a result of the “institutional
embeddedness” of endogenous processes (Garlick et al. 2006). Another will be the
nature of the “jumps and anomalies” Nijkamp (2008: p. 6) in urban and regional
systems. Endogenous growth theory can help us to understand the complexities of
a dynamic space-economy (including the shocks and bifurcations to which it is
subject), but contextual drivers and government policies will continue to cause
unexpected dynamics.

All these issues call for a solid analysis, based on a blend of theory, methodol-
ogy, empirics, and policy analysis. The present volume offers a collection of
refreshing contributions to modern regional economic growth theory against the
background of innovation and entrepreneurship.
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Interregional Knowledge Spillovers and
Economic Growth: The Role of Relational
Proximity

Roberto Basile, Roberta Capello, and Andrea Caragliu

1 Introduction

Standard neoclassical growth models (Solow 1956; Mankiw et al. 1992) implicitly
assume that the technological progress is characterized by a worldwide global
interdependence between economies without frictions. In contrast, recent main-
stream contributions to the economic growth literature (Lopez-Bazo et al. 2004;
Ertur and Koch 2007) support the idea that technological interdependence is not
homogenous across economies (countries or regions) and depends on their
geographical connectivity scheme with other economies, which adds to reflections
already envisaged in previous studies (Acs et al. 1994; Anselin et al. 2000). An
important feature of technology is its aptitude to spread across borders (Coe and
Helpman 1995, and Eaton and Kortum 1996, among others). However, the spatial
diffusion of technological knowledge may be geographically bounded, so that
the stock of knowledge in one region may spill over into other regions with
an intensity which decreases with geographical distance (the so-called “spatial
friction” hypothesis).

Based on these assumptions, spatial autoregressive reduced forms of the
economic growth model have been derived, in which the growth rate of a region
depends not only on its initial conditions and on its own structural characteristics
(such as population growth rate and human and physical capital accumulation
rates), but also on initial conditions, structural characteristics and growth rates of
its neighbors. In particular, by assuming that technical progress depends on the
stock of physical capital per worker and of human capital accumulated in other
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countries and not merely in the home country, Ertur and Koch (2007) have obtained
a growth equation characterized by parameter heterogeneity linked to the geograph-
ical location of the economies. In order to test these predictions, spatial econometric
tools (such as spatial lag, spatial error and spatial Durbin models) have been largely
used in the empirical literature (Lopez-Bazo et al. 2004; Rey and Janikas 2005;
Rey 2004; Rey and Montouri 2004). Some authors have also taken into account the
possibility of parameter heterogeneity, using either spatial autoregressive local
estimation methods (Ertur and Koch 2007) or spatial autoregressive semiparametric
additive models (Basile 2008, 2009).

In this paper we test the hypothesis that geographical proximity is not the only
dimension to be considered in order to capture the mechanisms governing knowl-
edge spillovers. As already emphasized in the literature, other forms of proximity
must be considered as complementary (or alternative) to physical distance: social
proximity (Boschma 2005; Capello 2007, 2009a), organizational proximity (Bellet
et al. 1993; Rallet and Torre 1995), institutional proximity (Lundvall and Johnson
1994), technological proximity (‘Cantner and Meder 2007) and specialization
proximity (Ciccone 2002; Henderson 2003).

In this study we analyze the joint effect of relational and spatial proximity. The
notion of relational proximity is based on a new concept of space, which accounts
for the ways in which economic agents potentially interact and for the ways in
which this interaction influences learning processes (Capello 2009a). Relational
proximity is measured in terms of the difference between trust in two regions. Our
assumptions are that knowledge spillovers depend on the presence of both
geographical and relational proximity and that the simultaneous presence of geo-
graphical and relational proximity enhances the intensity of knowledge spillover.

We test these assumptions on a sample of 249 NUTS2 regions of the EU27 over
the period 1990-2004. Along with a traditional spatial weights matrix, we introduce
a matrix of inverse relational distance built on a measure of trust, defined as the
capacity of economic agents in a regional context to act in cooperation with other
actors, a capability which stems from a strong identity and sense of belonging, from
shared trust and shared behavioral codes. Operationally, relational proximity is
defined as the inverse distance of trust wealth among pairs of regions, normalized
by the sum of the trust endowment in those areas. We find strong evidence of a
positive role of relational proximity as a source of knowledge spillovers in the
analyzed sample. We also produce evidence on the fact that geographical proximity
enhances its positive external effects when regions are also close in terms of trust
wealth.

The rest of the paper is organized as follows. In Sect. 2 we elaborate on the need
to use the concept of relational distance to explain knowledge spillovers. Section 3
describes our dataset and the variables, while also providing an explanation of our
measure of relational distance. Section 4 presents the results of an econometric
analysis testing the assumptions of a positive role of relational proximity as a source
of knowledge spillovers and of the super-additive effect of relational and spatial
proximity. Section 5 concludes.
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2 Knowledge Spillovers: The Role of Physical
and Relational Distance

Economic theory is increasingly aware of the strategic role played by — voluntary or
unintended — technological interdependence among economic actors. In particular,
the interest in knowledge spillovers lies in the fact that they represent pure extern-
alities, producing non-compensated advantages for receivers; a discrepancy
between private and social optimum generates the need for specific policy inter-
ventions.

The concept of knowledge spillovers has stimulated interest in economic the-
ories with rather different approaches, from mainstream to heterodox views. In
neoclassical growth models, the dominant paradigm is that national growth rates
depend on the growth rates and income levels of other countries. Stylized facts
demonstrate that economic activity is concentrated at different spatial levels —
countries, regions, cities (Easterly and Levine 2001), the reason lying in the strong
global interdependence of technological progress. Knowledge accumulation affects
the technological development (2 la Solow 1956), the physical capital accumulation
(a la Romer 1986) and the human capital accumulation (a la Lucas 1988) in the
home country; what is new is the idea that knowledge accumulated in one country
affects technological development and growth of other countries. In these models
the intensity of the knowledge spillover effect depends on socio-economic or
institutional proximity, measured by an exogenous variable, namely the geographi-
cal proximity of countries (Ertur and Koch 2007).

Regional economists and economic geographers achieve the same result, devel-
oping the concept at a more spatially disaggregated level of analysis. Knowledge
spillovers imply that knowledge created by an organisation generates positive
effects not only within it, but also for other organisations located in neighbouring
regions (Fischer et al. 2006). This literature differentiates with mainstream eco-
nomics as knowledge spillovers are interpreted as a spatially-bounded phenome-
non: they take place mainly among regions or cities, rather than countries. This in
turn would facilitate the exchange of information, face-to-face contacts, trade and
market relationships, all within a pure gravity type logic. Such explanations date to
Marshall’s identification of high flows of information and ideas between firms of a
region — what is “in the air” — as one of the main reasons for concentration of
activities in space (Marshall 1920). In a pure spatial/geographical approach, the
knowledge transmission channels are epidemiological contacts among local agents
(Capello 2007).

More recently, doubts have been expressed on the idea that the mere geographi-
cal proximity is able to interpret all mechanisms behind knowledge spillovers
(Boschma 2005; Capello 2007, 2009a, b). Geographical proximity justifies knowl-
edge spillover effects through simple gravity-type processes, that hold at country,
region or city levels, which limit the interpretation of the spillover effects under two
perspectives (1) on the one hand, its validity at different geographical levels makes
the spillover an a-spatial concept; (2) on the other, a pure geographical, gravity-type
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approach does not explain the learning processes of agents and contexts: learning
on how to translate knowledge into innovation, learning on how to get the highest
benefits from the presence of a multinational enterprise, learning to attract
resources at the local level and to apply them in a creative and innovative way.
Different learning processes explain why two regions at the same distance from a
third highly innovative region may have a completely different absorption capacity
of knowledge spillovers.

This implies that as other regions face endogenous growth processes, the extent
to which a region can benefit from the external stimulus depends also, in our
conceptual framework, on the relative differences in trust between the regions. As
differences in trust decline, the ease with which knowledge travels and can be
understood, decoded and efficiently exploited increases (Capello et al. 2010).
Lower differences in trust between regions implies therefore higher absorptive
capacity of firms, individuals and institutions, as well as lower transaction costs
in the process of knowledge decoding and transfer.

Recent work has taken the need for non-geographical notions of distance
seriously. In Maggioni et al. (2007) the effect of relational proximity, along with
more traditional geographical proximity on growth spillovers is explored, with the
use of data on research networks built up with EU Fifth Framework Programme and
EPO co-patent applications. Ponds et al. (2010) proceed a step beyond and use the
geographical and relational spatial lag of the performance measure as an indepen-
dent variable simultaneously.

In order to introduce learning mechanisms in the explanation of knowledge
spillovers, a relational approach is required, that explains the ways in which agents
and contexts learn: this approach mainly interprets knowledge accumulation as the
accumulation of knowledge through cooperative learning processes (Camagni
1991; Keeble and Wilkinson 1999, 2000), nourished by spatial proximity (“atmo-
sphere” effects), network relations (long-distance, selective relationships), interac-
tion, creativity and recombination capability.

This approach entails a relational definition of space. Functional/hierarchical,
economic and social interactions take place in this space and are in turn embedded
into geographical space (Camagni 1991; Camagni and Capello 2009). Relational
space plays a role in learning processes. It develops and reinforces interactive
processes between actors at the local level. It forms the set of shared behavioural
codes, common culture, the capital of trust among agents and the sense of belong-
ing. In turn, it depends on the social glue that is present in the region, which
represents a pre-requisite for a creative interaction. These characteristics act on
the capacity of firms to engage in market interactions. They develop and enhance
collective learning processes by means of specific territorial channels through
which knowledge flows by virtue of (a) the huge mobility of professionals and
skilled labour — among firms but internally to the local labour market defined by
the district or the city, where mobility of this kind is highest, and (b) intense
co-operative relations among local actors and, in particular, customer-supplier
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relationships in production, design, research and, finally, knowledge creation
(Camagni and Capello 2002)."

Territorial channels of knowledge flows are typical of production contexts
characterised by the presence of small and medium sized firms (SMEs). The
average dimensions of firms fostering the exchange of knowledge and the mutual
transcoding of tacit information is not sterile: in fact, previous streams of literature,
such as the milieu innovateur and the industrial district theory, have suggested that
tacit knowledge exchange is maximized in SMEs. However, they are also relevant
in contexts where large firms develop their own internal knowledge, culture and
know-how by enhancing internal interactions and boosting selective external inter-
action with industrial partners, universities, professionals and research centres. In
this view, the channels through which knowledge spreads are territorialized, embed-
ded into the socio-cultural structure of a local system and, therefore, anchored by
definition to the local area. Thus, the territorial reasons for a spatially-bounded effect
of knowledge spillovers are identified and the limits of a-spatial theories in which
knowledge spillovers concept is applied indifferently to countries, regions or cities
are overcome.

Relational proximity — defined as the similarities of two areas in terms of shared
behavioural codes, common culture, mutual trust, sense of belonging and coopera-
tion capabilities — plays an important role in the capacity of a region to absorb
knowledge spillovers. Cooperative learning processes are nourished by spatial
proximity (“atmosphere” effects), network relations (long-distance, selective rela-
tionships), interaction and cooperation. Therefore, while geographical proximity is
a good proxy for the “atmosphere effect”, relational proximity measures the
potential interaction and cooperation capabilities in knowledge accumulation.
Relational proximity is therefore at least as important as geographical proximity
in order to understand the micro-foundations of knowledge spillovers and the
channels through which knowledge diffuses. Being geographically close to a region
with similar relational capacity reinforces knowledge diffusion between the two
areas. By the same token, relational proximity reinforces the effects generated by
geographical closeness thanks to synergies and increasing returns.

From this conceptual framework we obtain two testable assumptions: HI.
“knowledge spillovers depend on the presence of both geographical and relational
proximity” and H2. “the simultaneous presence of geographical and relational
proximity enhances the intensity of knowledge spillovers”. Hypotheses HI and
H?2 will then be empirically tested in Sect. 4 by introducing a relational distance
effect within the Ertur and Koch’s (2007) approach.

'A collective learning process of this kind was first hypothesized by the GREMI group (Camagni
1991; Perrin 1995) and subsequently widely adopted as a sound theoretical concept for the
interpretation of knowledge-based development and innovation (Keeble and Wilkinson 1999,
2000; Capello 1999; Cappellin 2003).



26 R. Basile et al.

3 Data and Variables

3.1 Basic Variables

We test our two hypotheses by estimating growth regression models on a sample of
249 NUTS2 regions belonging to the enlarged Europe (EU27). The dependent
variable is the labour productivity growth rate computed for the period
1990-2004, 7, = T~'(Iny; — Iny). Basic data come from EUROSTAT Regio
and Cambridge Econometrics databases, which include information on real gross
value added, employment, investment, secondary education attainment and R&D
investments. We measure labour productivity, y, as the ratio between total real
value added and total employment; the saving rate, s;, as the average share of gross
investments on real gross value added; the human capital accumulation rate, s;, as
the average percentage of a region’s working population in secondary school.
Finally, n is the average growth rate of total employment.

In the last set of estimates we carry out a robustness check, controlling for other
variables that modern regional growth theory considers as potentially relevant in
explaining regional performance: sectoral composition (Perloff et al. 1960),
agglomeration externalities (Ciccone and Hall 1996; Ciccone 2002), externalities
associated to sectoral diversity (Jacobs 1969; Glaeser et al. 1992; Beaudry and
Schiffauerova 2009) and R&D intensity (Sterlacchini 2008).

Sectoral composition is measured by the share of agricultural employment on
total regional employment, Skare(agr), assuming that a higher share of agriculture
may subsequently reduce economic performance. Agglomeration externalities,
dens, are measured by the density of employment (ratio between total employment
and regional surface in km?) Jacobs externalities are measured as the median of
Balassa indices, Jacobs = median (i{ /léi) , where i denotes the region and s indexes
the sector, E;; stands for average employment in the s-th sector (at two-digit level of
the classification of economic activity)? for the i-th region, E; is the average overall
employment in the i-th region, E; indicates the employment in the s-th sector in
Europe, while E is the overall European employment.® Finally, R&D intensity,
r&d, is measured by the percentage of total intramural R&D expenditure on gross
value added.

2Namely, sector DA (food products, beverages and tobacco), DB (textile and textile products), DC
(leather and leather products), DD (wood and wood products), DE (pulp, paper and paper products;
publishing and printing), DF (coke, refined petroleum products and nuclear fuel), DG (chemicals,
chemicals products, and man-made fibres), DH (rubber and plastic products), DI (other non-
metallic mineral products), DJ (basic metals and fabricated metal products), DK (machinery and
equipment n.e.c.), DL (electrical and optical equipment), DM (transport equipment) and DN
(manufacturing n.e.c.).

3Since the Balassa index follows an asymmetric distribution (with a fixed lower bound, 0, and a
variable upper bound, E/E;), its median turns out to be the most appropriate indicator of the
distribution position. When the median is low, an economy shows a comparative advantage in a
large share of sectors and its productive structure is therefore diversified, and vice versa. So, we
use the median as a direct measure of diversification.
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Spatial lags of residuals and variables are computed using different distance-
based spatial weights matrices. More precisely, for the diagnostics of residuals from
the estimates, we use a binary spatial weights matrix with a distance based cut-off,
whose elements w;; assume value of 1 if the distance between the centroids is lower
than 424 km (the minimum distance which allows all regions to have at least one
neighbour) and zero otherwise:

1 ifd; <424km
Wij = .
o otherwise
Elements w; on the main diagonal are set to zero by convention, whereas
elements w;; indicate whether region i is spatially connected to region j. For the
computation of spatial lag variables, we compute a more general inverse-distance
spatial weights matrix

di' if diy < 424 km
Wi = .
o otherwise
where, again, w; = 0. In order to normalize the outside influence upon each region,
the weights matrix is row-standardized, so that the spatial lag of a variable is simply
the weighted average of the neighbors’ observations.

The chosen time span (1990-2004) encompasses, among others, two major
breaks in the European history. First, it starts with the fall of the Communist regimes
in Eastern countries. Then, it ends with the years of the biggest wave of enlargements
(2004 and 2007, respectively) of the European Union, which coincided with the
inclusion of 12 more countries in the EU. Although the enlargements themselves
have physically taken place after the period surveyed in the present paper, the theory
of rational expectations offers support to the idea that most of the effects of the 2004
enlargement may be already captured in the final years of the sampled period.

While these two major events are likely to have influenced our results, in
particular in terms of growth rates, we believe that this study may shed further
light precisely on the reasons of different economic performance of European
regions. The switch to a competitive, market-based economic regime, and the
announcement effect of the 2004 enlargement may in fact have boosted New
Member States (NMS) economies much more than what actually happened. In
fact, initial trust differences among regions may contribute to the explanation of
growth differentials in EU regions beyond the cyclic effects present in any sample.

3.2 A Measure of Relational Distance

The core of our tests entails the definition and computation of relational distance.
As stated in Sect. 2, we believe collective learning to be enhanced not only by the
physical proximity of relevant actors (individuals, firms and institutions), but also
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by relational proximity. Holding physical distance constant, knowledge flows more
easily when people face low transaction costs in the process of exchanging infor-
mation: this requires a high level of trust within organizations (La Porta et al. 1997),
which in turn facilitates the effectiveness of weak ties (Granovetter 1973).

Among the several dimensions along which we may measure relational proxim-
ity, we select the one we believe to have the highest impact on knowledge flows:
trust. As levels of trust rise, individuals and firms are more prone to exchange
knowledge. Trust enhances local channels of knowledge transmission, especially
cooperation among local actors, local firms, clients and suppliers.

We measure trust in the most direct way, exploiting information collected by the
EVS.* In particular, citizens have been asked “How much do you trust people?” The
scale of possible answers ranges from 1 (“I trust them completely”) to 5 (“I don’t trust
them at all””). For each region we calculate the percentage of answers 1 and 2 over the
subsample of EVS individuals that answered this question.” Thus, for each region we
have a measure of the average percentage of people who trust others “completely” or
“enough”: the vector’s domain is trust € [0, 1].° Trust distance between regions i and j
is therefore calculated as wf,’e, = dijf I, with dij = |trust; — trustj’ / (trust,- + trustj). The
inverse-distance trust weights matrix is finally created as the inverse of the absolute
distance between trust levels in each region.’

Figure 1 plots the values of our relational distance indicator as a function of its
numerator and denominator. The indicator increases monotonically with the numer-
ator and decreases monotonically with the denominator. This allows us to conclude
that, if two regions display a minor difference between their level of trust, while
both having high values of trust, our indicator signals a lower distance than in the
case of two regions with low difference between their level of trust and low values
of trust. By the same token, our indicator assigns a higher distance between two
regions with a high difference in their trust levels and a low amount of total trust

“EVS is among the widest surveys comprising statistical information from individual question-
naires on the values of European citizens. This paper uses its 1990 wave, which perfectly matches
the initial year of our estimations. More information can be found on www.europeanvalues.nl
5This amounts to 37,107 cases, with just 1,106 individuals missing; hence, the question had a reply
rate of about 97% of the individuals interviewed. The EVS sample was drawn from the population
of adult citizens over 18 years of age. In some countries, random sampling was applied, in others
quota sampling. The samples were weighted to correct for gender and age: the survey, therefore,
correctly represents the population of each region.

The actual range of the variable goes from 0.03 (recorded for Sardinia) to 0.64 (corresponding to
Sydsverige).

"Glaeser et al. (2000) reviews the use of the EVS trust question. They find the question may also
capture the level of trustworthiness of individuals, while also detecting high correlations among
the EVS trust level measured within the survey and the outcome of two experiments aiming at
identifying trust behaviors.
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Fig. 1 Relational distance indicator as a function of its components

than between two regions with a high difference in their trust levels and a high
amount of total trust (and vice versa).>’

As for the correlation between physical and relational distance, Pearson’s
correlation index is equal to —0.18, significant at the 99% confidence level.
Although in absolute terms not particularly high, the correlation coefficient implies
that pure geographical proximity does not necessarily imply relational proximity.
Spatially neighbouring regions may actually enjoy significantly different levels of
trust, which therefore contributes to our understanding of why, ceteris paribus,
regions with similar endowments of physical factors and with analogous locations
display significantly different growth rates.

The issue of missing values is quite relevant for two reasons. First, as the data
coverage starts from 1990 and includes former-communist regions, several statis-
tics are missing for the first years after the fall of communist regimes. Second, we
exclude Slovenija, Cyprus, Latvija and Malta in order to avoid problems with
weights matrices (either spatial proximity is difficult to define or else EVS data
are missing, as is the case for Cyprus). We also exclude Bulgarian regions in order
to fully exploit the EUROSTAT Regio database and, in particular, its ATECO

8Notice that, as easily detectable from the Figure, and clear from the social distance formula, the
indicator takes on value zero (whatever the sum of trust levels in the regions) when the numerator
is zero. This may, however, happen for all the regions sharing the same level of trust. For such
regions, it does not matter whether they share a high, medium or low level of trust: our indicator
scores zero anyway. This is shown in Figure 1 with the dots on the xy plane.

The same conclusions could be obtained mathematically. In fact, both the numerator as well as
the denominator of the social distance measure are of first order, thus converge asymptotically
with the same speed; besides, they both map on the positive half of the real numbers. This line of
reasoning is behind the shape of the plot depicted in Fig. 1.
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2-digits level occupation series, which is not available for this country. We end up
with 249 NUTS 2 regions covering 22 European Countries.

4 Relational Proximity in Knowledge Spillovers

4.1 Linear Growth Model and Spatial Interaction Effects

We begin the empirical analysis of the growth behaviour of the EU-27 NUTS-2
regions by estimating the linear specification of neoclassical growth model pro-
posed by Mankiw et al. (1992).

7y = Bo + BiInyo + By Insg + Bylns, + By In(n +0.05) + & (1)

The estimation results (not reported, but available upon request), obtained
using heteroskedasticity-corrected variance-covariance matrices as suggested by
Cribari-Neto (2004), confirm the theoretical predictions: regional productivity
growth rates are positively affected by physical and human capital accumulation
rates and negatively influenced by employment growth rates and initial productivity
levels. Thus, the conditional convergence hypothesis cannot be rejected, but the
speed of convergence (equal to 0.427%) is rather slow and the corresponding half-
life is 162 years (almost three times the one estimated for Western Europe regional
samples by Le Gallo et al. 2003, among others).

Even though OLS estimates tend to corroborate the hypotheses suggested by
Mankiw et al. (1992), the diagnostics of the residuals reveal that the linear aug-
mented Solow model is mis-specified due to (a) the assumption of homogenous
behaviour (the RESET test raises doubts on the capacity of the linear functional
form to properly capture the data generating process) and (b) the omission of
variables that capture technological interdependence (Moran’s I tests yields to
reject the assumption of spatial independence of the residuals).'® Given these
results, we relax the hypothesis of linearity and spatial independence and estimate
a semiparametric spatial Durbin model (SDM) as well as a semiparametric spatial
lag model (SAR).

The semiparametric spatial Durbin growth regression model can be specified as
(Basile 2008, 2009).

"%Moran’s I tests have been performed using distance-based binary spatial weights matrices. Many
distance cut-offs, ranging from 420 km (the minimum distance which allows all regions to have at
least one neighbour) to 1,020 km with a step of 50 km, have been adopted. All corresponding
spatial weights matrices yield significant values of Moran’s /. The highest standardized Moran’s /
value occurred in correspondence to the minimum distance.
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7y = Bo +fi(Inyo) +fo(Waise Inyo) + f3(Insi) + fa(Wais Insy)
+fs(Insp) + fo(Waise Ins3) + f7(In(n + 0.05)) + f3(Waise In(n + 0.05))
+ PaissWaistvy + € ()

where f;(.) are unknown smooth functions of the covariates, Wy, is a spatial
weights matrix, the smooth terms f>(-), fa(+), fo(-) and f5(-) capture the effect of
the spatial lags of the exogenous variables, p,, iS a parameter measuring the
amount of global spatial externalities (or spatial technological interdependence)
and ¢ is a vector of independently distributed errors. This specification is consistent
with the economic growth model developed by Ertur and Koch (2007) based on the
assumption that technological knowledge spread across regions/countries with an
intensity which decreases with geographical distance. The matrix Wy used to
estimate this model has been described in the previous section.

LeSage and Pace (2009) suggest that the SDM specification can also be derived
from a data generating process characterized by unobserved heterogeneity and that
the SDM nests both SAR and SEM (spatial error model). However, the SDM
specification implies an inflation of smooth terms (especially when two different
weight matrices are used in the same model and the number of exogenous variables
is not negligible). An alternative method to control for unobserved spatial hetero-
geneity, rather diffused in spatial statistics (Venables and Ripley 2002), consists of
including in the model a spatial trend surface, that is a bi-dimensional smooth
function of northing (no) and easting (e), f(no,e), instead of spatially lagged
exogenous variables:

7y = Bo +fi(lnyo) + fo(Inse) + f3(Insy)

3
AR08+ ) +5(10,€) + paWass, +¢ @

Both models (2) and (3) include the endogenous term Wd,-s,yy.l "In order to deal with
endogeneity problems in a nonparametric framework, Blundell and Powell (2003) have
proposed to use the “control function” approach which consists of two steps. In the first
one, an auxiliary nonparametric regression Waisy, = By +fi(.) + ... + h(Z) + v is
considered, with Z a set of conformable instruments and v a sequence of random
variables satisfying E(v|Z) = 0. The second step consists of estimating an additive
model of the form y, = By +£1(.) + ... + pWaig), +£7(9) + .

We employ the methodology proposed by Wood (2006) to estimate models (2)
and (3) with spline-based penalized regression smoothers which allows for auto-
matic and integrated smoothing parameters selection via GCV. For the two spatial
dimensions 7o and e, an isotropic thin plate regression spline basis function is used,
as suggested by Augustin et al. (2009). The econometric results reveal that the two

""In linear spatial regression analysis, Kelejian and Prucha (1998) have proposed a 2SLS proce-
dure to estimate the spatial autocorrelation regression model and have suggested using spatial lags
of the strictly exogenous variables as instruments.
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models perform quite similarly in terms of adjusted R?, percentage of explained
deviance, GCV score and AIC. Both specifications allow to predict the spatial
variability in growth behaviour better than non-spatial linear and nonlinear models
and to solve the issue of spatial autocorrelation in the residuals (Moran’s [ statistics
are no more significant). Given the similarity between the two models, and due to
the lower number of smooth terms included in the augmented spatial lag model (3),
we will keep this specification as the preferred one to continue our from-particular-
to-general estimation strategy.

Two-step estimation results of model (3) are reported in Table 1. The F-tests for
the overall significance of the smoothed terms have p-values lower than 0.05 in all
cases, while the number of effective degrees of freedom (edf) suggests that the
relationship between regional growth and its determinants is far from being linear.
Figure 2a—d show the fitted univariate smooth functions (solid lines), alongside
Bayesian confidence intervals (shaded grey areas) at the 95% level of significance,
computed as suggested by Wood (2006). In each plot, the vertical axis displays the
scale of the expected values of regional growth, while the horizontal ones report the
scale of each determinant.

An inverted U-shaped relationship between growth and initial conditions
emerges (Fig. 2a), with a clear downward pattern in fl(ln Yo) only after a certain
threshold of the relative level of GDP per worker in 1990 (Inyy): specifically, a
diverging behaviour characterizes the group of Eastern regions (45 regions), while
Western regions maintain a conditional predicted convergence path. The assump-
tion of identical speed of convergence is consequently rejected.

Nonlinearities in the effects of gross physical investment, fz(ln sx), and of sec-
ondary school enrolment ratio, f3(ln sp), are clearly detected. Specifically, an
increase in the saving rate is associated with an increase in growth rate only when
In s is above the EU average. The existence of a threshold in the effect of In s

Table 1 Nonparametric estimation results of the additive nonlinear model

Variables Unconstrained nonlinear growth model

F-tests and p-values Edf
fi(Inyo) 14.418 [0.000] 2.543
Fo(Insy) 16.911 [0.000] 2.424
f(nsy) 3.165 [0.013] 3.649
f1(In(n +0.05)) 5.721 [0.000] 2.607
R? " 0.533
Deviance 554
AIC 740
GCV 1.137
Moran’s [ 3.848 [0.000]

Notes: Dependent variable: productivity growth rate. F test and p-value (in squared brackets) for
the overall significance of smooth terms are reported in Column 2. Edf are the effective degrees of
freedom. Deviance is the percentage of explained deviance. AIC is the Akaike Information
Criterion. GCV is the generalized Cross Validation. Moran’s / standard deviates and p-values
are computed using a great-circle distance-based binary weights matrix with a threshold distance
of 424 km. The number of observations in the sample is 249
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Fig. 2 Model 2: partial effects of univariate smooth terms

(Fig. 2b) is in line with Azariadis and Drazen (1990) theoretical prediction. Quite
differently, the rate of schooling has a positive effect on regional growth only up to a
threshold, then a downward pattern comes out (Fig. 2c). To explain this odd result, it
may be useful to observe that most of the regions with levels of In s;, higher than the
threshold belong to Eastern countries. It is recognised that, despite the high enrol-
ment rates in primary and secondary schooling, a decline in the quality of education
is of particular concern in these countries. Finally, the influence of the employment
growth rate on regional growth is monotonically negative, albeit the marginal effect
is not homogenous across the sample (Fig. 2d). Finally, Fig. 3 displays the partial
effect of the smooth interaction between latitude and longitude, f(no, ¢).

The value of the spatial autocorrelation parameter p,,, is equal to 0.58 and
statistically significant at the 5%, confirming the role of spatial frictions in the
interregional diffusion of technological spillovers. The endogeneity of the lag term
deyy is confirmed by significance of the control function f;(v). As pointed out
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Fig. 3 Partial effects of the
smooth interaction term

flo(lat’ long)

above, the significance of the p;, parameter means that the exogenous terms affect
the left hand side of the model through a “global multiplier effect” (“spatial
diffusion with friction”) (see Anselin 2004; and Basile 2008, for a thorough
discussion of these issues).

4.2 Relational Proximity and Knowledge Spillover Effects

In this section we present the results of an econometric analysis aimed at testing the
two hypotheses illustrated in Sect. 2 (statements H/ and H2). We first analyze
proposition H/, according to which knowledge spillovers depend on the presence of
both geographical and relational proximity. This assumption is tested by including
on the right-hand side of the growth regression model a linear term measuring the
relational spillover variable, W,,;7,, along with the linear term measuring the spatial
spillover effect, WaistVy while all other variables are treated as nonlinear smooth
terms:

7y = Bo +fi(lnyo) +fa(lnse) +f3(Insp) + fa(In(n + g + 6))

4
+fs(lat,long) + puigWaiseVy + PraWrer?y +fo(Vaist) + 1 (Vret) + € @

Spatial interactions are based on the inverse distance weights matrix, while
relational interactions are modelled with the relational inverse distance matrix
W,e illustrated in Sect. 3. A control function approach is adopted in order to
control for the endogeneity of both variables. “Relational lags” of the exogenous
explanatory variables are therefore considered as further instruments. The smooth
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interaction between latitude and longitude, f(lat, long), accounts for spatial trends
in the DGP."

Estimation results of model (4) are shown in Table 2. The p,, and the p,,
parameters measure the degree of spatial spillovers and of relational spillovers,
respectively. The magnitude of p, is rather high (0.788) but in line with that
reported in previous analyses (Basile 2009), while the coefficient p,,; is equal to
0.219 and significant at the 1% level. Apparently, a relevant role for geographical
distance is maintained when the effect of relational distance is accounted for. The
economic interpretation of a significant p,,; parameter is similar to the one usually
adopted with respect to the p;,, parameter. Thus, we can say that a random shock in
regions 7 as well as a change in the level of an exogenous variable (such as human or
physical capital investments) in regions i influence not only the growth outcome of
that region, but also the growth outcome of all other regions with a strength
decreasing with the relational distance between the regions (along with the geo-
graphical distance between regions).

While the control function associated to the geographical lag — fs(vaisr) — is
highly significant, confirming the endogeneity of this process, trust lag does not turn
out to be endogenous. We interpret this result as a further demonstration of the slow
pace at which soft forms of capital accumulate over time (Putnam 2000). Trust
capital is as easy to spoil as difficult to accumulate. Synergies among local actors
crucially depend on mutual understanding, which in turn thrives on high education
levels, cultural homogeneity and sharing similar values.

As mentioned above, all other terms enter the model nonlinearly. Nonlinearities
in economic growth regression usually come out from three possible reasons (1) the
existence of multiple steady-states in the DGP, (2) the omission of relevant growth
determinants, (3) nonlinearity in the production function. The number of effective
degrees of freedom (edf) associated to each smooth term is always higher than one
suggesting that in fact the relationship between regional growth and its determi-
nants is far from being linear. Specifically, the estimation results suggest that an
increase in the saving rate is associated with an increase in growth rate only when
In 54 is above the EU average. Quite differently, the rate of schooling has a positive
effect on regional growth only up to a threshold, then a downward pattern comes
out. Finally, the influence of the employment growth rate on regional growth is
monoton3ically negative, albeit the marginal effect is not homogenous across the
sample.’

Prior to the main tested hypotheses, we adopted a from-particular-to-general specification
strategy to choose the most suitable specification. The first step entails estimating a basic
human-capital augmented neoclassical model a la Mankiw et al. (1992). Next, the hypothesis of
linearity and of spatial independence is relaxed, as residuals of the first OLS estimates display
spatial autocorrelation. We therefore estimated a spatial Durbin model (and a spatial lag) model,
la Ertur and Koch (2005, 2007) and Basile (2008, 2009). Finally, we augment the spatial lag
specification by incorporating social proximity effects. This section presents the econometric
results of the preliminary two steps, while the effect of social proximity is analyzed in Sect. 4.2.

BThe plots of these smooth terms are not reported in the paper, but they are available upon request.
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Finally, although the effect of the other variables remains qualitatively similar to
those obtained in a linear setting, the inclusion of relational knowledge spillovers
consistently improves all relevant fit statistics and choice criteria: the adjusted R? is
equal to 0.733 (it is equal to 0.37 in a linear setting), the percentage of explained
deviance and the Generalized Cross Validation (GCV) score are equal respectively
to 76.9 and to 0.719, while the Akaike criterion decreases with respect to linear
estimates to 621. The Moran’s I statistics are not statistically significant.

However, one point in this relationship is not yet fully clear. How do geographi-
cal and relational distance interact with each other? The answer to this question is
the object of the next section.

4.3 Geographical and Relational Proximity: Synergies
in Knowledge Spillover Effects

The growth model presented in (4) can be further adapted in order to take possible
(nonlinear) interactions between the two global spillover effects into account.
Column 2 in Table 1 reports the estimates of a fully nonlinear econometric
model, where the extent to which knowledge spills over surrounding regions is
accounted for by a smooth term. In this case non linear structure is ex ante imposed
for the distribution of geographical and relational frictions among European regions
in the emergence of knowledge spillovers.

This statement corresponds to testing the second research question (H2) pre-
sented in Sect. 2. This translates in the following testable nonlinear equation:

7y = Bo +fi(lnyo) + fo(Insp) + f3(Insy) + fa(In(n + g + 9))

+f5 (lat, 10”18) +f6 (Wdistyyy Wrel"/y) +f7 (‘A)dixt) +f8 (‘A}rel) +¢é (5)

Results of estimating (5) are shown in Table 2. The smooth term is highly
significant at all conventional levels. From this analysis and provided estimates
for relevant controls that do not differ consistently from similar linear models, we
can infer that indeed not only geographical distance plays a role in mitigating the
extent to which knowledge spillovers travel. Also, relational distance co-deter-
mines the geography of knowledge spillovers.

This statement can also be seen graphically. Figure 4 plots the joined effect of
Waist)y and Wieryy from two different perspectives. The vertical axis displays the
scale of the expected values of regional growth, while the two axes of the horizontal
plane report the scale of Waist)y and Wier)y-

Not only does a smaller distance — both in terms of geographical and relational
space — increases the magnitude of estimated knowledge spillovers; but also the
effects of the two measures of proximity mutually reinforce. We can therefore infer
that knowledge flows more easily between regions that are not too distant either
from a geographical or a relational point of view. We can conclude that, ceteris
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Table 2 Spatial and relational spillovers
Variables Linear externalities

Nonlinear interaction between
spatial and relational

externalities
F-tests and p-values Edf F-tests and p-values Edf
fi(Inyo) 6.002 [0.000] 3.028 10.718 [0.000] 3.259
f(nsg) 18.912 [0.000] 2.483 19.239 [0.000] 2.079
fs(Insy) 7.505 [0.000] 3.942 9.528 [0.000] 3.938
fa(In(n + 0.05)) 3.022 [0.038] 2.555 5.572 [0.019] 1.000
fs(lat,long) 2.387 [0.002] 15.649 3.068 [0.010] 4.988
Jo(Vaist) 23.797 [0.000] 2.894 37.230 [0.000] 2.847
F1(Vsoe) 1.175 [0.279] 1.000 0.187 [0.665] 1.000
Paist 0.788
(0.245) [0.001]
Psoc 0.219
(0.067) [0.001]
1 (Wdl-s,yy,Wm.yy) 17.823 [0.000] 4.567
Rgd,._ 0.733 0.747
Deviance 76.9 77.1
GCV 0.719 0.650
AIC 621 599
Moran’s [ —0.229 [0.590]

0.199 [0.421]
Notes: Dependent variable: productivity growth rate. F test and p-value (in squared brackets) for

the overall significance of smooth terms are reported in Column 2. Edf are the effective degrees of
freedom. Deviance is the percentage of explained deviance. AIC is the Akaike Information
Criterion. GCV is the generalized Cross Validation. Moran’s / standard deviates and p-values

are computed using a great-circle distance-based binary weights matrix with a threshold distance
of 424 km. The number of observations in the sample is 249
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Fig. 4 Partial effects of the smooth interaction term

paribus, both spatial and relational proximity co-determine knowledge spillovers
and their impact is maximized when regions are both physically as well as relation-
ally proximate.
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A final improvement in our estimates entails a richer semi-nonlinear economet-
ric model, where we also control for selected growth-enhancing factors that have
been previously found to be relevant in the regional growth literature. This is done
in the next sub-section.

4.4 Robustness Checks

To test the robustness of our results, we control for the omission of possibly relevant
growth determinants. Specifically, we take agglomeration and Jacobs externalities
as well as sectoral composition and R&D intensity as controls entering the model
linearly whereas we allow the other variables to make up the nonlinear component
of the semiparametric model:

7y = Bo +fi(Inyo) +fa(Inse) + f3(Insy) + fa(In(n + g + )
+f5 (lat7 long) +f6 (Wdisty_vv Wrelyy) +f7({)dist) +f8 (‘A)rel) (6)
+ p1 Insh(agr) + f, In(dens) + 3 In(Jacobs) + B, In(R&D) + ¢

Results of estimating (6) are shown in Table 3.

The addition of the above mentioned control variables does not substantially
change the main conclusions of this paper on the role of relational spillovers.
Spatial and relational distance both mediate in the ease with which knowledge

Table 3 Robustness checks

Variables Coefficients, std.err., F-tests Edf
and p-values

fi(Inyp) 16.456 [0.000] 3414
f(Insg) 30.990 [0.000] 1.850
fs(Insy) 7.879 [0.000] 3.851
fa(In(n + 0.05)) 5.389 [0.021] 1.000
fs(lat, long) 1.050 [0.379] 3.699
Jo(Vaist) 35.523 [0.000] 2.727
F1(Vsoc) 0.913 [0.423] 2.556

fg (de Vys Wm-}’y) 14.613 [0.000] 5.484

In Sh(agr) —0.263 (0.093) [0.005]

In dens 0.056 (0.074) [0.447]

InJacobs —0.461 (0.259) [0.076]

Inré&d 0.208 (0.083) [0.013]

R%; 0.767

Deviance 79.3

GCV 0.610

AIC 582

Moran’s I —0.800 [0.782]

Notes: see Table 1
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spreads. Also, their effect is higher when regions are proximate both spatially as
well as relationally.

Nevertheless, with the inclusion of these important control variables, the nonlin-
ear spatial trend — fs(lat, long) — loses its significance. We can therefore conclude
that unobserved spatial heterogeneity in growth behaviour displays no more rele-
vant patterns. Moreover, with the inclusion of additional control variables, the
precision of our estimates increases further: the R? and the percentage of explained
deviance increase respectively to 0.767 and 79.3, the GCV score abates to 0.610
and the Akaike criterion decreases to 582. The significance level associated to
Moran’s I statistics also further reduces.

Additional controls are significant in three out of four cases. Signs associated to
the additional controls are all in line with the literature. In particular, there is
evidence of negative Jacobs externalities, which may be linked to the level of
spatial aggregation of our data. Jacobs externalities were deemed to play a major
role in large, diversified and creative cities (in regions at the EU NUTS3 level
definition) (Jacobs 1969; Beaudry and Schiffauerova 2009), while sectoral special-
ization may actually foster productivity growth at the NUTS2 level. However, more
research may shed light on this highly debated issue.

5 Conclusions

Regional spillovers are growth enhancing elements of a region which, as pure
public goods, exert positive (negative) effects on other regions, with remarkable
distance-decay effects. The reasons behind the spatially-bounded nature of spil-
lovers may be found in spatial proximity (following a pure spatial-geographical
approach) as well as in other notions of proximity. In this paper, we test the
hypothesis that relational proximity, intended as the proximity between pairs of
regions in developing collective learning processes, co-determines knowledge spil-
lovers. Specifically, we test the hypothesis that both geographical and relational
proximity explain the mechanisms behind knowledge spillovers. Space here is
therefore defined along two axes: a relational space, where functional, hierarchical,
economic and relational interactions take place, and the geographical space in
which these relations are embedded.

We test the role of relational proximity as determinant of knowledge spillovers
using a sample of 249 EU27 NUTS2 regions over the period 1990-2004. The
evidence strongly supports the idea that relational space adds information on the
way agents interact and on how knowledge spillovers are generated. Thus, rela-
tional as well as physical proximity are found to be key determinants for knowledge
spillover exploitation. Also, we find that the effects of geographical and relational
proximity on knowledge spillovers reinforce each other; data clearly show that,
ceteris paribus, regions closer in spatial terms exchange knowledge more easily
when their levels of trust is similar. These two main results are robust both to
different choices of models, allowing for spatial heterogeneity of the estimated



40 R. Basile et al.

parameters and controlling for endogeneity of the processes explained by the
model, as well as to the inclusion of other relevant growth determinants.

Our results call for further research on the topic. Only recently attention has been
paid to the different definitions of space that might determine the extent to which
knowledge travels. Empirical assessments of these theories are quite rare and more
empirical research, supported by strong theories, might help in accounting for more
complex and satisfactory definitions of space.

This paper has also relevant policy implications. EUs DG Regio, i.e. the European
Regional Authority, is in charge of regional policy for the EU27 Member States,
and explicitly focuses mainly on territorial cohesion,'* with a clear commitment
to reducing spatial disparities between European regions, in terms of economic
wealth, and, consequentially, of future opportunities (European Commission 1996,
1999; European Council 1999a, b). Soft policies are part of the policy bundle for
this Authority; however, seldom have more comprehensive context policies been
attempted.

In fact, there is evidence that social capital can be accumulated, thus enhancing
relational proximity. Books like Putnam (2000) are replete with examples of local
US communities feeding their wealth of social values, trust and norms, laying the
basis for future socio-economic improvements. Investing in social and relational
capital is costly and expensive. Rules and norms, trust and values have typically
long accumulation time, while also presenting very short spoiling periods. Social
capital, therefore, seems to accumulate at a slow pace and risks to dissipate at a fast
rate. However, regions may significantly benefit from such investment.

The propensity to cooperate is for instance the object of some cooperation-
enhancing research policies. A few recent examples include the voucher issued by
the province of Limburg (Netherlands) and that released by the region of Lom-
bardy. In the first case, Limburg started a pilot project in 1998, randomly assigining
vouchers to 20 SMEs in order to foster cooperative behaviour aiming at R&D
activities. Similarly, in 2005 Lombardy released R&D cooperation vouchers to
firms and Technology Transfer Centres for improving technical contents of an
innovation or for patenting. Target firms included SMEs, on the premise that this
is the segment of the market that faces the biggest constraints to cooperative
behaviour in research and patenting. In both cases, evidence suggests that coopera-
tive behaviour indeed increased among SME:s after the introduction of the vouchers.

These examples present the case for similar policies, for instance in the form of
tax reductions or rebates, for firms and institutions lacking, fully or partially, the
capability to cooperate. In presence of a typical market failure, these measures may
actually build up the stock of trust needed to foster cooperation between distant
areas, thus causing faster and more efficient growth spillovers between regions, and
therefore an increase in the long run equilibrium growth rate for EU areas.

"“Keywords on DG Regios’ website as of May 5, 2010 include the following terms: “Benefici-
aries”, “Future of Cohesion Policy”, “Territorial Cohesion”, “Territorial Co-operation”, “Closure
20067, “RegioStars”, “Economic crisis”, “Cohesion reports”, “Danube strategy”, and “Ex Post
Evaluation 2000-2006".
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