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Abstract

Throughout the last three decades the global pattern of wine production has undergone
fundamental change, most notably the emergence of New World producers. This study
provides a detailed account of the sector’s changing global organization by applying network
analysis methods to the evolution of international trade and scientific collaboration networks.
We argue that there is a strong mutual interdependence of trade and scientific knowledge
production, as a result of which we expect the geographical configuration of global
knowledge and trade networks to co-evolve. Our results show that over time only a few New
World wine producers have developed trade and scientific collaboration networks that

resemble those of traditional Old World producers. We also find that structures of trade and



scientific collaboration networks are more alike for Old World than for New World
producers, which suggests that — contrary to our expectations — it is particularly Old World
producers who may have mainly benefitted from participation in international scientific

collaboration.
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1. Introduction

Throughout the last three decades the global pattern of wine production has undergone
fundamental change. For centuries, production of wine has been heavily concentrated in a
small number of European countries (the so-called ‘Old World” (OW) producers of France,
Italy, Spain and Portugal). It is only recently that ‘New World’” (NW) wine producers have
taken a more prominent position in the world wine market (Anderson 2004). Both OW and
NW producers have invested in the creation of new scientific knowledge in the field of wine
production, though motivations differ; while the NW producers aimed at catching-up with the
OW producers, the latter strived to renew their capabilities to counter new competition
(Cusmano et al. 2010; Giuliani et al. 2011).

This study aims to advance our understanding of the changing global organization of
the wine sector. Starting from the premise that it is not only the changing pattern of wine trade
that characterizes globalization in this sector, but also developments in global scientific
research related to wine, this study addresses the question how patterns of globalization in
trade and globalization of scientific knowledge are interconnected. Following earlier
exploratory studies of co-authorship in academic publications on wine (Cassi et al. 2011;
Glinzel and Veugelers 2006), we investigate the globalization of the wine sector by analysing
the evolution of both trade networks and networks of scientific collaboration. On the basis of
the existing literature (e.g. Romer 1994, Kline and Rosenberg 1994; Mazzoleni and Nelson
2007) we argue that there is a strong interdependence between science and trade that sets in
motion a pattern of interdependent pathways of evolution of the global trade and scientific
collaboration networks and their geographical configuration. This implies that we expect that
dynamics in one network — for example with regard to the countries that move from the core
of the network to its periphery — are mirrored in the other network. This enables us to
critically assess, for example, the emergence of NW wine producers and the role of scientific
knowledge production and collaboration therein.

To accomplish these aims, this study applies network analysis methods to longitudinal
data of international trade and scientific co-authorship. More specifically, through block
modelling techniques (structural equivalence), it empirically investigates to what extent these
networks exhibit similar dynamics over time. Block modelling partitions countries in a
network into groups that are ‘structurally equivalent’ in that they have strongly similar
patterns of relations in the network. Comparing the composition of groups in the trade and
scientific collaboration networks — and its dynamics over time —generates insights into

mutually interdependent pathways of evolution of both networks. Furthermore, correlating the



extent to which a country occupies a core (or peripheral) position in one network with its
‘coreness’ in the other network at multiple points in time provides clues as to how its position
in trade may be a precursor to its position in scientific collaboration or vice versa.

Our study contributes to the literature on globalization in two broad ways. First, to our
knowledge, this analysis is one of the first attempts to analyse the joint evolution of trade and
scientific collaboration networks. The study elicits the idea that investments in science are not
only a precursor to changes in the production and trade of wine (e.g. NW producers use
investments in science to catch up with OW producers), but that developments in international
trade may at the same time steer and redirect investments and international collaboration in
science (e.g. NW producers refocus their science base towards research related to emerging
sectors). The results indicate that there is indeed a strong mutual dependence between science
and trade that impacts on the way the dynamics of globalization unfold; over time,
developments in trade and scientific collaboration networks have increasingly come to run in
parallel. Second, the paper further illustrates the value of network analysis as a useful toolbox
to assess changing patterns of globalization quantitatively.

The paper is structured as follows. The next section provides the theoretical
underpinnings of the argument that trade and scientific collaboration networks co-evolve.
Section 3 then describes recent trends in the global wine sector in more detail and Section 4
explains the theoretical foundations of our network analysis methods. Sections 5 and 6 present

data and analysis. Section 7 discusses the implications and limitations of our study.

2. Theory: co-evolution of trade and scientific collaboration networks

An import facet of globalization is the increased interconnectedness and interdependence of
countries in multiple, overlapping networks (Chase-Dunn and Grimes 1995). In fact,
economic globalization can be defined as “an integrating set of tendencies that operate on the
global scale and intensify connections and flows across territorial borders and regions’
(Yeung 2002, p. 288). This conceptualization represents globalization as an outcome rather
than a cause; globalization describes how the global economy is reshaped in response to
developments in technology, politics, economy or geography (Yeung 2002). It also explicitly
portrays globalization as a set of multiple tendencies rather than the mere interconnectedness
of countries in trade (Hargittai and Centeno 2001). In the context of our study of the wine
sector, it is not only the changing pattern of wine trade that characterizes globalization trends,
but also developments in the global production of scientific knowledge related to wine. This

raises the question how patterns of globalization in trade and globalization of scientific



knowledge production are interconnected. We argue that there is a strong interdependence of
science and trade that sets in motion a pattern of mutually interdependent pathways of
evolution of global trade and scientific collaboration networks.

First, developments in the global organization of scientific knowledge production
impact on global patterns of production and trade. It has long been recognized that access to
international scientific knowledge is of utmost importance for the economic catch-up of
countries (e.g. Romer 1994; Keller 2004). Since at least the end of the Second World War,
science has featured prominently as a main input for economic progress in policy and academic
debates. As Vannevar Bush (1945) articulated in a report to the US government, scientific
advancement constitutes an essential step to achieve technological innovation and ultimately
economic development. This idea is captured in the “linear model of innovation” (see Balconi et
al. 2010, for an overview) that suggests that innovation can be represented as a continuum
ranging from new scientific discovery to applied research and product development, whereby the
former more basic forms of innovation feed into the more applied forms of innovation. Despite
that many have cast doubt about how realistic the linear model is (e.g. Kline and Rosenberg,
1986, Mansfield 1991), there is ample evidence that both basic and applied forms of academic
research have contributed to the development of technological capabilities across countries and
sectors (Mazzoleni and Nelson 2007; Balconi et al. 2010). In fact, several theoretical
approaches in the economics of innovation (among others National System of Innovation, Triple
Helix, Mode 2 knowledge production) are built around the idea that universities play a key role
in economic development by contributing directly to industrial and other forms of applied
research (Edquist 2005; Etzkowitz and Leydesdorff 2000).

Following this line of argument, it is argued that a country’s science base may steer in
which technologies a country develops a stronghold in production and international trade. Thus,
countries that aim to enter — or become more dominant in — new sectors would need to set up or
enhance the relevant scientific infrastructure and establish international collaborations with
places where excellent science is being undertaken (Nelson 2008). In the wine sector, where
quality is a major asset for competitiveness, access to and production of scientific research is a
key input for product and process upgrading (Archibugi 2007). Along those lines, Aylward
(2004) showed that for the Australian wine sector science and innovation were major driving
forces for its increasing wine exports. In a comparative study of Chile, Italy and South Africa,
Cusmano et al. (2010) showed that scientific and research organizations played a large role in the

technological modernization and product standardization of the wine sectors of those countries.



Second, at the same time, developments in global patterns of trade also impact on the
organization of scientific knowledge production. Many have challenged the central idea in the
linear model that academic research is independent and as such feeds into the development of
applications, rather than the other way around. Criticisms (e.g. Kline and Rosenberg 1986,
Mansfield 1991) have voiced that technological change is often independent from basic research
and in some industries may be an input for — rather than an output of — scientific research. As a
result of increased interaction between academia and the world of practice, scientific research
tends to take on new research directions in response to demand from practitioners (Gibbons
1994) and may not be as independent from the pressure and needs of industry as the linear model
suggests. In the context of the wine industry, Aylward (2006) noted that Australia’s R&D agenda
was being directed towards region-specific research in response to industry pressures for
differentiation and products in higher market segments. This suggests that, countries that aim to
enter — or become more dominant in — new sectors would adapt the organization of relevant
scientific research towards the needs associated with these ambitions. They may not only invest
more heavily in their home base of scientific research for upcoming sectors, they may also show
increasing interest in forging stronger connections to worldwide scientific communities,
establishing international research partnerships that may provide them access to existing world-
class expertise and ongoing research.

Taken together, we take the standpoint that global patterns of production and trade and
global patterns of knowledge production and collaboration mutually influence each other. As
a result, we expect global networks of trade and global networks of scientific knowledge
production to ‘co-evolve’. That is, we expect both networks to exhibit similar pathways of
evolution over time, most notably regarding changes observed in the countries that are
positioned in the core and periphery of both networks. Recent work by Glédnzel and Veugelers
(2006) showed that trade and scientific outputs in wine appear to be highly correlated, which
strengthens us in our expectation that the evolution of trade and scientific collaboration
networks may follow similar pathways.

The interdependence of science and technology is by no means limited to high-tech
manufacturing sectors. Agricultural sectors increasingly incorporate scientific inputs and, as a
consequence, the interaction between academic and industry researchers has become more
common and frequent (D’Este and Patel 2008; Fontana et al., 2006; Giuliani et al. 2010). As a
result, scientific discoveries and applied research have contributed to augment agricultural
productivity (Pardey and Beintema, 2001). In this context, academic research may also more

deliberately address the needs of agro-food sectors, where new health and quality standards



that producers need to comply with before entering new markets pose technological
challenges (Nadvi 2008). The next section zooms into the specific context of the global wine
sector, explaining how a framework of co-evolving trade and scientific collaboration network

offers a relevant study perspective.

3. Context: the evolution of the global wineindustry

Radical changes have been observed in how wine is produced and marketed over the last three
decades. This has altered the nature and variety of the actors and their geographical locations.
Whereas OW producers (France, Italy, Spain and Portugal) still hold the leadership in
production, export and consumption, NW producers (e.g. USA, Australia, New Zealand,
Argentina, Chile and South Africa) have gained market share among consumers around the
world, up from a mere 2.5% percent of world exports in the early 1980s to more than 35% in
2009 (O1V, 2009). To an increasing extent NW producers have also gained recognition in the
high-end segments of the market, which were once dominated by an elite group of OW
producers (Anderson et al. 2003). Existing research on globalization in the wine sector has
pointed towards two critical developments that may have spurred these developments.

First, the attention of the main OW and NW producers has moved from domestic to
international markets (Cusmano et al. 2010). In a situation where, from the early 1980s,
domestic markets had to cope with stagnating demand and oversupply, NW producers were
quicker to realize that international demand had become essential for the commercial success
of wine brands and products (Aylward 2003). Accordingly, in order to operate in a more
international, volatile and competitive environment NW producers responded more rapidly by
adapting the institutional setting of wine production and marketing. For example, wholesalers,
wine experts and oenologists have come to play a greater role in influencing consumption
behaviour, in particular of inexperienced consumers in expanding markets like the USA
(Gwynne 2008; Lagendijk 2004).

Second, although the wine sector has always been science-based (Unwin 1991), it is
suggested that the ‘science behind wine production’ has become a more prominent driver of
competitive success in increasingly sophisticated markets (Giuliani and Arza 2009; Morrison
and Rabellotti 2007). Since the early 1980s, NW producers have played a major role in
establishing and strengthening the emergence of a new paradigm based on a market-driven
scientific approach to wine production (Aylward 2003; Cusmano et al. 2010). Universities
and public research centres were restructured to adapt to intensified international competition.

This new strategy is characterized by academic research priorities being increasingly shaped



by market demand, particularly over quality, the only basis for competitiveness in the wine
sector (Giuliani et al. 2011). These developments suggest that, since the 1980s, developments
in supply, demand and trade of wine have become increasingly interconnected with
developments in the production of scientific knowledge about wine. Therefore, this study
aims to analyse how NW and OW producers have positioned themselves in international
networks of trade and scientific knowledge production, exploring how interdependencies
between science and trade may have spurred parallel trends in the evolution of both networks

over time.

4. A network approach for studying the evolution of the global wineindustry

Starting with the work of Snyder and Kick (1979), the application of network analytic
methods to the literature on globalization has brought new and more detailed insights in
economic globalization. The application of network analytic methods supports existing
descriptive accounts of globalization with empirical evidence. For example, Kim and Shin
(2002) demonstrated on the basis of a longitudinal analysis of trade flows between 1959 and
1996 that world trade became increasingly decentralized with increasingly important positions
of countries in middle strata. Adopting a similar methodology, Mahutga (2006) showed how a
New International Division of Labour has been put in place benefitting a few emerging
countries while producing structural inequality for many others.

In general terms, network analysis provides the conceptual and methodological tools
to empirically investigate the relational structure among interacting units (Wasserman and
Faust 1994). The interest resides in the relationships between actors rather than in the
characteristics of actors themselves. A central question is how any specific pattern of relations
generates opportunities and constraints for the actors involved. Two broad sets of methods
prove useful for this purpose.

First, network structural properties provide measures for identifying cohesion (Kim
and Shin 2002), which refers to a group of network properties describing the connectivity and
density of a network from the perspective of the network as a whole rather than of its
individual actors. In sociology cohesive networks foster the development of trust among its
members (Festinger 1954; Coleman 1988). Trust is produced by properties of cohesive
networks, via reciprocal, repeated and frequent interactions between the actors who can cross-
check information through indirect paths in the network. Further, cohesive networks foster
uniformity among nodes in a network, as similar nodes tend to connect to each other and,

simultaneously, connected nodes tend to become more similar (McPherson et al. 2001).



Cohesion is also observed in trade, as similar countries (e.g. size, demand patterns) tend to
trade more, and develop similar trade patterns over time (Linder 1961, Krugman and Obstfeld
2009). In networks of scientific communities, cohesion is often interpreted as a sign of
cognitive lock-in and knowledge decay (Grabher 1993), as nodes in cohesive networks have
access to the same information (Burt 1992).

Second, positional analysis identifies patterns of equivalence in the set of relations
nodes have in a network. In positional analysis, blocks of structural equivalence refer to
groups of nodes that “have identical ties to and from identical actors”, whereas the term role
refers to the pattern of relationships within these blocks (Wasserman and Faust 1994, p. 348).
In studies of globalization these concepts have proven useful in order to empirically assess
theoretical claims such as dependence and unequal exchange in the world economic system.
For example, in the literature on world systems (Smith and White 1992) the theory of
dependence has been operationalized using the concept of equivalence blocks (e.g. core and
periphery), where countries within each block entertain the same relations to the same set of
countries.

In our study, we apply the concept of structural equivalence using block modelling
techniques to partition all countries in the trade or scientific collaboration networks into
groups of countries that have strongly similar patterns of relations in the network. Repeating
the analyses at multiple times and comparing the changing composition of groups in the trade
and scientific collaboration networks allows for example to analyze whether a NW producer
such as Australia has developed patterns of relations in the trade and scientific collaboration
networks that have become more similar to each other and more equivalent to the patterns of

OW producers.

5. Data and M ethod

5.1 Data
This paper analyses the dynamics of knowledge and trade networks across countries. The
‘scientific collaboration network’, includes international co-authorships in wine-related
research, whereas trade networks represent international trade of wine.

For the trade network two different sources of data are used; the NBER database
(NBER-United Nations Trade Data, 1962-2000) and the COMPENDIUM database (Anderson
and Norman, 2006). The former dataset is a generic trade-bilateral dataset reporting data for

all the SIC sectors (4 digit), from 1962 to 1999 for all countries. The latter, developed by



Anderson and Norman at the Australian Centre for International Economic Studies, includes a
series of national indicators specific to the wine sector and bilateral international trade flows
among the main importing and exporting countries between 1994 and 2004. The partial
overlap in years between the two datasets allows us to evaluate discrepancies. As shown in
Table Al in the Appendix, COMPENDIUM tends to overestimate the absolute value of
traded wine. However, this bias is rectified in our analysis as we use ratios of these values. In
order to have a longer time series of data we have merged the two data sources from 1970
until 1993 NBER was used for years 1970-93' and COMPENDIUM was used for 1994-
2004*. We limited our analysis to 24 countries included in COMPENDIUM dataset, and
included all countries that were reported at least once over the period 1980-2004 with a yearly
share of 1.5% or more traded internationally)’. These countries account for more than 95% of
the worldwide wine export in 2004 and more than 97% of wine related international
collaborations in 2004.

For the scientific collaboration network, we extracted bibliographical data covering 18
years from 1989 to 2006 from the Web of Science edition of the Science Citation Index
Expanded ™ (SCIE) of the Institute for Scientific Information (ISI, Philadelphia, PA, USA).
The number of publications is considered an important output measure of research activity
(for a critical appraisal see Katz and Martin 1997). As in many similar studies (e.g. Glénzel
and Veugelers 2006), we restrict our analysis to the Science Citation Index. In order to select
the publication of the research field “wine research” we follow Cassi et al. (2011), who in turn
built on Glinzel and Veugelers (2006), combining three search criteria. The first one is
lexical, which includes specific search strings applied to keywords, title and abstract of the
publication®. Second, we have searched all the publications issued in the following three top

journals: American Journal of Enology and Viticulture, Australian Journal of Grape and

! We selected code 1121 of the Standard International Trade Classification.

% Since comparison with publication data is possible only for the most recent years (publication data start in
1989) we chose the COMPENDIUM data for the overlapping years of trade data for reasons of coherence.

* The selected countries are the following: Argentina, Australia, Austria, Belgium, Bulgaria, Canada, Chile,
Denmark, France, Germany, Great Britain, Greece, Hungary, Ireland, Italy, Japan, Netherlands, New Zeeland,
Portugal, South Africa, Spain, Sweden, Switzerland, and United States. We excluded former Communist
countries (USSR/Russia, FM Yugoslavia, Republic of Moldova, and Czech Republic) for lack of territorial
consistency, and some Asian countries (Singapore and Taiwan) were also excluded as COMPENDIUM included
only regionally aggregated data.

* We used the following search terms: GRAPEVIN* OR WINES OR WINE GRAP* OR WINE PRO* OR RED
WINE* OR WHITE WINE* OR WINEMAKING OR ENOLOG* OR VITICULT* OR OENOLOG* OR
WINE CELL* OR WINE YEAST* OR WINERY OR WINERIES OR VITIS. In line with Gldnzel and
Veugelers (2006), we defined and tested the set of search terms. We started our search with the term wine, which
was however left out as it produced significant noise in the results. Most relevant documents included the term
wine in title, abstract or as keyword.



Wine Research, and Vitis. Third, we excluded publications where at least one of the authors
was affiliated to either hospitals or medical schools as these include articles that have no
direct relevance to wine production (e.g., research on health benefits of wine consumption).

The final dataset contains 12,373 distinct publications.

5.2 Generating the trade and scientific collaboration networks
We developed two networks among 24 countries, the ‘scientific collaboration network’ based
on co-authorship data, and the ‘trade network’ on the basis of trade flows. While the scientific
collaboration network is symmetric and undirected, the trade network is directed and
asymmetric. Unlike research on multi-sectoral trade network (e.g. Fagiolo et al. 2008), we
treat trade networks as ‘directed’ for this single sector study. Both trade and scientific
collaboration networks are weighted networks indicating the intensity of relationships. For
scientific collaboration network, we adopted the Salton index of scientific collaboration
widely used in the scientometrics literature (Glénzel and Veugelers 2006). This index
measures scientific collaboration between two countries relative to the value of total number
of publications. The value of a link between countries | and j is:
vi= COPUB;; / ((PUB; * PUB;)"?)
where PUB; corresponds to the number of publications with at least one author
affiliated to one institution of country i; COPUB; counts the number of co-
authorships, i.e. the number of publications with, among the affiliations reported, at
least one located in country i and another one in country j. The value vj; ranges from 0
to 1, where vjj is equal to 0 when countries | and | have no research collaboration,
while it is equal to 1 if all the scientific activities done in two countries are in
common.
The value of a link between two countries in the trade network has been defined as:
vi= Xii / (i * M)'?)
where X and M; represents respectively the total value of export of country i and
import of country j, while Xj; measures the value of the export of country i to country j
(in dollars of 2000). By construction, we have that 0 < v;; < 1 and vj; # vj;; vij is equal
to 0 when country i does not export to country j, while it is equal to 1 when country i

exports only to country j and the latter does not import wine from any other countries.

> In line with Cassi et al. (2011) and differently from Glinzel and Veugelers (2006), we also included Vitis,
which is a top field journal.



This measure allows us to measure the growing share of emerging producers in each country.
As conventional in research on longitudinal network analysis (e.g. Fleming et al. 2007), we

apply a five-year time window procedure from to 1992 to 2004°.

6. Analysis

6.1 Descriptive statistics

Figures 1 and 2 report trends in terms of international trade and international co-authorships
in wine research. Figure 1 shows a steady increase in the total value of worldwide export of
wine from 1962 to 2004, and a fourfold increase in the number of international co-authorships
between 1994 till 2004. Figure 2 displays a positive trend in the density of both trade and
scientific collaboration networks. In the mid-1990s, authors in each country established
collaborations with authors in circa one-fifth of all the other countries; five years later this
figure doubled. Table 1 reports the share and rank in trade and international scientific
collaborations, which indicates that OW producers significantly reduced their share over time,
though they still lead the global ranking in export and scientific publications (e.g. France,
Italy). In some NW producers, an extraordinary growth in trade has been accompanied by a
significant increase in international collaborations (e.g. Australia, Chile, and USA), which
suggest that developments in trade and scientific collaboration in wine research may indeed

be related’.

INSERT FIGURES 1 AND 2 AND TABLE 1 ABOUT HERE

6.2 Analysis of the trade network

In this section we investigate the wine trade network using block modelling on the basis of
structural equivalence. Block modelling partitions nodes into homogeneous groups of
countries that occupy similar positions in terms of hierarchy, power and dependence. That is,
the procedure groups those countries that are connected to the same set of countries with

similar intensity as expressed by the value of the relationship (Wasserman and Faust, 1994).

In order to make the comparison between the two patterns possible, we normalised each series relative to
value in 2000 that it is fixed equal to 100.
" 1t is worth highlighting that many countries, which are not wine producers, do carry out research in wine
related fields. This is because international research in wine covers a broad spectrum of disciplines, which have
enlarged over time (Cassi et al. 2011; Glanzel and Veugelers, 2006). Therefore universities and research centres
might be specialized in scientific fields, such as microbiology, which are relevant for wine but also for a wide
range of other applications and sectors. Our interest, however, is geared towards the pattern of collaborations
related to wine production.



We apply the block modelling CONCOR algorithm®, which, by construction, partitions the
network into a pre-defined number of groups’. Based on the qualitative evidence about
globalization in the wine sector (see Section 3), it is fair to assume that the network consists
of at least two different groups of producer countries (i.e. OW and NW), plus a group of
consumer countries and a remaining group including peripheral countries (either producers or
consumers). On the basis of this evidence, we impose a structure of four blocks. As we apply
the algorithm at multiple points in time (1974, 1984, 1994, and 2004), we are able to observe
the changing composition of blocks, and changing patterns of trade across different blocks

over time.

INSERT TABLE 2 ABOUT HERE

Table 2 illustrates the results'® !

. Blocks 1 and 2 represent countries specializing in wine
production, distinguishing traditional producers, mainly included in Block 2, from emerging
exporters in Block 1. Block 4 includes the major international importers, while Block 3
consists of a mixed group of both peripheral producers and emerging importers with little or
no production. Accordingly we have labelled these clusters as follows: core producers (Block
2), second-tier and emerging exporters (Block 1); core importers (Block 4) and peripheral
producers/importers (Block 3).

When zooming in onto the dynamics over time, we observe that Block 2 is composed

of a rather stable group of OW producers'”. Further we observe a relative stable group of

importer countries (Block 4) that do not have a significant tradition in wine production.

¥ The software used to compute network indicators and structural equivalence is UCINET VI (Borgatti et al.
2002).

? CONCOR block modelling clusters countries in 2N groups where N is determined exogenously.

1% Additional partitions at different levels of aggregation (with. three instead of two levels) have been computed
also for intermediate periods. This partition identifies eight blocks (the initial four blocks are partitioned in half)
and show a stronger fit to a perfect structural block model. This three-level analysis shows results which are
coherent with the outcomes of the model with four blocks. For the sake of clarity we report it in the appendix
and comment it only when needed (see Table A2).

"' For each year, Table 2 reports a measure of goodness-of-fit, i.e. R*."The goodness-of-fit of a block model can
be assessed by correlating the permuted matrix (the block model) against a "perfect” model with the same blocks
(i.e. one in which all elements of one block are ones, and all elements of zero blocks are zeros)" (Knoke 1982;
Hanneman and Riddle 2005). The values obtained in our study show reasonable fit and are in line with the
values reported in other studies with this kind of analysis (e.g. Salk et al. 2001).However, these results would
seem to ask for some consideration of the unexplained variation in the data. For instance, an alternative
explanation could be based on a gravity model approach, which could take account also some structural features
of the countries, e.g. similarity in size or similarity in demand (usually captured by average income),
geographical distance as well as cultural links (e.g language) or historical heritage (e.g. ex-colony).

2 In 1974, also Chile was part of this block of core producers, which may be explained by the colonial legacy
that links this country to Spain, as it appears from the 8-block partitioning (see Table A2).



However in some periods, this block also includes important wine producers, such as
Germany or the USA.

NW producers are spread over Blocks 1 and 3 in the early observation periods, but,
over time, converge into the block labelled emerging exporters (Block 1). In 2004 this block
comprises the most prominent NW producers (except the US), which over time have become
a more coherent group of countries with stronger similarities in their trade relations. Over
time NW producers have developed more intense relations among themselves (within Block
1) and consolidated their position in the main consumer markets (Block 4). However, they
have failed to export to emerging markets (Block 3), for which OW producers instead
successfully strengthened their trade networks. That is, despite their increasing prominence in
terms of export share and market penetration, NW producers still greatly differ in their trade
structure from OW producers. Figure 3 displays in greater detail to what extent trade patterns
of NW producers have become similar to those of OW producers by plotting the Pearson
product-moment correlation over time. Two countries are correlated if they have similar trade
patterns, with similar means and variance for the value of the relationships. Over time only
Australia — and to a lesser extent Chile and South-Africa — have developed trade patterns
similar to the aggregate pattern of OW producers, whereas this development is very marginal

for New Zealand and Argentina.

INSERT TABLE 3 AND FIGURE 3 ABOUT HERE

6.3 Analysis of the scientific collaboration network

This section performs a structural equivalence block modelling on the pattern of scientific
collaborations (international co-authorships) over the period 1990-2004. In contrast to the
analysis of the trade network, we do not have a priori evidence pointing to any specific
aggregation of countries. Therefore we cannot impose a pre-determined number of blocks,
making the CONCOR algorithm less suitable for this analysis. Instead, we analyse structural
equivalence in network patterns of countries by computing a Pearson product-moment
correlation matrix, which reports the level of structural equivalence of each pair of countries,
where two countries are correlated if they have similar patterns of relations with similar
means and variance for the value of those relations. This similarity matrix is obtained through
a hierarchical clustering procedure (represented by a dendrogram) that partitions the data in a
series of successive steps running from a single cluster containing all clusters to a trivial

partitioning with each cluster containing a single country. We conduct this analysis for 1994



and 2004. Figure 4 reports the dendrograms that visualize groups of countries according to
their similarity in relations in the scientific collaboration network. From left to right, the tree
shows partitions with decreasing levels of structural equivalence among the countries (the

single country blocks represent maximum structural equivalence).

INSERT FIGURE 4 ABOUT HERE

In 1994, patterns of scientific collaborations differ between OW and NW producers. Roughly
three main groups can be identified"”. The first block, which shows a level of Structural
Equivalence (henceforth SE) of 0.44, consists of countries with a high number of publications
and strong interconnectedness through international co-authorships. The cluster includes
several core producers (in particular France, Italy, Spain and Portugal) along with some large
importers (e.g. Great Britain, Germany, US, Canada), which are also active players in
scientific research related to wine. Small-size OW producers, such as Austria and Greece,
form a second block (they reach the highest level of SE = 1). A third block consists of
Australia and New Zealand (SE of 1), which, at a less refined level of partitioning, merge with
a block of countries including South Africa, Bulgaria and Hungary (SE of 0.5). The remaining
two emerging exporters, Argentina and Chile, form single-country blocks, as both have very
few (internationally co-authored) publications. Overall, the structural features observed in
1994 show little resemblance with trade patterns; instead they resemble the structure found in
other scientific fields (Glénzel 2001; Glinzel et al. 1999).

In 2004, the pattern changes with respect to the situation in 1994. Core producers
form a number of equivalence blocks (e.g. Italy with France — SE = 0.45; Bulgaria with
Greece — SE = 0.61; Spain with Hungary — SE = 0.52). Similarly, among emerging exporters,
Chile forms a block with Argentina (SE of 6.1), South Africa with New Zealand (SE of 0.52)
and at higher level of aggregation with Australia (SE of 0.36). Third, wine importer countries
form blocks of structural equivalence (e.g. Canada and Japan -SE of 0.61; Belgium and the
Netherlands - SE of 0.43; Denmark and Sweden — Se of 0.55). As for the mechanisms driving
collaborations, findings seem to suggest that, first, advanced and geographically close
economies show equivalent patterns of relations. For example, European countries form a

block of neighbouring countries, whereas at the same time economic and scientific leaders,

' In order to identify the number of clusters we consulted the measures of cluster adequacy (see Tables A.3 and
A.4 in the appendix).



such as the USA and Germany, also form a block. Second, blocks form according to their
trade specialization.

Overall, in 2004 we observe a higher similarity between patterns of trade and patterns
of scientific collaborations. The trend of convergence in patterns of relations is illustrated in
Figure 5, which depicts the similarity in scientific collaboration network relationships of
various emerging exporters against the pattern of relationships of core producers, as
evidenced by the Pearson cross-product correlation. Similar to the trends in the trade network,
Australia’s pattern of international co-authorships has become more similar to that of core
producers. To a lesser extent we can observe a similar trend for South-Africa, New Zealand,

Chile and Argentina.

INSERT FIGURE 5 ABOUT HERE

6.4 Co-evolution of the trade and scientific collaboration network

When comparing developments in the trade and scientific collaboration networks (for 1994
and 2004) we observe that patterns of relations in scientific collaboration do not fully align
with those found in trade. Nevertheless, significant overlap in trends between globalization in
trade and scientific collaboration networks have become more visible over time, pointing
towards a pattern of co-evolution between trade and scientific networks, as discussed in
Section 2.

In order to explore these issues further, we compute for each network a measure of
coreness over the period 1994-2004 (i.e. 11 network observations). ‘Coreness’ (Borgatti and
Everett 1999) refers to the degree of closeness of each node to a core of densely connected
nodes in the network. It is worth noting, while all countries in the network’s core are highly
central as calculated by virtually any measure, the opposite (that central countries are
necessarily in the core) is not true. The coreness algorithm, provided in UCINET VI, fits a
continuous model of core/periphery structure to the network data, attributing high values to
countries in the core of the network and low values to countries in the network’s periphery.
Subsequently, we calculate a Pearson correlation coefficient for coreness values between
knowledge and trade networks for different groups of countries, as reported in Table 4 and

displayed in Figure 6. Two main findings emerge from this analysis.

INSERT TABLE 4 AND FIGURE 6 ABOUT HERE



First, wine producing countries, and most notably emerging exporters and core
producers, show a remarkably higher correlation than non-wine producers. This result clearly
suggests that access to international scientific sources do matter to competitiveness in the
global wine market. However, this simple correlation does not imply that international
research is a prerequisite for export success. Following the literature in the field (Aylward,
2003; Glanzel and Veugelers, 2006; Cusmano et al. 2010), we are inclined to think about this
positive association in terms of co-evolution between scientific research and trade networks.

The second remarkable finding concerns the different correlation coefficients between
emerging exporters and core producers. Although the increasing role of the ‘science of wine’
firstly and prominently influenced emerging exporters, the group of core producers reports a
higher correlation coefficient. This suggests that particularly countries in this group may have

benefitted from engaging with international sources of knowledge.

7. Discussion

This study has provided a detailed account of the changing global organization of the wine
industry. To our knowledge, this study is one of the first attempts to analyse the co- evolution
of trade and scientific collaboration networks. By applying network methods to the evolution
of trade and scientific collaboration networks in the wine sector it has increased the depth of
our understanding of globalization in this sector. More precisely, this study has yielded the
following insights.

First, our analysis revealed that there is substantial overlap in trends between
globalization in trade and scientific collaboration networks, and that similarities have become
stronger over time. However, while trade networks show some neat and rather persisting
features (e.g. cohesion, stable blocks) across our observation period (1974-2004), the
scientific collaboration network is characterised by a more heterogeneous and volatile
structure. In particular, we found that structures of trade and scientific collaboration networks
are more alike for OW than for NW producers. That is, scientific collaboration of OW
producers tends to take place with the same group of countries they trade wine with. For NW
producers, by contrast, scientific collaboration networks are relatively dissimilar to their
respective trade networks. Although New World countries have become established wine
producers, their patterns of trade and in particular knowledge relations only partly resemble
those of OW producers. This suggests that it is particularly OW producers who may have

benefitted from participation in international scientific collaboration, even though it was



arguably the NW producers which were take the lead in moving towards a stronger market-
driven science-based approach to wine production in order to compete in international
markets (Aylward 2003, Cusmano et al. 2010). It is also remarkable given that most countries
within the group of Core producers have been often depicted as locked in old oenological
practices and constrained by too rigid institutional frameworks (EU, 2007).

This finding might indicate that, on the one hand, NW producers are still dependent on
scientific knowledge produced elsewhere. Indeed, the traditional dominance of OW producers
in the production and trade of wine is still strongly reflected in the structure of the scientific
collaboration network. OW producers have retained central positions and strong mutual
connectedness in the scientific collaboration network. At the same time, it might also suggest
that NW countries are building a set of scientific relations of their own, which better fit the
needs of their peculiar production system. Our evidence shows the emergence of
homogeneous blocks of countries of South-South scientific collaboration (e.g. Australia,
South Africa and New Zealand; Argentina and Chile). In this respect, our conclusion differs
from Glidnzel and Veugelers (2006) who did not find a strong correlation between NW
producers’ share in world trade and their volume of wine-based scientific research. This may
be explained by the fact that their investigation is based on shorter time series running till
2001, whereas the consolidation of NW producers in the global wine community occurred
only after 2001.

Second, this study has revealed variation in the role certain countries play and the
position they take in the global dynamics of the sector, beyond the description of broad trends,
such as the emergence of a semi-periphery or NW wine producers. Despite the fact that for
NW producers overall the similarities between knowledge and trade networks are limited,
there is strong heterogeneity among the group of NW producers. Over time we observe early
signs of a convergence trend between scientific and trade networks only for a few New World
wine producers, most notably Australia, which has developed trade and scientific
collaboration networks that resemble those of traditional OW producers. On the contrary,
Argentina and Chile have patterns of international trade and knowledge relations that are
strongly dissimilar from both OW producers and other NW producers. This suggests that NW
producers differ from one another in terms of the ‘strategy’ they adopt in scientific
collaboration.

Taken together, this implies that we find some, yet limited support for the idea that
international networks of wine trade and international networks of scientific knowledge

production related to wine co-evolve. For OW countries, we find that their traditional



dominance in the production and trade of wine is strongly reflected in the structure of the
scientific collaboration network. Further, for the case of Australia we find that its trade and
scientific network structures have developed increasing similarities over time. That is, for this
country investment and international collaboration in science may have paved the way for
building and intensifying its wine exports into traditional OW-dominated markets, whereas at
the same time these growing exports may have been an entry-ticket for increased
collaboration in the arena of international scientific knowledge production. However, for most
other NW countries, resemblance in the structure and dynamics across trade and scientific
collaboration networks is limited. Notwithstanding the widespread view in the literature that
investments in science related to wine have played a major role in driving NW producers to
catch-up in the worldwide trade of wine, for most countries this was at least not achieved
through scientific collaboration with established wine producers or other target countries for
wine export. This challenges the view that the role of science has been a major driving factor
of the increasing exports in the same way for all NW countries. Future research should
therefore have a more detailed look at the mechanisms and boundary conditions that may
underlie the different pathways of development among NW countries. Our network approach
has yielded new insights into the changing global structure of the wine sector, but qualitative
case study research should now guide us to more detailed explanations in order to obtain fully
comprehensive understanding of the changing structure of a worldwide wine sector.

References

Anderson K. (ed.) (2004), The World' s Wine Markets: Globalization at Work. Edward Elgar,
Cheltenham.

Anderson, K., Norman, D. (2006), Compendium of Wine Statistics, Cies, Adelaide University.

Anderson, K., Norman, D. and Wittwer, G. (2003) “Globalization of the World’s Wine
Markets”, The World Economy 26 (5): 659-687.

Archibugi D. (2007), “Introduction to the Special Issue on Knowledge and Innovation in the
Globalizing World Wine Industry”, International Journal of Technology and
Globalization, 3 (2-3): 125-126.

Aylward, D.K. (2003), “A Documentary of Innovation Support among New World Wine
Industries", Journal of Wine Research, 14 (1): 31-43.

Aylward, D.K. (2004) “Innovation-Export Linkages within Different Cluster Models: A Case
Study from the Australian Wine Industry”, Prometheus, 22 (4): 423-435.

Aylward, D.K. (2006) “Innovation Lock-in: Unlocking Research and Development Path
Dependency in the Australian Wine Industry”, Strategic Change 15 (7-8): 361-372.



Balconi, M., Brusoni, S., Orsenigo, L. (2010), “In Defence of the Linear Model: an Essay”,
Research Policy, 39 (1): 1-13.

Borgatti, S.P., Everett, M.G. (1999), “Models of Core/Periphery Structures”, Social Networks
21:375-395.

Borgatti, S.P., Everett, M.G., Freeman L.C. (2002), UCINET VI. Analytical Technologies,
Columbia.

Burt, R.S. (1992), Sructural Holes: the Social Sructure of Competition. Harvard University

Press, Cambridge MA.

Bush V. (1945), Science: the Endless Frontier: a Report to the President. United States
Government Printing Office, Washington DC.

Cassi L., Morrison A., Rabellotti R. (2011), “The Changing Geography of Science in Wine:
Evidence from Emerging Countries”, in: Giuliani E., A. Morrison and R. Rabellotti (eds.)
Innovation and Technological Catch-Up: The Changing Geography of Wine Production.
Edward Elgar, Cheltenham.

Chase-Dunn, C., Grimes, P. (1995), “World-Systems Analysis”, Annual Review of Sociology
21:387-417.

Coleman, J.S. (1988), “Social Capital in the Creation of Human Capital”, American Journal
of Sociology 94 (supplement): 95-120.

Cusmano L., Morrison A., Rabellotti R. (2010), “Catching up and Sectoral Systems of
Innovation: A Comparative Study on the Wine Sector in Chile, Italy and South Africa”,
World Development 38 (11): 1588—1602.

D’Este P., Patel P. (2007), “University-Industry Linkages in the UK: What Are the Factors
Underlying the Variety of Interactions with Industry?” Research Policy, 36 (9): 1295-

1313.

Edquist, C. (2005), “Systems of Innovation: Perspectives and Challenges”, in: Fagerberg, J.,
D. Mowery, and R.R. Nelson (eds.), Oxford Handbook of Innovation. Oxford University
Press, Oxford.

Etzkowitz, H., Leydesdorff, L. (2000), “The Dynamics of Innovation: From national Systems
and ‘Mode 2’ to a Triple Helix of University-Industries-Governments Relations”
Research Policy 29 (2): 109-123.

EU (2007), Towards a sustainable European wine sector. European Commission Directorate-

General for Agriculture and Rural Development, Brussels.

Fagiolo, G., Reyes, J.A., Schiavo, S. (2008), “On the Topological Properties of the World

Trade Web: A Weighted Network Analysis”, Physica A 387: 38683873



Festinger, L. (1954), “A Theory of Social Comparison Processes”, Human Relations 2: 153-
158.

Fleming, L., Mingo, S., Chen, D. (2007), “Collaborative Brokerage, Generative Creativity and
Creative Success, Administrative Science Quarterly 52 (3): 443-475.

Fontana, R., Geuna, A., Matt, M. (2006), ‘Factors affecting university-industry R&D projects:
the importance of searching, screening and signalling’, Research Policy, 35 (2): 309-323.

Gibbons, M., Limoges, C., Nowotny, H., Schwartzman, S., Scott, P., Trow, P. (1994), The
New Production of Knowledge: the Dynamics of Science and Research in Contemporary
Societies. Sage, London.

Giuliani E., Arza V. (2009), “What Drives the Formation of 'Valuable' University-Industry
Linkages? Insights from the Wine Industry”, Research Policy, 38 (6): 906-921.

Giuliani E., Morrison, A., Pietrobelli, C., Rabellotti, R. (2010), “Why Do Researchers
Collaborate with Industry? An Analysis of the Wine Sector in Chile, Italy and South
Africa”, Research Policy 39 (6): 748-761.

Giuliani E., Morrison, A., Rabellotti, R. (eds.) (2011) Innovation and Technological Catch-

Up: The Changing Geography of Wine Production. Edward Elgar, Cheltenham.

Glanzel, W. (2001) “National Characteristics in International Scientific Co-authorship
Relations”, Scientometrics, 51 (1): 69-115.

Gléanzel, W., Schubert, A., Czerwon, H.-J. (1999), “A Bibliometric Analysis of International
Scientific Cooperation of the European Union (1985-1995)”, Scientometrics, 45 (2): 185-
202.

Glanzel, W., Veugelers R. (2006). “Science for Wine: A Bibliometric Assessment of Wine
and Grape Research for Wine Producing and Consuming Countries”, American Journal of
Enology and Viticulture, 57 (1): 23-32.

Grabher, G. (1993), The Embedded Firm: On the Sociometrics of Industrial Networks.
Routledge, London/New York.

Gwynne R.N. (2008), “UK Retail Concentration, Chilean Wine Producers and Value Chains”,
The Geographical Journal, 174 (2): 97-108.

Hanneman R., and Riddle, M. (2005), Introduction to social network methods. University of
California, Riverside CA (published in digital form at http://faculty.ucr.edu/~hanneman/).
Hargittai E., Centeno, M.A. (2001), “Introduction: Defining a Global Geography”, American

Behavioral Scientist 44 (10): 1545-1560.

Katz, J.S., Martin, B. R. (1997), “What is Research Collaboration?”, Research Policy, 26 (1):

1-18.



Keller, W. (2004), “International Technology Diffusion”, Journal of Economic Literature, 42:
752-782.

Kim S., Shin, E-H (2002), “A Longitudinal Analysis of Globalization and Regionalization in
International Trade: A Social Network Approach”, Social Forces 81 (2): 445-468.

Kline S.J., Rosenberg N. (1986), “An Overview on Innovation”, in: Landau, R., N. Rosenberg
(eds.), The Positive Sum Strategy, National Academy Press, Washington D.C.

Knoke, D., & Kuklinski, J. (1982), Network analysis. Sage Publications, Beverly Hills CA.

Krugman, P., Obstfeld, M. (2009), International Economics, 8th edition. Pearson Addison-
Wesley, Prentice Hall.

Lagendijk, A. (2004), “Global ‘Lifeworlds’ versus Local ‘Systemworlds’: How Flying
Winemakers Produce Global Wines in Interconnected Locales”, Tijdschrift voor
Economische en Sociale Geografie, 95 (5): 511-526.

Linder S.B. (1961) “An Essay on Trade and Transformation”, Almqvist and Wicksell:
Stockholm.

Mahutga, M.C. (2006), “The Persistence of Structural Inequality? A Network Analysis of
International Trade, 1965-2000”, Social Forces 84(4): 1863-1889.

Mansfield E. (1991), “Academic Research and Industrial Innovation”, Research Policy, 20, 1-

12.
Mazzoleni, R., Nelson, R.R. (2007), “Public research institutions and economic catch-up”,
Research Policy, 36 (10), 1512-1528.

McPherson, M., Smith-Lovin L., Cook, J.M. (2001), “Birds of a Feather: Homophily in Social
Networks”, Annual Review of Sociology 27(1): 415-444.

Morrison A., Rabellotti R. (2007), “The Role of Research in Wine: the Emergence of a
Regional Research Area in an Italian Wine Production System”, International Journal of
Technology and Globalization, Vol. 3(2/3): 155-178.

Nadvi, K. (2008), “Global Standards, Global Governance and the Organization of Global
Value Chains”, Journal of Economic Geography, 8 (3), 323-343.

Nelson, R.R. (2008), “What Enables Rapid Economic Progress: What Are the Needed
Institutions?”, Research Policy, 37 (1), 1-11.

OIV (2009), State of Vitiviniculture World Report, (March), Retrieved from www.oiv.int.

Pardey, P.G, Beintema, N.M. (2001), “‘Slow Magic: Agricultural R&D a Century after
Mendel”, International Food Policy Research Institute, Washington, D.C.

Romer, P. M. (1994), “The Origins of Endogenous Growth”, The Journal of Economic
Perspectives 8 (1): 3-22.



Salk, J. E., Nielsen, F., Marks, G. (2001), “Patterns of cooperation among regional offices in
Brussels: Homophily, complementarity, and national embeddedness”. Paper presented at
the Southern Sociological Society meeting, Atlanta, 4-7 April.

Smith D.A, White D.R (1992), “Structure and Dynamics of the Global Economy: Network
Analysis of International Trade 1965-1980”, Social Forces 70 (4): 857-893.

Snyder, D., Kick, E. (1979), “Structural Position in the World System and Economic Growth,
1955-1970: A Multiple Network Approach”, American Journal of Sociology 84 (5): 1096-
1123.

Unwin, T. (1991), Wine and the Vine: A Historical Geography of Viticulture and the Wine
Trade. Routledge, London.

Wasserman, F., and Faust, K., (1994), Social Network Analysis. Cambridge University Press,
Cambridge.

Yeung, H.W.-c. (2002), “The Limits to Globalization Theory: A Geographic Perspective on
Global Economic Change”, Economic Geography 78(3): 285-305.



Figure 1: Total amount of worldwide export (continuousline) in constant currency (2000),
and total number of international scientific co-publications (dashed line),
2000=100
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Source: own elaboration on NBER-COMPENDIUM and 19 data.

Figure 2: Network density of trade network (continuousline),
and of knowledge network (dashed line)
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Figure 3: Similarity in trade pattern (Pearson cross-product correlation measure)

between Emerging Exporters and Core Producers
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Figure4: Hierarchical clustering (based on correlation coefficients) expressing similarity in patterns of

relationsin the Knowledge Networ k
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Figure5: Similarity in pattern of relationsin Knowledge network
(Pear son cross-product correlation measure)

between Emerging Exporters and Core Producers
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Figure 6: Country-level correlation of corenessvaluesin Knowledge and Trade networks
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Table 1: Descriptive statistics on export and co-publication data

Export Export Co-Publication Co-Publication
average average average average
Country 1990-1994 2000-2004 1990-1994 2000-2004
WwW WwW wWw wWwW
Share Ranking Share Ranking Share Ranking Share Ranking

AR 0,35 15 1,07 10 0,00 23 1,17 18
AT 0,29 17 0,41 16 0,47 19 1,32 17
AU 2,40 6 8,26 4 0,93 13 4,78 7
BE 0,41 13 0,66 13 1,40 12 0,97 21
BG 0,77 10 0,47 14 0,93 16 0,51 23
CA 0,01 24 0,07 21 1,86 9 2,03 10
CH 0,13 19 0,15 20 1,86 10 1,88 12
CL 1,30 8 4,65 5 0,47 20 1,17 18
DE 5,75 4 2,97 8 7,91 4 5,19 6
DK 0,06 20 0,31 19 0,47 22 0,92 22
ES 9,01 3 9,26 3 7,44 5 6,97 4
FR 48,47 1 37,58 1 11,63 2 9,66 2
GB 0,38 14 0,97 11 3,72 6 5,80 5
GR 0,81 9 0,40 17 0,47 17 2,09 9
HU 0,71 11 0,44 15 0,93 15 1,53 15
IE 0,01 23 0,01 23 0,00 23 0,41 24
IT 18,64 2 18,10 2 9,77 3 7,12 3
JP 0,03 22 0,01 23 3,26 7 1,98 11
NL 0,30 16 0,40 18 0,93 14 1,68 13
NZ 0,27 18 0,83 12 0,47 21 1,02 20
PT 5,38 5 3,17 7 1,86 8 3,81 8
SE 0,03 21 0,02 22 0,47 18 1,58 14
[N 1,82 7 3,85 6 21,86 1 15,82 1
ZA 0,48 12 2,21 9 1,40 11 1,42 16

49918 71667 215 1966
World Million of dollars Million of dollars Total number Total number

(2000) (2000)




Table 2: Positions of Countriesin the Trade Network

BLOCK 1
Second tier &

emerging exporters

BLOCK 2

Core producers

BLOCK 3

peripheral exporters

and consumers

BLOCK 4

core consumer's

1974 Argentina Chile; France Australia Belgium; Canada
Austria Greece; Italy New Zeeland Denmark; Germany
Bulgaria Portugal; Spain South Africa Great Britain;
Hungary Ireland
Japan; Netherlands
Sweden; Switzerland
United States
1984 Argentina Austria; France Australia Belgium; Canada
Bulgaria Greece; Hungary New Zeeland Denmark; Germany
Chile Italy; Portugal South Africa Great Britain;
Spain Ireland
Japan; Netherlands
Sweden; Switzerland
United States
1994 Australia France; Greece Argentina Austria; Belgium
Bulgaria Chile Hungary; [taly New Zeeland Canada; Denmark
South Africa Portugal; Spain Sweden Germany; Great
Britain
Ireland; Japan
Netherlands;
Switzerland
United States
2004 Argentina; Australia ~ Bulgaria; France Austria Belgium; Canada
Chile; New Zeeland  Greece; Hungary Denmark Great Britain;
South Africa Italy; Portugal Germany Ireland
Spain Sweden Japan; Netherlands

Switzerland; United

States

In bold countries that are stable in one block, all over the period

R2: 0,21(1974);0,12(1984);0,18(1994);0,18(2004)



Table 3: Blocks' featuresin terms of average export and import share

BLOCK 1 BLOCK 2 BLOCK 3 BLOCK 4
Second tier & Core producers Peripheral Core consumers
emerging exporters exporters/consume
rs

1974
Average export 0.46 13.63 0.26 0.57
share (std dev) (0.33) (14.20) (0.22) (1.25)
Average import 0.22 2.67 0.24 6.51
share (std dev) (0.35) (5.07) (0.1) (6.17)

1984
Average export 0.40 11.78 0.21 1
share (std dev)) (0.24) (15.09) (0.16) (2.58)
Average import 0.04 1.21 0.31 7.27
share (std dev) (0.02) (2.32) (0.25) (7.08)

1994
Average export 1.25 13.82 0.21 0.84
share (std dev) (0.85) (18.19) (0.16) 1.7)
Average import 0.12 1.3 0.88 7.35
share (std dev) (0.21) (1.86) (1.1) (6.62)

2004
Average export 3.36 9.95 0.93 0.78
share (std dev) (3.03) (13.87) (1.36) (1.29)
Average import 0.21 0.9 4.89 7.69
share (std dev) (0.24) (1.14) (6.01) (6.5)




Table 4: Pear son correlation between coreness values

of Knowledge Network vs. Trade Networ k
Prob > |r| under HO: Rho=0

Observations Correlation
All countries 0.30598
264 (<.0001)
Core Producers countries 77 0.74457
(<.0001)
Emerging Exporter countries 55 0.56075
(<.0001)
Others 132 0.43120

(<.0001)




Appendix

Table A1l. Comparison between COMPENDIUM and NBER datasets (export data)
overlapping years, 1994-1999 (aver age value)

COMPENDIUM
DATASET NBER DATASET
Country Millions of Millions of
dollars Percent dollars Percent
(2000) (2000)

Argentina - AR 118,65 0,93 119,75 091
Austria - AT 39,92 0,31 33,91 0,26
Australia - AU 497,85 3,89 568,11 4,33
Belgium - BE 92,35 0,72 65,56 0,50
Bulgaria - BG 137,72 1,08 133,23 1,02
Canada - CA 4,60 0,04 4,02 0,03
Switzerland - CH 27,60 0,22 29,94 0,23
Chile - CL 360,40 2,82 404,79 3,09
Germany - DE 519,55 4,06 538,54 4,11
Denmark - DK 19,09 0,15 8,55 0,07
Spain -ES 1242,12 9,72 1255,15 9,58
France - FR 5406,87 42,29 5467,53 41,72
Great Britain -GB 120,72 0,94 91,90 0,70
Greece - GR 78,43 0,61 77,66 0,59
Hungary - HU 105,39 0,82 93,48 0,71
Ireland -1IE 1,80 0,01 3,40 0,03
Italy - IT 2387,59 18,67 2465,74 18,81
Japan - JP 1,96 0,02 3,76 0,03
Netherlands - NL 62,75 0,49 49,36 0,38
New Zealand - NZ 45,84 0,36 61,71 0,47
Portugal - PT 541,20 4,23 545,47 4,16
Sweden - SE 4,73 0,04 4,06 0,03
United States of 371,60 2,91 408,40 3,12
America - US

South Africa - ZA 179,86 1,41 195,73 1,49

World 12785,37 100,00 13105,46 100,00




Table A2: Positions of Countries in the Trade Network

BLOCK 1&2 BLOCK 3&4 BLOCK 5&6 BLOCK 7&8
Second tier & emerging exporters Core producers peripheral exportersand Ccore consumers
consumer's
1974 Argentina Hungary; France Chile; New Zeeland South Africa; Belgium; Japan ; Canada
Bulgaria Austria, Greece; Italy Portugal; Australia Germany; Denmark; Great
Spain Switzerland Britain; Ireland;
Netherlands
Sweden;
United States
1984 Argentina Bulgaria Austria; Italy; Australia South Africa  Belgium;Germany Canada
Chile Greece; Portugal New Zeeland Netherlands Denmark; Japan,;
Hungary Spain France Switzerland Sweden;
United States
Great Britain;
Ireland
1994 Australia; Chile France; Spain Greece Argentina Sweden New Austria; Ireland; Japan
South Africa; Portugal; Hungary; Zeeland Germany; United Netherlands;
Bulgaria Italy States Switzerland
Belgium
Canada;
Denmark Great
Britain
2004 Argentina; New Zeeland Bulgaria; Italy; Austria Sweden ; Canada Belgium Japan;
Australia Greece; Portugal Germany Denmark Great Britain; Netherlands
Chile; South Hungary Spain France Ireland United Switzerland;
Africa States

R2: 0,41 (1974); 0,35 (1984; 0,40 (1994); 0,41(2004)



