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International Regional Patterns of R&D Networks Involving Low Tech SMEs
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Abstract

A large number of studies have emphasized the spatial proximity of economic activity and its relation to the spatiality
of knowledge creation in various types of connections. Far less attention has been paid to the understanding of the
determinants of ‘cultural’ and geographical proximity in international R&D cooperation projects involving SMEs and
the role of the quality of the Regional Innovation System (RIS). Using a database of completed European Cooperative
Research projects, we conclude that: 1) technologically more complex projects are more likely to involve ‘culturally’ and
geographically distant partners; 2) RIS related variables determine ‘cultural’ proximity but not geographical proximity; 3)
at first sight surprisingly, international cooperation projects involving the Ist promoters of innovation-led regions (high
patent propensity and high human capital levels) are culturally more distant.
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Introduction

Several authors have empirically and theoretically made the
case for the benefits of geographical proximity (Porter 1990;
Krugman 1994; Aguiléra et al 2012), or the location of firms
in regional agglomerations (Storper 1995; Eriksson 201 I;
Magrini and Galliano 2012). Proximity is said to enhance the
performance of the firms through knowledge spillovers, in-
formal information exchange, and the easier availability of
inputs, skills, and other shared resources (Scott 1992; Cre-
spo et al 2012). Concurrently, the trend toward formalized
cooperation, namely through inter-firm alliances, joint ven-
tures, and R&D and other agreements, has been intensify-
ing (Powell and Brantley 1992; Howells 2012; Huggins and
Johnston 2012). Both these phenomena reflect the accel-
erating pace of innovation, and the related requirements of
staying abreast of technological and market trends, integrat-
ing relevant knowledge, and developing new products and
processes (Lundvall, 1992, Fischer and Zayas 2012).

Recent studies gather evidence that localized external net-
working is less prevalent than might have been expected
(Doloreux 2004; Kingsley and Malecki 2004; Doran et al.
2012). In fact, in many instances, regional networks for tech-
nological development are not the most predominant ones
(Doloreux 2004). Moreover, proximity does not seem to
be an important factor in shaping the structure of informal
networks or the use of information (Kingsley and Malecki
2004).This evidence concludes that the importance of prox-
imity has in fact been overestimated (Doran et al. 2012).
It further demonstrates that SMEs make use of a mixture
of local/regional, national and even international knowledge
sources, and that their ability to sustain networks at differ-
ent regional scales is a key factor in competitiveness and
innovativeness.

There is thus a pressing need to develop a more refined line
or argument that breaks with the current view on the local-
ized character of innovation in order to provide a deeper
understanding of other similar forms of linkages which are
more dispersed in space (Broekel and Boschma 2012). In
Bunnell and Coe’s (2001:570) words, there is a“... need for
a qualitative shift away from work which focuses on particu-
lar scales as the locus for understanding innovation, towards
that which gives more credence to relationships operating
between and across different scales.” Such re-focusing would
lead to both theoretical enrichment and new practical appli-
cations in public policy with regard to innovation networks.
It is therefore apparent that while a large number of studies
in economic geography has emphasized the spatial proxim-
ity and clustering of economic activity and its relation to the
spatiality of knowledge creation in various types of connec-
tions, far less attention has been paid to the understanding
of the determinants of ‘cultural’ and geographical proximity
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in international R&D cooperation projects. Furthermore,
as Fritsch (2003) recognises, not much is known about the
significance of interregional differences in the propensity of
enterprises to cooperate, and the relationship between co-
operation behaviour and the quality of the regional innova-
tion system (RIS).

The present study seeks to address some of these gaps by
providing some results on formal international R&D net-
works comprising SMEs and R&D institutes. In particular, it
tries to assess the effect of technological complexity, project
size, and the strength of the regional system of innovation
on the cultural and geographic proximity of network partici-
pants.The paper proceeds as follows.The next section of the
paper develops the theory and presents empirical evidence
on Regional Innovation Systems (RIS), cooperation and net-
working. Then (Section 3) details the empirical analysis of
successful R&D alliances by outlining some essential features
of CRAFT projects, setting the methodology and presenting
results. Finally, we present the main conclusions of the study.

Regional Innovation Systems (RIS),
cooperation and networking: a review of the litera-
ture

Although the 1980s witnessed the emergence of several
complementary notions connecting technology and regional
development policies, the concept of RIS only became offi-
cial at the beginning of the 1990s with Cooke’s work (Cooke
1992) and gained widespread dissemination with the book
edited by Braczyk et al. (1998) entitled Regional Innovation
Systems.

The RIS was inspired in the National Innovation Systems
(NSI) (Lundvall 1992; Nelson 1993) and was similarly guid-
ed by the rationale of ‘spatially based innovation systems’
(Asheim and Gertler 2004). Previous authors (e.g., Scott
1995) emphasized the importance of the region, seeing it
as an institutional depot of a given agreed-on, evolving, col-
lective social order. Ohmae (1995) identified the regional,
rather than the national level, as the key economic scale at
which leading-edge business competitiveness is being or-
ganized in practical terms. Moreover, it became a matter
of substantial scientific interest as to whether a distinctive
kind of innovation phenomenon might exist at regional level
(Cooke 1998).

In the course of seeking for high value, better quality prod-
ucts, competitiveness and innovativeness have become in-
extricably linked to governments trying to restore their
technological policies and create ‘good business climates’ in
order to encourage their industries and firms to compete
(Bell 2005). Firms, in turn, responded to increasing demand
and globalized competition by forming value added partner-
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ships and strategic alliances, namely in R&D (Becker and
Dietz 2004; Lin et al. 2012). At the same time, they draw in
those public or quasi-public agencies with complementary
assets in terms of vocational training, enterprise support and
technology transfer (Busom and Fernandez-Ribas 2008).

Cooperative agreements to perform R&D activities have
been increasing over the last twenty years (Teirlinck and
Spithoven 2013). The Community Innovation Survey (CIS),
conducted in EU member countries, provides additional
evidence on the importance of R&D partnerships and its
variation across firms, industries and countries (Busom and
Fernandez-Ribas 2008). According to CIS3, on average 17%
of manufacturing firms with innovative activities indicate
they had cooperation agreements in 1998-2000; the share is
significantly higher for large firms (61%). Partnerships with
suppliers or customers are as frequent as partnerships with
universities. Cross-country differences are significant: in Fin-
land, 22% of SMEs in the manufacturing industries declared
being involved in cooperative agreements in 2000, while in
Spain or Italy barely 3% of SMEs did.

Several authors argue that the importance of R&D coopera-
tion has risen steadily as a result of growing complexity, risks
and costs of innovation (Coombs et al. 1996; Howells 2012;
Fischer and Zayas 2012). Inter-firm collaborations occur
especially within technology based industries. For instance,
Arora and Gambardella (1994) demonstrate the high impor-
tance of R&D collaborations for large US chemical and phar-
maceutical companies in the biotechnology sector. Colombo
(1995) provides empirical evidence of complementary rela-
tionships between inter-firm cooperative arrangements and
R&D intensity for a representative sample of international
firms in the information technology industries (semi-con-
ductor, data processing and telecommunications). Veugelers
(1997) identifies significant positive effects of R&D coopera-
tion in the Flemish manufacturing industry on the level of
R&D investments but only if firms have established absorp-
tive capacities as a full-time staffed R&D department. For
this reason, R&D-active Flemish firms are found to be more
frequently engaged in technological cooperation, the more
they spend on in-house R&D.

Accompanying firms’ increasing cooperation efforts, public
support programs to promote R&D cooperation have been
implemented since the nineteen eighties in the US, Japan and
the EU. The European Union’s successive European Frame-
work Programs are a significant example. Participation rates
in these programs vary widely across EU member countries.
In per capita terms, Denmark, Finland and Sweden had the
highest participation rates in Framework Program 5, while
Spain and Italy had among the lowest rates (Busom and
Fernandez-Ribas 2008).
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At the European level, significant efforts particularly target-
ing SMEs have been made to stimulate these firms’ coopera-
tive efforts as a way to overcome their research handicaps
and scantiness of innovative inputs and as a booster of re-
gional development. Cooperative research (CRAFT) is one
of the main supporting measures within the EU Framework
Programs targeting the R&D needs of SMEs and aiming to
facilitate trans-national cooperation between SMEs and Eu-
rope’s research community.

While recognizing their ability to support employment, to
adapt to changing conditions, to supply small and specialized
markets, to rely on local resources and induce growth at
local and regional level, the literature suggests however that
SMEs often face a limited spatial horizon, with few oppor-
tunities to innovate, expand and be active in international
markets (Ebersberger and Herstad 2013). In this vein, the
main factors that explain why SMEs would perform poorly
are: lower production levels, limited access to scale econo-
mies; lack of appropriate organizational, administrative and
managerial skills; and financial restrictions. These last two
factors act as a barrier to access (use) new technologies or
to engage human resources with the appropriate skills (Bell
and Albu 1999).

Notwithstanding, there is clear evidence that SMEs actively
network (Fischer and Zayas 2012). Research has shown how
SMEs network in a general context (ldrissia et al. 2012), or
in an entrepreneurial context (Aldrich and Zimmer 1986;
Uzunca 201 1).As far as innovation activities are concerned,
networks spread risks and costs amongst members (Leite
and Teixeira 2012) and represent an important organization-
al form for SMEs which often lack the adequate financial and
human resources (Tomlinson and Fai 201 3).

The importance of interaction in innovation processes also
makes it clear that networking is an essential means of
knowledge exchange and learning (Doloreux 2004; Edwards-
Schachter et al. 2011). Contemporary innovation theories
emphasize the interactive practice of innovation and the
relation between firms and their environment. According
to such innovation processes, they are not isolated in their
origins, but rely on a variety of factors, internal and external
to the firm (Edquist and Hommen 1999; Kline and Rosen-
berg 1986). External relations formed with other producers,
suppliers, universities, research institutes and local support
organizations can be the source of new ideas for innovation
(Torres et al.2010).As a result, innovative networks have be-
come a persistent organizational phenomenon in industrial
organization processes (Doloreux 2004).

Several hypotheses have been proposed in the literature to
explain the incentives that firms have to cooperate with oth-
er firms or with public research institutions (Caloghirou et
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al. 2003): I) to develop innovation, firms may need comple-
mentary intangible assets, basically information, tacit knowl-
edge and know-how, which cannot be easily contracted. In
that case, monitoring and related problems can be better
solved through a partnership; 2) cooperation allows part-
ners to share risks and costs of innovating under growing
technological complexity, as well as to exploit economies of
scale and scope; 3) when out-coming R&D spillovers are a
serious concern, R&D partnerships provide a mechanism to
internalize them;4) R&D cooperation may allow partners to
increase market power in the product market.

Most of the literature on the networking and innovation
performance of SMEs tends to highlight the role of physical
(geographical) and cultural proximity and to stress the qual-
ity of the territory as a determinant in the performance of
firms and the local/regional economy (Lundvall 1992; Storp-
er 1995; Lorenzen 1998). However, regional innovation net-
works require conditions beyond mere physical proximity
and concentration to thrive (Gregersen and Johnson 1997).
As RIS literature argues, the spatial proximity of innovation
networks is also tied to a common social and cultural un-
derstanding, without which the relationship between close
agents can be hindered (Braczyk et al. 1998). So, proximity
is not just an issue of geography, but equally of the degree
to which economic, organizational, relational, social and cul-
tural realities are shared. In this sense, ‘cultural’ proximity
might be as (or more) relevant than physical proximity.

As Doloreux (2004) correctly argues, although proximity
is an important determinant of interaction and cooperative
behaviour implicit in networking, firms can benefit from par-
ticipating in sector or knowledge specific networks linking
interregional or international partners. In a complementary
line of research, Fritsch (2003), studying the effects of R&D
cooperation on innovation activity of manufacturing estab-
lishments in some European regions, argues that the hypoth-
eses that cooperation boosts innovation is too simple as
regions with low/high propensity to cooperate in R&D have
high/low efficiency of innovation activities.

It is thus clear that the existing literature on innovation, net-
working and SMEs usually sees geographical and ‘cultural’
proximity as explanatory variables for cooperation inten-
sity and propensity. To our knowledge, no study has so far
empirically assessed the determinants of proximity, namely
to what extent innovation related variables determine the
intensity of cooperation between geographically or cultur-
ally close partners. Moreover, as pointed out by Becker and
Dietz (2004), there remains an unexplored gap in the litera-
ture, which deserves further research: the need for the in-
novation effects of joint R&D to be analyzed under dynamic
aspects with special attention paid to regional innovation
systems (RIS).
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Method
Subjects or Participants

Using a database of | I8 international cooperation projects
- ‘success stories’ of completed CRAFT projects -, we aim
at providing a contribution which may complement the ex-
isting literature on the relation between cooperation tech-
nology traits, RIS features and (cultural and geographical)
proximity between cooperative participants.Thus, this study
seeks to answer the following main questions: I) What is the
effect of technological complexity on the geographical and
cultural distance of network participants?; 2) What is the ef-
fect of project size on the geographical and cultural distance
of network participants?; and 3) What is the effect of the
strength of the regional system of innovation on the cultural
and geographical distance of network participants?

CRAFTSs are instruments of cooperative research, specially
designed for SMEs. In order to enhance the performance
of member countries, their organizations and citizens, re-
garding R&D and innovation, the EU created, in 1984, the
EU Framework Program for Research and Technological
Development (FP). Bridging SMEs and R&D, the FP6 defines
instruments to enhance SMEs’ technological capacity. On the
one hand, exploratory instruments provide financial aid to
project submission (partners research, innovation and mar-
ket research, viability studies); on the other hand, there is
a ‘cooperative research’ instrument allowing consortia in-
volving SMEs from different countries, with low or medium
technological capacity and few research abilities, to entrust
research and development activities to scientific institutions
(Universities or Research Institutes), while owning the re-
sults.

In this study we analyze a sub-group of CRAFTs, those from
the 3rd to 5th FP considered ‘successful’. Based on this infor-
mation, we constructed a database which contains general
information on each project, mostly gathered from pdf files
that describe the projects, and RIS-related variables (human
capital, patent propensity and employment rate) taken from
the main regional indicators published by the EUROSAT.

Although success criterion is not explicit, some contacts
with CRAFT national managers convey the information that
‘successful’ projects were those which the main performer
reckons as well-succeeded, which are in general associated
to a new product/service being commercialised or in a near-
by market stage. Although the inclusion of non-successful
projects could have generated interesting insights, no public
information on the former is available. Given that our main
aim here is to assess the relation between Regional Innova-
tion System quality and geographical and cultural proxim-
ity in international R&D cooperation projects involving low
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Characteristics Detail
To support SMEs in their needs for research and innovation.
Objective ) ) )
To encourage international cooperation between SMEs and between
these and research entities.
Beneficiaries SMEs

Number of participants

Consortia involving a minimum of three SMEs from two different

Consortia must include at least two R&D partners from a minimum of

Other companies or final users may participate in the consortia but
they must share the costs and they are not allowed a dominant role in
Project development. They must be independent from other project

countries.

two different members or associated countries.

participants.

Owners of intellectual property rights

Participating SMEs

Project value

0,5 — 2 million €.

50% research and innovation costs.

Funding
100% of consortia management costs (Maximum EU contribution
7%).
Project duration 1 to 2 years
Result dissemination Limited

Table 1.The CRAFT program: main characteristics. Source: The Sixth Framework Program, 2004, European Commission, SME TechWeb, in http://sme.
cordis.lu/craft/home.cfm, accessed on 14 March 2005.

tech SMEs, restricting our selection to successful projects
does not represent a significant hindrance to the analysis.
Earlier works (e.g., Cooke and Wills, 1999) also used suc-
cessful CRAFTs projects as their empirical basis for testing
SMEs preferences for both domestic and foreign network-
ing. Table 2 shows that there has been a trend toward a de-
crease in the success rate of CRAFTS.

The 118 successful CRAFTs involved 791 SME from 21
countries (18 from the European Union plus Switzerland,
Norway and Brazil). In global terms, the CRAFTs under anal-
ysis were allocated around | I8 million euros, which gives an

average of | million euros per project. From the total, 52%
were financed by the UE, that is, around 61 million euros.
When considering the successful CRAFTS, the main indus-
trial areas are: Machinery and Equipment, Agriculture, Build-
ing and Metallic products. High technology activities, such
as Telecommunications, Computing and R&D have a smaller
contribution.This last characteristic may result from the fact
that the program aims to enhance cooperative research by
groups of SMEs with low or medium technological capabili-
ties, with a restricted capacity for proper research, and en-
courages SMEs consortia to entrust research activities to a
third party (e.g. University or R&D institutes).

FP3 FP4 FP5
Submitted projects 331 1.749 1.071
Contracted projects 172 698 409
Successful projects 30 65 23
Success rate 17% 9% 6%

Table 2. Number of projects involved in the CRAFT program. Source: Framework Program IV — SME Participation 1994 — 1998, 1999, European Com-
mission; Framework ProgramV — SME Participation April 1999 — April 2001, December 2001; EU, In http://sme.cordis.lu/craft/home.cfm, accessed on 30
April 2005.
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Industry N° of projects Percentage
Machinery 13 11.0
Agriculture 10 8.5
Building 10 8.5
Metallic products 10 8.5
Electric products 9 7.6
Chemicals 8 6.8
Health 8 6.8
Textiles 8 6.8
Wood industries 7 5.9
Other manufacturing industries 6 5.1
Food and beverages 5 4.2
Computing and R&D 5 4.2
Precision tools 5 4.2
Other services 5 4.2
Transports 5 4.2
Telecommunications 2 1.7
Non metallic products 1 0.8
Retail 1 0.8
Total 118 100.0

Table 3.Industry distribution of successful CRAFTSs. Sources:Authors’ computations based on data from http://sme.cordis.lu/craft/home.cfm, accessed on 30 April 2005.
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Figure 1. Number of SMEs performers by country. Sources:Authors’ computations based on data from http://sme.cordis.lu/craft/home.cfm, accessed on 30 April 2005.
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According to the Pavitt taxonomy (Pavitt, 1984), around
64.4% of projects belong to supplier dominated or scale in-
tensive sectors. Science based sectors encompass approxi-
mately 20% of total projects.

If we analyze the country of origin of the SMEs participating
in successful CRAFTSs, we conclude that 73% of participating
SMEs belong to Germany, France Spain, the United Kingdom,
The Netherlands and Italy.

Spanish companies (103) are concentrated in 36 projects.
That is, when a Spanish SME participates in a project it push-
es two additional Spanish companies. Although on a smaller
scale than Spain, there is also a relative intensity of internal
cooperation between Portuguese partners, as each Portu-
guese partner seems to engage two other partners of the
same nationality. The two countries with a higher number
of participating companies, Germany and France, are also
those that participate in a larger number of projects: 64 and
53, respectively.

J.Technol. Manag. Innov. 2012,Volume 8, Issue 2

Generally, cooperation between research institutions of the
same country is weaker than between same country SMEs.
Austria is an exception, with 3 Austrian institutions per
project.

The ‘successful’ CRAFT database identifies the main region
where each Project is developed. With few exceptions it is
the region where the prime SMEs contractor is located. Al-
though it was not possible to identify the region of origin
for all the participating SMEs, we analyzed the regional origin
of the first promoter in order to identify the regions with
a higher ‘promoting’ ability. The regions with a higher pro-
moting capacity, involved in successful CRAFTs (Table 4) are
Noroeste (Spain) and Sud-Ouest (France) both with 7 pro-
jects each, Vlaams Gewest (Belgium), Baden-Wiirttemberg
(Germany) and West-Nederland (the Netherlands), with 6
projects each. Although country sizes are very different, the
United Kingdom and France are the countries with more
promoting regions, 8 and 7, respectively.

N° projects | 7 | 6 5

Figure 2. Regional distribution (NUTS I) of successful CRAFTSs. Sources: Authors’ computations based on data from http://
sme.cordis.lu/craft/home.cfm, accessed on 30 April 2005.The map was drawn from http://europa.eu.int/comm/eurostat/
ramon/nuts/home_regions_en.html, accessed in July 2005.
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Description Unity Minimum Maximum Average
No. of technological areas 1,0 10,0 2,7
EU funding € 39,1 76,3 50,2
SMEs participation € 23,7 60,9 49,8
General character- Pavitt’s taxonomy Scale intensive
istics OECD’s taxonomy Low technology
Average cost per SME € 0,0 5.190.000,0 241.747,3
Average yield per RTD € 0,0 1.633.000,0 400.718,4
No of represented countries 4,0 26,0 9,6
Austria % 0,0 57,1 1,9
Germany % 0,0 75,0 16,8
Spain % 0,0 85,7 11,1
France % 0,0 66,7 14,2
Italy % 0,0 80,0 11,5
United Kingdom % 0,0 66,7 10,8
Belgium % 0,0 100,0 5,9
SME:s share (%)
Denmark % 0,0 60,0 2,2
Greece % 0.0 250 LU
Ireland % 0,0 37,5 0,7
The Netherlands % 0,0 100,0 11,0
Norway % 0,0 50,0 2,0
Portugal % 0,0 64,3 4.4
Sweden % 0,0 75,0 3,6
Austria % 0,0 100,0 1,2
Germany % 0,0 100,0 20,3
Spain % 0,0 80,0 8,5
France % 0,0 100,0 18,7
Italy % 0,0 100,0 6,5
United Kingdom % 0,0 100,0 13,2
Belgium % 0,0 100,0 3,8
RTDs share (%)
Denmark % 0,0 50,0 2,4
Greece % 0,0 50,0 1,0
Ireland % 0,0 50,0 1,0
The Netherlands % 0,0 100,0 11,3
Norway % 0,0 50,0 1,8
Portugal % 0,0 75,0 3,0
Sweden % 0,0 80,0 3,5

Table 4. Main Characteristics of successful CRAFT projects. Sources: Authors’ computations based on data from http://sme.
cordis.lu/craft/home.cfm, accessed on 30 April 2005.
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A successful CRAFT involves, on average, about |0 partici-
pating entities, generally from Germany and France, in sup-
plier dominated and low technology sectors. In successful
projects funding allocated to SMEs attains 49.8%. The aver-
age cost per SME of a standard project is 24| thousand eu-
ros, and the average yield of participating research institu-
tions is 400 thousand euros.

Model specification and variable description

The aim here is to assess whether the intensity of cultural
proximity or geographical distance in successful CRAFTs
is determined by factors associated to RIS strength — hu-
man capital intensity, innovation related performance, labour
market performance, etc. For this purpose, we propose two
main model specifications. In both specifications, the de-
pendent variable is explained by two sets of independent
variables: variables related to project characteristics and RIS
strength. The two model specifications proposed differ in
the variables related to project characteristics. In particular,
the restricted model considers only ‘core’ project charac-
teristics, namely technological diversity, industry code (ac-
cording to the Pavitt and OECD taxonomies), SMEs average
project cost and RTDs average project yield. The alternative
specification (enlarged model), besides ‘core’ project vari-
ables, also includes country specific variables. The latter re-
flect, for each project, the countries’ weight in total SMEs
and RTDs participation.

vl =a'+ B/TD, + BJIC, + BiSMEC, + B,RTDY, + A/ PAT, + AJER, + AHC, + ¢!

v: =0’ + B{ID, + B IC, + BiSMEC, + B;RTDY, + wCSW, + A} PAT, + A;ER. + A;HC, + ¢]

Where

i: is a given CRAFT project;

y: is the dependent variable — promoter identity index
(proxy for cultural proximity, y1) or average promoter-par-
ticipant distance (proxy for geographical distance, y2);
TD: project technological diversity (natural log of the num-
ber of support technologies in a given project),

IC: project industry code (defined by the Pavitt or the
OECD taxonomies);

SMEC: project cost per SME participant;

RTDY: project yield per RTD participant;

PAT: patents application per million inhabitants (1999-
2001 average);

ER: employment rate (2002),

HC: post-secondary education rate (2002);

CSW: country specific weight of SMEs or RTD project
participants;

o, f;A and ©c: are the independent variables coefficient
estimators;

e: is the random white noise error term.
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In the construction of the proxy for ‘cultural’ proximity —
promoter identity index -, we adopt the following method-
ology: considering the nationality of the first SME performer
(I'st contractor), we compute, for each project, the relative
frequency of other SMEs and RTDs that belong to the same
country of the |Ist performer. Thus, we assume that when
there are no participants of the same nationality as the Ist
performer in a project, ‘cultural’ proximity is minimum (0).
Alternatively, the maximum value that this variable could
take is 100%, which corresponds to the case where all pro-
ject participants belong to the same country of origin as the
I'st performer.

With regard to the geographical distance proxy, we calcu-
late, for each project, the average distance (in kilometers)
between each SME participant and the Ist performer. As
information on the location of each project participant is
not available, distance was computed with reference to each
country’s capital.

The detailed description of each project supplied by
CORDIS contains information on the project’s number of
support technologies (different technological areas associ-
ated with the project). Therefore, we take the natural log of
the number of support technologies in a given project as a
proxy for the project’s technological diversity.

The project industry NACE code was transformed into a
smaller number of industries, using the Pavitt (1984) and the
OECD (1992) taxonomies. The first one aggregates indus-
tries into four main groups, by increasing order of techno-
logical complexity and nature of knowledge source — sup-
plier dominated, scale intensive, specialized suppliers and
science based. The OECD taxonomy groups industries into
three main sets according to R&D intensity — low, medium
and high technology industries. IC assumes the values | to
4 in the case of the Pavitt taxonomy and | to 3 in the other
case.

The SMEC variable is defined as a ratio between the pro-
ject’s total cost, expressed in million euros, and the number
of SME participants. Similarly, the RTDY represents the ratio
between the project’s total yield, expressed in million euros,
and the number of RTD participants.

The country specific weight of each project’s SME (RTD)
participants is computed by taking the total number of SMEs
(RTDs) belonging to a particular country as a percentage of
the total SME (RTD) participants. For estimation purposes,
and as depicted in Figure |, we consider only the six main
countries.

The variables related to the strength of the Regional System
of Innovation were taken from the main regional indicators,
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published by the European Commission in the Third Report
on Economic and Social Cohesion (EC, 2004). For each pro-
ject we identify the NUTS level | where the |st performer is
located. Then we associate the NUTS level | corresponding
values of the following variables: PAT - European Patents Of-
fice (EPO) application per million inhabitants, average 1999-
2000-2001; ER - employment rate (employed population
aged [5-64 as percentage of total |15-64 population, 2002;
HC — number of |5-64 population who attained higher edu-
cation level as a percentage of that total group age (2002).

The next table presents the main descriptive statistics and
the correlation matrix of the variables under analysis. On
average, |/3 of project participants have the same nationality
as the |st promoter.‘Cultural’ proximity (promoter identity
index) is significantly and negatively related to technological
diversity, the SME average cost, RTD average yield and hu-
man capital variable. It is significantly and positively related
to the employment rate of the Ist project promoter’s re-
gion. The average promoter-participant distance (proxy for
geographical distance) is only significantly (and negatively)
related to the SMEs cost and employment rate.

Based on the data and the constructed proxies for the rel-
evant variables, we aim at testing three main hypotheses.

Hypothesis |: Technologically more complex projects are
more likely to involve ‘culturally’ and geographically more
distant partners.

Projects encompassing a wider range of support technolo-
gies and belonging to intensive high technology industries
would tend to require partners with more diverse and com-
plementary technological capabilities, that is, from different
regional systems of innovation.Thus, we would expect that

Bl <0; B’ >0and B, <0; B3; >0.

Hypothesis 2: Larger international cooperative projects in-
volve more culturally dissimilar and geographically distant
partners.

We might expect that the higher the (average) yield, that is,
the size of the project, the more internationalized the pro-
ject is, and therefore, dissimilarity among the nationalities
involved would be more likely and the geographical distance
would be greater.That is, we would expect that

Bi<0;B8:>0.

Hypothesis 3: International cooperation projects involving
promoters from innovation-led regions are culturally and
geographically more distant.
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The promoters of international cooperative projects who
come from less endowed and innovative-led regions tend to
concentrate on more ‘national’, culturally and geographically
close partners. In this line, if this hypothesis is corroborated,
we would expect

AL AL <0 and A2, 22,02 >0

Estimation results

The model was estimated using OLS. The number of pro-
jects included as valid observation is | 14, as no regional data
was available for one of the countries (Norway), and for the
remaining three projects some variables are missing.

Estimation results for the ‘cultural’ proximity proxy are pre-
sented in Table 6 and for the geographical distance proxy in
Table 7.

In general, all the estimated models present a reasonable fit.
In fact, when considering jointly the adjusted R square, F-sta-
tistics, and the Durbin Watson, we have sufficient statistical
evidence that the models reflect reality quite appropriately.
With regard to the factors determining ‘cultural’ proximity,
it is clear cut that regardless of the model specification (I-
VI), the technological diversity variable is always highly sta-
tistically significant and negative. Controlling for all the other
variables likely to influence the project’s ‘cultural’ proximity,
the lower the number of support technologies associated
with the project, the higher the percentage of entities (SMEs
and RTDs) with the same nationality as the |st performer.
This seems to convey the idea that technologically more
homogenous (and specialized) projects tend to be less de-
manding in terms of international cooperation.

The above results are reinforced by the industry code vari-
ables. In both the Pavitt and OECD taxonomies, the coef-
ficient estimates are negatively and highly significant. Given
that high values for these variables translate into higher
technology intensive projects, a negative coefficient indi-
cates that these types of projects tend to attract entities
belonging to a wider range of countries.

When one does not consider country specific weights,
higher SME average costs seem to induce lower ‘cultural’
proximity as the coefficient estimates become negative and
significant. This highlights the fact that more costly projects,
from the perspective of SMEs, tend to attract a broader
range of international partners. However, the RTD average
yield does not seem to matter when explaining ‘cultural’
proximity.

Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios.



J.Technol. Manag. Innov. 2012,Volume 8, Issue 2

Mean  Min Max SD ) D) 3) @) 5) ©) %) 8) ©) (10)
(1) Promoter 0,33 0 081 0,184 1 0,150 02877 0,133 0,130  -0201" -0224" 0056 0206  -0,194"
identity index

(2) Promot-

er-participants 6,31 0 7,88 1,053 1,000 0077  -0004  -0,026 -0,720"° 0,041  -0,009 -0,198"  -0,144
average distance

(3) Technology 0,90 0 2,30 0,426 1,000 -0,178° 0,115 0064 0224 0,033 0053  0237"
diversity

(4) Pavitt code 2,20 1 4,00 1,106 1,000 0746™  -0,029  -0,008 0021 0,039 0,176
(5) OCDE code 1,60 1 3,00 0,681 1,000 0,023 0058 0,013 0104 0,148

(6) SMEs aver-

age cost (mil- 0,24 0 5,19 0,537 1,000 0,123  -0016 0,010 0,113

lion €)

(7 RTD average —, 0 163 0262 1,000 0066  -0063  -0,060
yield (million €)

(8) Patentes (mil- o) 5 43 s3670 157,930 1000 0442 0,085

lion inhabitants)

(9) Employment 0 o) 444 77,00 6,199 1,000 0,206™
rate (%)

(10) Human cap-

ital (% postsec. 23,99 72 3730 6325 1,000

education)

Table 5. Descriptive statistics and correlation matrix. Note: significant at *#*1%; **5%; *10%

The introduction of country specific weight does not im-
pact severely on ‘cultural’ proximity — excluding the cases
of Spain and France (for SMEs), the estimated coefficients
are not significant. For these two countries, although co-
efficient estimates are small, they indicate that the higher
the percentage of French or Spanish entities, the higher the
promoter identity index. This reflects that fact that French
and Spanish SMEs are more prone to cooperate with SMEs
of the same nationality.

RIS strength variables seem to stress that projects involving
a lower ‘cultural’ proximity are more demanding in terms of
regional innovation supporting environments characterized
by a high innovation capacity (patents applications and hu-
man capital intensity). Finally, higher employment rates seem
to determine higher ‘cultural’ proximity.

The results regarding the factors explaining average pro-
moter-participant distance (proxy for geographical distance)
are, in general, in line with those obtained for the promoter
identity index.

CRAFTs characterized by a higher degree of technological
diversity determine, all other factors constant, a higher aver-
age distance between promoter SMEs and other participants.
This reinforces the idea stressed above that in projects with
a low the number of support technologies, the percentage
of entities (SMEs and RTDs) with the same nationality as
the Ist performer tends to be high, explaining in part the
small average geographical distance between promoters and
participants.
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In contrast to the previous case, industry codes (both Pavitt
and OECD) present no significant statistical coefficients,
conveying the idea that project industry technological fea-
tures are not relevant for explaining project average pro-
moter-participant distance.

When we control for the intensity of SMEs and RTDs be-
longing to countries which have a greater presence in suc-
cessful CRAFTS, the larger the size of the project, in terms
of average RTD yield, the higher the average distance. From
a cost perspective, however, high cost per SME projects in-
clude more geographically nearby partners.

It is interesting to note that the higher the weight of partici-
pants (SMEs and RTDs) from France, Germany (only in the
case of SMEs), the Netherlands and the United Kingdom, the
lower the projects’ average promoter-participant distance.
This might be explained by the fact that projects involving
SMEs from these countries have a higher propensity to in-
clude RTDs of the same nationality than other countries.
This decreases the average distance between the promoter
and other project participants.

Excluding the employment rate, other RSI related variables
do not seem to explain average distance among the different
international cooperation projects. In fact, estimates are sta-
tistically insignificant for both patent and human capital vari-
ables. In comparison to the ‘cultural’ proximity case, where
RIS strength seems to matter greatly, when it comes to geo-
graphical distance such a role is not underlined.

The above evidence suggests that our first hypothesis ‘H1:
Technologically more complex projects are more likely to
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Technological Diversity
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Figure 3. Summary scheme of the estimation results. Note: - and + represent the statistical negative and positive significant
relation; the weight of the arrows reflect the degree of statistical significance — cf. Tables 6 and 7.

involve ‘culturally’ and geographically more distant partners’
is corroborated. This might be explained by the fact that,
when controlling for indicators of RIS strength (patent pro-
pensity, human capital intensity and labour market dynamics),
projects encompassing a wider range of support technolo-
gies and belonging to high technology intensive industries
(more science based, according to the Pavitt taxonomy, or
high tech, following OECD typology) tend to require part-
ners with more diverse and complementary technological
capabilities. Such complementary is more likely to be found
in firms from different national systems of innovation, re-
flecting diverse, yet interrelated technological specialization
fields.

As to our second hypothesis,‘H2: Larger international coop-
erative projects involve more culturally dissimilar and geo-
graphically distant partners’, the evidence gathered only cor-
roborates this when we introduce the SME or RTD country
weights. In this case, and assessing project size by the yield
accruing to participant RTDs, we conclude that the higher
the (average) yield, the more internationalized the project is
and, therefore, dissimilarity among the nationalities involved
is more likely (lower ‘cultural’ proximity) and geographical
distance is greater (average promoter-participant distance).

Given that RIS related variables, namely patent propensity
and human capital, become significantly negative when re-
lated to ‘cultural’ proximity (although not statistically signifi-
cant when it comes to geographical distance), we can point
out that the data corroborates in part H3, that is, ‘Inter-
national cooperation projects involving Ist promoters of
innovation-led regions (high patent propensity and high hu-
man capital levels) are culturally more distant’. Corroborat-
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ing such a hypothesis could be interpreted as meaning that
promoters of international cooperative projects who come
from more endowed and innovative-led regions tend to lead
more complex projects from a managerial point of view. In
fact, to manage a wide range of firms of different nationali-
ties implies considerable networking and relational compe-
tencies, which are more likely to be found in firms from
well-developed regions. Firms that belong to weaker regions
in terms of human capital and innovative performance may
generally lack strong networking competencies, and they are
thus induced to concentrate on more ‘national’, culturally
nearby partners.

Conclusion

In spite of increasing global flows of ideas, capital, goods and
labour, recent research in urban economics and economic
geography suggests that geographical proximity between
innovators may be important to technological innovation
(Sonn and Storper 2008). Many authors also claim that the
rise of a knowledge-based economy and changes in the or-
ganization of the innovation process have actually increased
the value of such proximity to innovation. Yet there is lit-
tle empirical research on whether this latter proposition is
valid. Concurrently, the trend toward formalized coopera-
tion, namely through inter-firm alliances, joint ventures, and
R&D and other agreements, has been intensifying (Huggins
and Johnston 2012). Both these phenomena reflect the ac-
celerating pace of innovation, and the related requirements
of staying abreast of technological and market trends, inte-
grating relevant knowledge, and developing new products
and processes (Lundvall 1992).
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Recent evidence concerning the role of proximity is puz-
zling. Some studies (e.g., Doloreux 2004; Kingsley and Mal-
ecki 2004; Doran et al 2012) conclude that the importance
of proximity was not substantiated, gathering evidence that,
in many instances, regional networks for technological de-
velopment are not the most predominant ones (Doloreux
2004) and that proximity does not seem to be an important
factor in shaping the structure of informal networks or the
use of information (Kingsley and Malecki 2004). Others (e.g.,
Sonn and Storper 2008) find that proximity in the creation
of economically-useful knowledge appears to be becoming
even more important than was previously the case.

In the present study, with a view to complementing existing
evidence in this field, using new data on successful inter-
national formal R&D alliances, we aimed to assess the de-
terminants of ‘cultural’ proximity and geographical distance,
highlighting the role of the quality of the regional innovation
system (RIS). More specifically, we assessed the effect of pro-
ject technological complexity, project size, and the strength
of the regional system of innovation on the cultural and geo-
graphical proximity of network participants.

We conclude that technologically more complex projects
are more likely to involve ‘culturally’ and geographically
more distant partners and that the |st promoter’s regional
patent propensity and human capital endowments (prox-
ies for RIS strength) determine ‘cultural’ proximity but not
geographical proximity among network participants. Seem-
ingly at odds with most geographically related literature, we
find that international cooperation projects involving Ist
promoters of innovation-led regions (high patent propen-
sity and high human capital levels) are culturally more dis-
tant. Such apparently disparate results might be interpreted
as meaning that the promoters of successful international
cooperative projects who come from more endowed and
innovative-led regions tend to lead more complex projects.
In other words, to manage a wide range of firms of different
nationalities tends to imply considerable networking and re-
lational competencies, which are more likely to be found in
firms located in high quality (stronger) RIS. First SMEs pro-
moters belonging to weaker regions in terms of human capi-
tal and innovative performance may, in general, lack strong
networking competencies inducing them to concentrate on
more ‘national’, culturally nearby partners.

This paper’s findings seem to imply that if RIS quality is a
relevant condition for local SMEs to access a wider, more
complex R&D network, then there is room for additional
reflection about whether public policy should take this ex-
plicitly into account. Most technological policies are meant,
by design, to be indifferent to location, precisely because
they want to stimulate knowledge diffusion, competition,
and avoid generating rents (Sonn and Storper 2008). Along
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these lines, there appears to be some reason to think that
local governments should privilege those activities that can
endogenously create ‘good business climates’ in order to as-
sist their industries and firms to compete (Bell, 2005). In
particular, they should stimulate investment in human capi-
tal and easier procedures to facilitate and encourage pat-
ent applications, which would contribute to SMEs compe-
tencies accumulation, creating a basis for their involvement
in increasingly technologically complex and more distant
(successful) R&D networks. The evidence presented here
emphasizes both the importance of localized technological
interactions, namely the strength of RIS and the increasing
relevance of long distant R&D cooperation networks.

Notes

The concept of ‘successful’ was provided by Margarida Gar-
rido (Cordis).

We consider here NUTs level | as defined by EC prior to
May 2003.

As prior literature has suggested cultural and geographi-
cal variables emerge from these results as connected fac-
tors. Recent thinking, however, suggests the linkage between
these factors may be loosening as the mobility of cultures
increases (Saxenian, 2005; Florida, 2004). In order to address
(although partially) this point we further estimate the two
set of models - one (Table Al and A2 in Appendix) that in-
cludes the geographical (cultural) variable as an independent
variable in the models that seek to explain the variability
in the index of cultural proximity (geographical distance);
another in which the dependent variable is a global index of
cultural and geographical proximity (computed as a simple
average of cultural proximity and |-Index of geographical
distance) (Table A3). The cultural and geographic variables
were thus segregate and tested both jointly and separately
to discern differences in the effects. The results (significance
and signals of the individual estimates) obtained do not sig-
nificantly differ from the original set of results, and further
evidence that cultural and geographical indexes are in this
sample of projects statistically significantly related.
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Variable description Model I Model 1T Model ITT Model IV Model V Model VI
Technology diversity (In number of support technologies) -0.111™ -0.106"" -0.1117" -0.110™ -0.106™" -0.105""
5;\;22:('))(;;(5 I;ZE[;I;;; dominated ... 4: 0.028" -0.029" 20.026°
Industry OECD code (1: low ...3: high technol-
ogy industry) -0.043" -0.042° -0.038"
SMEs average cost (million €) -0.055™ -0.052" -0.034 -0.049" -0.031 -0.046"
RTD average yield (million €) -0.087 -0.081 -0.056 -0.058 -0.055 -0.057
France 0.002" 0.002"
Germany 0.001 0.001
P“,)je,Ct charac- SMEs Italy 0.0003 0.000
teristics Netherlands -0.0003 0.000
Spain 0.002" 0.002"*
United Kingdom 0.001 0.001
France 0.0005 0.001
Germany 0.0004 0.001
Italy 0.0000 0.000
RTDs
Netherlands -0.0006 0.000
Spain 0.0021" 0.002°
United Kingdom 0.0001 0.000
Patents (per million inhabitants) -0.0002" -0.0002" -0.0002 -0.0002 -0.0002 -0.0002
RSIstrength | Employment rate 0.010"" 0.010™ 0.015" 0.013™ 0.015" 0.013"
Human capital (post secondary education) -0.004 -0.005" -0.006™ -0.005" -0.006™ -0.005™
Constant 0.049 0.027 -0.386 -0.212 -0.376 -0.0229
N° observations 114 114 114 114 114 114
Adjusted R square 0.212 0.209 0.245 0.216 0.240 0.211
F-statistic 5.350"" 5.275™ 3.824™ 3.388" 3.748™ 3.322™
D-Watson 2.011 2.056 2.171 2.098 2.212 2.149

Table 6. Estimation results (dependent variable: promoter identity index or ‘cultural’ proximity). Note: significant at ***| %;

5% %1 0%
Variable description Model I Model 1T Model IIT Model IV Model V Model VI
Technology diversity (In number of support technologies) 0.330" 0.336™ 0.331" 0.314° 0.374" 0.336
ro o et | g
Industry OECD code (1: low ...3: high technol-
ogy industry) 0.049 0.106 0.077
SMEs average cost (million €) -1.423 -1.424™ -1.428" -0.455™ -1.429" -1.455"
RTD average yield (million €) 0.327 0.316 0.428" 0.057 0.396 0.488°
France -0.012"" -0.012""
Germany -0.007 -0.007"
Project charac- Ttaly 0.002 0.002
terijstics SMEs Netherlands -0.021°" -0.022"
Spain -0.002 -0.002
United Kingdom -0.008™ -0.009"
France -0.006 -0.006
Germany -0.001 -0.001
Ttaly 0.001 0.001
RTDs
Netherlands -0.009""" -0.009""
Spain -0.002 -0.002
United Kingdom -0.005" -0.006"
Patents (per million inhabitants) 0.0005 0.0005 0.001 0.0002 0.001 0.0001
RSI strength | Employment rate -0.036™" -0.037"* -0.013 -0.032™ -0.014 -0.033™
Human capital (post secondary education) -0.009 -0.009 -0.001 -0.0001 -0.003 -0.001
Constant 8.725™ 8.722 7.560" 8.586™ 7.495™ 8.531™
N° observations 114 114 114 114 114 114
Adjusted R square 0.560 0.561 0.681 0.577 0.685 0.580
F-statistic 21.528™" 21.589" 19.542" 12.875™ 19.935™" 12.992"
D-Watson 1.873 1.864 1.996 2.058 2.007 2.061

Table 7: Estimation results (dependent variable: average promoter-participant distance or ‘geographical distance’). Note:
significant at ***| %; **5%; *10%
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Appendix Tables
Variable description ModelI  Model IT Model IIIL Model IV Model V. Model VI

Geographical distance -0.085™  -0.084™  -0.125"*  -0.101™  -0.121""  -0.099""
Technology diversity (Innumber of o g0 o0 0.070°  -0081" 0063  -0.076"
support technologies)

Pavitt code (1: supplier

dominated ... 4: sci- -0.024" -0.027* -0.023"

ence based industry)
Industry

OECD code (1: low

...3: high technology -0.038" -0.030 -0.030

industry)

SMEs average cost (million €) -0.177**  -0.173"*  -0.213**  -0.198"™  -0.203™  -0.192"
RTD average yield (million €) -0.054 -0.052 0.002 -0.001 -0.005 -0.050
France 0.001 0.001

Germany -0.0001 0.0001
Project char-
acteristics ltaly 0.001 0.0005
SMEs
Netherlands -0.003"** -0.003"*
Spain 0.002™ 0.002*
United Kingdom -0.0002 0.000
France -0.0001 0.000
Germany 0.0004 0.0005
Italy 0.0001 0.0002
RTDs
Netherlands -0.002* -0.0013*
Spain 0.002" 0.002"
United Kingdom -0.0004 -0.0003
Patents (per million inhabitants) -0.0002*  -0.0002" -0.0001 -0.0002*  -0.0002"  -0.0002*
RIS strength Employment rate 0.007* 0.007** 0.014™ 0.010"* 0.010™* 0.013™
Human capital (post secondary 0,005 -0.005"  -0.006"  -0.005  -0.005"  -0.005"
education)
Constant 0.773** 0.756™* 0.546° 0.637" 0.521° 0.610™
N° observations 114 114 114 114 114 114
Adjusted R square 0.311 0.310 0.407 0.353 0.392 0.346
F-statistic 7.369"" 5.275™ 6.534™" 5.400™" 6.198" 5.279"
D-Watson 1.708 1.751 1.960 2.017 1.964 2.029

Table Al: Estimation results (dependent variable: promoter identity index or ‘cultural’ proximity)

ISSN: 0718-2724. (http://www.jotmi.org)
Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios.



J.Technol. Manag. Innov. 2012,Volume 8, Issue 2

Variable description

Project
characteristics

RIS strength

Cultural proximity

Technology diversity (In number
of support technologies)
Pavitt code (1: sup-
plier dominated ...
4: science based in-

Industry ~ dustry)

OECD code (1: low
...3: high technology

industry)

SMEs average cost (million €)

RTD average yield (million €)

France
Germany

Italy
SMEs

Netherlands

Spain

United Kingdom

France
Germany

Italy
RTDs

Netherlands

Spain

United Kingdom

Patents (per million inhabitants)

Employment rate

Human capital (post secondary

education)

Constant

N° observations

Adjusted R square

F-statistic

D-Watson

Model 1

-1.620™

0.151

-0.027

-1.514™
0.199

0.0000
-0.019

-0.014

8.675™
114
0.614

23.497°

1.703

Model IT

-1.608™

0.162

-0.024

-1.510™
0.196

0.0000
-0.019

-0.015

8.651™
114
0.614

23.450™
1.710

Model II' Model IV

-1.809™

0.130

-0.055

-1.490™
0.339
-0.008™
-0.006
0.003
-0.022™
-0.002
0.002

0.001
0.016

-0.010

7.560""
114
0.749

25.045™
1.991

-1.809™

0.097

-0.035

-1.553™
0.421°

-0.005°
-0.001
0.001
-0.010™
0.001
-0.005°
-0.0005
-0.007

-0.007

8.068"™
114
0.653

16.171°

2.076

Model V

-1.720™

0.189

0.029

-1.484"
0.309
-0.009*
-0.005
0.002
-0.0227
0.002
-0.007"

0.0001
0.014

-0.012

6.717"
114
0.746

24.690™"
1.965

Model VI

-1.806™"

0.128

0.008

-1.546™"
0.405"

-0.005"
-0.0001
0.001
-0.010™
0.002
-0.005"
-0.0005
-0.007

-0.008

8.011™
114
0.651

16.084™"
2.068

Table A2: Estimation results (dependent variable: geographical distance)
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Project
characteristics

RIS strength

Variable description

Technology diversity (In number of

support technologies)

Industry

Pavitt code (1: supplier

dominated ... 4: sci-
ence based industry)

OECD code (1: low
...3: high technology
industry)

SMEs average cost (million €)

RTD average yield (million €)

SMEs

RTDs

France
Germany
Italy
Netherlands
Spain
United Kingdom
France
Germany
Italy
Netherlands
Spain

United Kingdom

Patents (per million inhabitants)

Employment rate

Human capital (post secondary

education)

Constant

N° observations

Adjusted R square

F-statistic

D-Watson

Model 1

-0.090™"

-0.021°

-0.003
-0.063

-0.0001
0.008™**

-0.0005

1.166
114
0.143
3.685™"
1.738

Model 11

-0.089™

-0.038"

-0.052"
-0.059

-0.0001
0.009"*

-0.001

0.159
114
0.149
3.837"
1.734

Model III' Model IV

-0.099™

-0.021°

0.013

-0.048
0.003"
0.001
0.0000
0.001°
0.001*
0.001

-0.0001
0.011™

-0.002

-0.063
114
0.206
3.256™
1.774

-0.089"

0.020

-0.004
-0.059

0.001
0.0002
0.0004

0.001

0.001

0.001

-0.0001
0.010™*

-0.002

-0.007
114
0.120
2.190™
1.780

Model V

-0.101™

-0.044™

0.015
-0.045
0.003™

0.001

0.000

0.000

0.002***

0.001

-0.0001
0.011™

-0.002

-0.042
114
0.223
3.495™
1.775

Model VI

-0.088"

-0.039"

0.006
-0.058

0.001
0.0002
0.0002

0.001

0.001

0.001

-0.0001
0.011™

-0.002

-0.007
114
0.131
2.310™
1.772

Table A3. Estimation results (dependent variable: global index of cultural and geog proximity)
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