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Abstract

The network of scientific collaboration in viticulture and oenology between the United States 
and the European Union was studied for the period 1991-2010. A total of 498 articles were pub-
lished collaboratively during this time. The most collaborative institutions in the US were the Uni-
versity of California Davis and Cornell University (New York), and the most collaborative institu-
tions in the EU were Institut Nationale de la Recherche Agronomique (France), the Italian univer-
sities of Milan, Bologna and Udine, and the Spanish University of Barcelona. We note a consider-
able increase in collaboration in recent years, with the University of California Davis situated in 
a central position in the network.
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INTRODUCTION

The European Union is the largest producer of 
wine in the world. It is also the largest exporter 
and importer of wine in the world, highlighting 
the socio-economic importance of the wine sec-
tor in this area. Wine consumption in the Unit-
ed States has increased over the last ten years 
at a constant rate of approximately 3% per year, 
which is slightly lower than the consumption in 
France and Italy. In the coming years, the Unit-
ed States is expected to overtake these Countries 
to become the largest wine market in the world. 
Although the total consumption of wine is con-
siderable, consumption per capita in the United 
States remains below Countries with older tra-
ditions of winemaking. This phenomenon may 
be considered an indicator of growth potential 
(FERNÁNDEZ et al., 2006).

Wine imports have increased significantly in 
recent years from the European Union, which is 
the main supplier of wine to the United States. 
Three quarters of the wine consumed in the 
United States is of domestic origin, whereas im-
ported wines have a quota of 25% (CBI, 2009). 
These commercial transactions make scientific 
and technical cooperation between the European 
Union and the United States increasingly more 
important. Extensive collaboration in research 
in this area has produced large numbers of col-
laborative journal articles on the wine trade.

This study provides a bibliometric analysis of 
collaborative research on wine and grapes pub-
lished in the United States of America and the 
European Union during the 1991-2010 period. 
According to GLÄNZEL and VEUGELERS (2006), 
BEAVER and ROSEN (1979) and LUUKKONEN et 
al. (1992), international collaboration allows re-
searchers to exchange scientific information with 
their international colleagues on the latest sci-
entific developments, to gain access to the best 
equipment, facilities, and talent, and to partic-
ipate in large-scale research projects that are 
beyond the financial capabilities of individual 
Countries.

METHODS AND DATA SOURCES

The articles under analysis were obtained from 
the Science Citation Index Expanded (SCIE) da-
tabase, accessed via the Web of Knowledge plat-
form from terminals at the Universidad Politécni-
ca of Valencia (Spain). Only “citable documents” 
were considered (that is, papers published as ar-
ticles, letters, notes or reviews), excluding docu-
ments such as book reviews, summaries of com-
munications at conferences, reprints, news and 
bibliographic articles.

To define the field of “wine research”, we 
used the same strategy employed by GLANZEL 
and VEUGELERS (2006) in a previous paper and 
combined three components: a) specific search 

words, b) institutional addresses, and c) Euro-
pean Union Countries combined with the Unit-
ed Sates.

First, for the specific search words, we used 
the following strategy: 

TS = (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).

The search was restricted to the field “topic”, 
which retrieved records if the above-mentioned 
terms were included in the titles, keywords or 
abstracts of articles.

Second, for institutional addresses, we used 
the following strategy:

AD = (enolog* or viticult* or oenol*), where 
AD was the label of the authors’ institutional 
address.

Finally, we limited the search to articles that 
were signed by at least one European Union 
Country and United States in the ‘address’ field 
of the search options of the SCIE database. The 
current European Union Countries are Aus-
tria, Belgium, Bulgaria, Cyprus, Czech Repub-
lic, Denmark, Estonia, Finland, France, Ger-
many, Greece, Hungary, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, 
Poland, Portugal, Romania, Slovakia, Slovenia, 
Spain, Sweden, and the United Kingdom (which 
includes England, Scotland, Wales, and North-
ern Ireland). 

For some terms, the root was used (truncat-
ing the word with an asterisk) to obtain all of the 
documents associated with the derived words 
(e.g., by using the truncation enolog*, the SCIE 
database finds enology, enological, enologist, 
and so on). 

The analysis was limited to 20 years (the pe-
riod from 1991 to 2010). In order to identify the 
institutions and Countries with high and in-
creasing citation rates, the citation/document 
rates by 5-year period were calculated.

The final records were exported to a relation-
al database using the proprietary software Bib-
liometrics. Variants of the names of authors or 
institutions were unified because this informa-
tion does not always appear standardised in 
SCIE. The following step was to analyse the in-
formation to obtain bibliometric indicators and 
to identify all combinations of pairs of authors 
and institutions in each paper to quantify the 
number of co-authorships (ie, the presence of 
joint signatures of authors or institutions in 
different articles). We examine publication pro-
ductivity using a normal count or full counting 
scheme, where equal credit is given to all con-
tributors; one full unit is assigned to each au-
thor, or each institution or Country involved in 
a scientific paper, in opposition to the fraction-
al count (adjusted count), where each co-au-
thored paper are divided by the number of co-
authors. This information formed the basis for 
identifying research groups. The software Pa-
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jek, designed for the analysis and visualisation 
of networks, was used for the construction and 
graphical representation of the research groups 
(BATAGELJ and MRVAR, 2001).

RESULTS

1. General data: annual productivity 
and journals

During the 1991-2010 period, 498 articles 
were published: 452 original articles (90.76%), 
34 reviews (6.83%), 8 notes (1.6%), and 4 let-
ters (0.8%). Most of them (43%) were published 
in the last five years, making 2009 the most pro-
ductive year (n=51) (Fig. 1). In contrast, 73% of 
papers were published during the 2001-2010 
decade, and the remaining 27% were published 
in the 1990s.

Papers were published in 237 different jour-
nals. The American Journal of Enology and Vit-
iculture was the most productive journal, with 
50 papers published, followed by the Journal 
of Agricultural and Food Chemistry, with 33. 
Both of these journals were edited in the Unit-
ed States. The VITIS German journal published 
29 articles, and 3 other journals published more 
than 10 articles: Phytopathology (n=14), Plant 
Disease (n=14) and Applied and Environmental 
Microbiology (n=11). Table 1 shows the 33 jour-
nals with three or more published articles dis-
tributed by five-year periods and includes the 
2009 impact factor and Country of publication.

The journals with the largest impact factors 
were the Proceedings of the National Acade-
my of Sciences of the United States of Amer-
ica (FI=9,771), followed by BMC Genomics 
(FI=4,206), edited in United Kingdom, and Jour-
nal of Chromatography A (FI=4,194), edited in 
The Netherlands. As shown in the table, the most 
productive journals were published in the United 
States (8 journals), the United Kingdom (4 jour-
nals), Germany (3 journals), The Netherlands (2 
journals) and Italy (one journal). 

2. Publication output and citation impact 
by Country 

For the comparative analysis of national pub-
lication activity and citation impact, Table 2 
shows the Countries with more than one pub-
lished paper and lists the number of papers pub-
lished during the period, citations and the rate 
of citations per document. The United States, 
which had the highest share of publication out-
put and citations (498 papers and 13,630 cita-
tions), was followed by Italy, France, Spain and 
Germany, with 146, 117, 73 and 50 papers, re-
spectively. This ranking is similar for citations, 
with the exception that Austria and the Unit-
ed Kingdom had more citations than Germa-
ny. Among the most productive Countries, the 
highest rate of citations per papers belonged to 
Austria (102,3), followed by Spain (46.6). The 
UK is the Country with the highest increase in 
the rate of citations per document in the 2006-
2010 period.

Fig. 1 - Evolution of publication output from 1991 to 2010.
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3. Institutional productivity 
and citations 

The published papers reflected 
involvement by 691 institutions, 
with the University of California Da-
vis contributing the most (149 pub-
lications). Other American institu-
tions that collaborated with the Eu-
ropean Union were Cornell Univer-
sity (New York) through the depart-
ments of Food Science and Tech-
nology, Plant Pathology and Horti-
culture Sciences and the Agricul-
tural Research Service of the Unit-
ed States Department of Agriculture 
(n=27) (Table 3). 

Among European Union institu-
tions, the most collaborative institu-
tions with the US were Institut Na-
tionale de la Recherche Agronom-
ique (France), the Italian universi-
ties of Milan, Bologna and Udine, 
and the Spanish University of Bar-
celona. 

The literature search was limited 
to articles that were signed by Eu-
ropean Union and US institutions. 
Therefore, institutions that did not 
belong to these Countries included 
foreign institutions who had pub-
lished articles in conjunction with 
these Countries, such as the Uni-
versity of Stellenbosch (South Afri-
ca; n=6), the Australian Wine Re-
search Institute (Australia; n=3), 
and the University of Basel (Swit-
zerland; n=2), among others. 

In terms of the citations received, 
the most frequently cited institution 
was also the University of California 
(n=5695), followed by the Universi-
ty of Barcelona (Spain; n=1931), the 
Institut Nationale de la Recherche 
Agronomique (France; n=342), the 
Australian Res Ctr GmbH (n=1135) 
and the Agricultural Research Ser-
vice-United States Department of 
Agriculture (US, n=1029). Eighty 
institutions received 100 or more 
citations (11,6%), 454 (65,7%) re-
ceived 10 or more citations and only 
28 received no citations. It should 
be stressed the fact some institu-
tions such as the Agricultural Re-
search Service-United States De-
partment of Agriculture (Usa), the 
Consejo Superior de Investiga-
ciones Científicas (Spain) and the 
University of Udine (Italy) have a re-
markable growth in the rate of ci-
tations per document in the 2006-
2010 period.T
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3. Authors’ productivity and citations

The 498 articles were published by 
2028 different authors, of whom 1629 
(80,3%) published a single article. Table 
4 presents authors with five or more pub-
lished papers, the number of citations re-
ceived and the evolution of these varia-
bles from 1991 to 2010. The most pro-
ductive author was Dipak K Das (n=35), 
followed by Andrew L Waterhouse (n=25) 
and two authors with 20 articles respec-
tively, Carole P Meredith and Marc Fuchs.

Regarding the citations (Table 2), five 
authors received more than one thou-
sand citations. The most frequently 
cited authors were Rosa M Lamuela-
Raventos (n=1847), followed by Andrew 
L Waterhouse (n=1751), Dipak K Das 
(n=1299), VL Singleton (n=1140) and R 
Orthofer (n=1123). Singleton and Or-
thofer are not included in Table 3 be-
cause they published only two and one 
articles, respectively; 95% of the au-
thors were cited at least once, and the 
remaining 5% received no citations. 

4. Indicators of collaboration 
and networks

The collaboration index (average 
number of authors per paper) was 6,2 
for the entire period, increasing from 4.7 
in the first five years to 7.4 in the lat-
ter five-year period (results not shown). 
Regarding collaboration between the US 
and European Countries, the Coun-
try with the most papers was Italy 
(n=146), followed by France (n=117), 
Spain (n=73) and Germany (n=50). Oth-
er Countries that published articles in 
collaboration with the US and at least 
one EU Country (that is, a triple collab-
oration) were Australia (n=14), Switzer-
land (n=13), Canada (n=11), South Af-
rica (n=9), Israel (n=6) and the People’s 
Republic of China (n=5), among others.

For the representation of networks 
of collaboration, a threshold of 5 co-
authored articles was used. Eighteen 
groups were created with different com-
ponents or numbers of authors in each 
group (Fig. 2). The largest group had 19 
components and two nuclei: in the first 
one (with a stellar structure), the central 
author was Meredith, whereas in the 
second one (with a spherical structure 
due to the high degree of collaboration 
between members), the central authors 
were Velasco and Traggio. The authors 
that linked both nuclei were This and 
Grando. In the second group, with 13 T
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Table 4 - Authors with more than 5 papers.

	 Documents (D)	 Cites (C)

Author	 1991-1995	 1996-2000	 2001-2005	 2006-2010	 Total	 1991-1995	 1996-2000	 2001-2005	 2006-2010	 Total

Das, Dipak K.	 -	 4	 12	 19	 35	 -	 576	 391	 332	 1,299
Waterhouse, Andrew L.	 6	 9	 6	 4	 25	 596	 936	 187	 32	 1,751
Meredith, Carole P.	 -	 4	 13	 3	 20	 -	 325	 553	 73	 951
Fuchs, Marc	 -	 -	 4	 16	 20	 -	 -	 36	 64	 100
Burr, Thomas J.	 3	 8	 3	 4	 18	 32	 176	 10	 5	 223
Walker, M Andrew	 4	 4	 7	 1	 16	 35	 59	 136	 2	 232
Lamuela-Raventos, Rosa M.	 4	 7	 3	 1	 15	 502	 1280	 49	 16	 1847
Martelli, Giovanni P.	 2	 2	 5	 4	 13	 63	 32	 53	 113	 261
Davis, R.E.	 3	 4	 5	 1	 13	 185	 77	 77	 7	 346
Boulton, Roger B.	 2	 3	 5	 2	 12	 22	 34	 92	 4	 152
Kovacs, Laszlo G.	 3	 -	 1	 7	 11	 58	 -	 1	 21	 80
Edwards, Charles G.	 -	 6	 2	 2	 10	 -	 128	 14	 15	 157
This, Patrice	 -	 1	 3	 6	 10	 -	 138	 290	 180	 608
Vigne, Emmanuelle	 -	 -	 1	 9	 10	 -		  14	 37	 51
Noble, A.C.	 3	 4	 3	 -	 10	 83	 101	 48	 -	 232
Gonsalves, D.	 3	 2	 4	 1	 10	 71	 46	 42	 6	 165
Bertelli, Alberto A.E.	 -	 2	 4	 4	 10	 -	 288	 151	 80	 519
Demangeat, Gerard	 -	 -	 1	 8	 9	 -	 -	 14	 15	 29
Intrigliolo, Diego S.	 -	 -		  9	 9	 -	 -	 -	 38	 38
Sule, Sandor	 3	 4	 1	 1	 9	 38	 51	 4	 1	 94
Frankel, E.N.	 -	 8	 1	 -	 9	 -	 809	 11	 -	 820
Credi, R.	 7	 1	 1	 -	 9	 218	 9	 14	 -	 241
Barka, Essaid Ait	 -	 -	 6	 3	 9	 -	 -	 518	 42	 560
Bertelli, A.	 -	 2	 4	 3	 9	 -	 288	 223	 55	 566
Fidelibus, Matthew W.	 -	 -	 2	 6	 8	 -	 -	 10	 13	 23
Rowhani, Adib	 2	 4	 1	 1	 8	 23	 74	 2	 5	 104
Maulik, Nilanjana	 -	 1	 4	 3	 8	 -	 73	 112	 70	 255
Velasco, Riccardo	 -	 -	 -	 8	 8	 -	 -	 -	 425	 425
Tosaki, Arpad	 -	 -	 5	 3	 8	 -	 -	 166	 47	 213
Di Gaspero, Gabriele	 -	 -	 -	 7	 7	 -	 -	 -	 128	 128
Lemaire, Olivier	 -	 -	 -	 7	 7	 -	 -	 -	 15	 15
Reisch, Bruce I.	 2	 3	 -	 2	 7	 44	 155	 -	 28	 227
Minafra, Angelantonio	 3	 2	 -	 2	 7	 84	 40	 -	 9	 133
Mortimer, R.K.	 2	 5	 -	 -	 7	 131	 185	 -	 -	 316
Cortesi, P.	 -	 4	 2	 1	 7	 -	 60	 28	 2	 90
Mills, David A.	 -	 -	 4	 3	 7	 -	 -	 128	 252	 380
Smart, David R.	 -	 -	 6	 1	 7	 -	 -	 66	 8	 74
Szegedi, Erno	 -	 2	 1	 4	 7	 -	 16	 4	 9	 29
Spencer, Robert G.M.	 -	 -	 -	 7	 7	 -	 -	 -	 117	 117
Troggio, Michela	 -	 -	 -	 7	 7	 -	 -	 -	 286	 286
Kikkert, Julie R.	 2	 2	 -	 2	 6	 44	 78	 -	 28	 150
Komar, Veronique	 -	 -	 1	 5	 6	 -	 -	 14	 16	 30
Dangl, G.S.	 -	 -	 5	 1	 6	 -	 -	 322	 1	 323
Boursiquot, J.M.	 1	 1	 3	 1	 6	 15	 138	 132	 3	 288
Forneck, A.	 -	 3	 3	 -	 6	 -	 44	 25	 -	 69
Vezzulli, Silvia	 -	 -	 -	 6	 6	 -	 -	 -	 219	 219
Das, Samarjit	 -	 -	 1	 5	 6	 -	 -	 46	 102	 148
Kocsis, L.	 -	 2	 4	 -	 6	 -	 19	 43	 -	 62
Ebeler, Susan E.	 -	 1	 4	 1	 6	 -	 14	 182	 10	 206
Lakso, Alan N.	 2	 -	 -	 4	 6	 57	 -	 -	 13	 70
Polsinelli, M.	 2	 4	 -	 -	 6	 131	 156	 -	 -	 287
Pindo, Massimo	 -	 -	 -	 6	 6	 -	 -	 -	 245	 245
Jones, G.V.	 -	 -	 2	 4	 6	 -	 -	 54	 52	 106
Meyer, A.S.	 -	 5	 1	 -	 6	 -	 523	 11	 -	 534
Balestrieri, Maria Luisa	 -	 -	 -	 6	 6	 -	 -	 -	 47	 47
Bagchi, D.	 -	 -	 5	 1	 6	 -	 -	 218	 41	 259
Napoli, Claudio	 -	 -	 -	 6	 6	 -	 -	 -	 68	 68
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Fig. 2 - Author’s network (1).

members, Das was the central author and was 
linked to 11 other authors. Fig. 2 also presents 
a group of 9 components, for which the central 
authors were Balestrieri and Crimi, and other 
smaller groups: two with seven members, two 
with six members and three with five members. 

Fig. 3 represents the collaborative relationships 
between institutions. A threshold of three co-au-
thored signed articles was established. The Uni-
versity of California Davis is situated in a central 
position in the network, and its most intense col-
laborations have been with the Institute Nation-

ale de la Recherche Agronomique (France), with 
16 articles signed jointly, and the University of 
Barcelona (Spain), with 13 articles. Other centres 
that occupy a central, although less intense, po-
sition are Cornell University (US), with 16 arti-
cles signed jointly with the Institute Nationale de 
la Recherche Agronomique and 10 with the Uni-
versity of Strasbourg; the University of Connect-
icut, with 12 papers signed in collaboration with 
the University of Milan; the Agricultural Research 
Service-United States Department of Agriculture 
(US); the University of Bologna (Italy); Consiglio 

Fig. 3 - Institutions network.
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Nazionale delle Ricerche (Italy); and University of 
Udine. Fig. 4 presents the collaborative network 
among Countries with the USA in a central po-
sition, as well as United Kingdom, Italy, France, 
Spain, Germany and Australia.

5. Most cited papers

 The 28 papers that received 100 or more cita-
tions (hot papers) are presented in Table 5. The 
most frequently cited paper was by Singleton, 
Orthofer and Lamuela-Raventos, published in 
1999 in the journal Flavonoids and other Poly-
phenolsse Methods in Enzymology, which has 
received 1123 citations. This is the only paper 
with more than one thousand citations. Two oth-
er papers received more than three hundred cita-
tions and were published by Gil and colleagues 
in the Journal of Agricultural and Food Chem-
istry in 2000 and by Rimm and colleagues in 
the journal Annals of Internal Medicine in 1996. 

DISCUSSION

This paper analysed collaboration in scientific 
journals between the United States and the Eu-
ropean Union in the field of viticulture and oe-
nology and identified the most productive jour-
nals and the institutions and authors with the 
greatest impact. Furthermore, this paper exam-
ined the composition of research groups that 
have significant collaboration and, according to 
NEWMAN (2004), can be considered the elite or 
the leaders of research on this topic. 

In the annual distribution of published arti-
cles, an increasing trend can be seen during the 

20 years studied, especially from the second half 
of the 1990s, with a peak of 51 articles in 2009. 
Two distinct periods in the evolution of the an-
nual number of published articles can be ob-
served, one extending to the end of the first dec-
ade, with moderate production (27% of the pa-
pers published during this period) and an aver-
age of 13 articles per year, and another that runs 
from the beginning of the second decade, with 
an average of 36 papers per year (73%). 

Reasons for this increase may include the 
growing importance of trade relations between 
the US and the EU-27 (FERNÁNDEZ et al., 2006, 
GLANZEL and VEUGELERS, 2006). Other reasons 
may include the overall growth of the SCIE da-
tabase, where an increasing number of journals 
have been added during last decades, which im-
plies a rising number of retrievable relevant lit-
erature, and the increasing number of oenolo-
gy and viticulture journals included in SCIE. In 
2000, there was only one specific journal, the 
American Journal of Enology and Viticulture, 
whereas in 2010, there were 5 more: Australian 
Journal of Grape and Wine Research (Australia), 
Ciencia e Tecnica Vitivinicola (Portugal), Journal 
International des Sciences de la Vigne et du Vin 
(France), South African Journal of Enology and 
Viticulture (South Africa) and VITIS (Germany). 

The analysis of the subjects of journals can 
indicate the areas covered in articles in the cur-
rent multidisciplinary viticulture and oenology 
field. It has been observed that researchers pub-
lish not only in journals that are specific to the 
area but also in other areas, such as food sci-
ence and technology (Journal of Agricultural and 
Food Chemistry and Food Chemistry), plant sci-
ences (Plant Disease, Plant Pathology and Jour-

Fig. 4 - Countries network.
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nal of Plant Pathology), microbiology and biotech-
nology (Applied and Environmental Microbiolo-
gy, Journal of Applied Microbiology), and health 
sciences (Journal of Cardiovascular Pharmacol-
ogy), among others. This diversity of subject ar-
eas should alert researchers seeking information 
on viticulture and oenology to not only investi-
gate the specific journals in this area but to ex-
pand their search to other related journals, such 
as those identified in this study (KLEIN, 1996). 

The University of California Davis takes a lead-
ership role in the collaboration with European Un-
ion Countries in this area, mainly through the de-
partments of Viticulture and Enology, Plant Sci-
ences, Plant Pathology and Microbiology. The goal 
of the UC Davis Viticulture and Enology Depart-
ment is to develop a knowledgeable workforce to 
form the basis of the state’s wine industry and to 
make California wine more approachable to con-
sumers. Although the program dates back 120 
years, the current UC Davis Department of Vit-
iculture and Enology was established in 1935. 
Many disciplines are studied in the department’s 
complex curriculum. One of the department’s in-
novations was emphasising communication be-
tween the vineyard and the winery. This commu-
nication effectively bridged the gap that had de-
veloped in California between grape growing and 
winemaking. At Cornell University, several depart-
ments have participated, mainly the Department of 
Plant Pathology & Plant Microbe Biology, the De-
partment of Food Science & Technology and the 
Department of Ecology & Evolutionary Biology.

The existence of many Italian, French and 
Spanish institutions that collaborate with the 
US is not surprising, for two reasons. The first 
reason is that these Countries are the most im-
portant producers of wine in Europe and, conse-
quently, have developed an important research 
structure in this area. The second reason is that 
it is very common among European researchers 
to maintain contact and active research collab-
orations with many national and internation-
al universities and research organisations from 
the United States. This collaboration involves 
agreements related to the exchange of students 
and foreign researchers as well as many collab-
orative research projects. The promotion of res-
idency in foreign research centres is considered 
crucial for promoting the internationalisation of 
science in any Country (PONDS, 2009), and the 
United States is one of the preferred destina-
tion Countries for European researchers. In this 
work, we have seen a steady increase in collabo-
ration within this area, consistent with the data 
provided by GLÄNZEL and VEUGELELRS (2006). 
This study identified other non-American and 
European institutions that collaborated in the 
retrieved papers, usually from Countries that 
also have a tradition of wine production, main-
ly Australia and South Africa (ALEIXANDRE-BE-
NAVENT et al., 2012). With regard to indicators, 
particularly citation impact indicators, they 

should be carefully interpreted because may fail 
to compare large and small institutions or na-
tions (COSTAS et al., 2009; KATZ, 2000).

Regarding the authors of published articles, 
the top producer of collaborative articles was 
Das, who is currently a researcher at the Uni-
versity of Connecticut (Cardiovascular Research 
Center, School of Medicine, Farmington, Usa). 
This researcher specialises in wine and health 
and focuses on the beneficial effects of resvera-
trol, a red wine- and grape-derived polyphenol-
ic antioxidant that prevents cardiovascular dis-
eases. Waterhouse is a professor in the Depart-
ment of Viticulture & Enology of the Universi-
ty of California Davis, specialising in research 
on the health and taste effects of phenolics and 
other components of wine and their antioxidant 
activity. The main line of research of Meredith, 
who also belongs to the Department of Viticul-
ture & Enology at the University of California 
Davis, is genetics in grape species. 

This study identified the research front in the 
collaboration between the US and the EU in this 
area by applying social network analysis be-
cause this method allowed us to detect the main 
groups of researchers with scientific collabora-
tions (GEORGHIOU, 1998; GLÄNZEL and SCHU-
BERT, 2004). Knowledge of these groups has sev-
eral advantages for researchers. First, it provides 
researchers with trustworthy information about 
existing teams that have high research activity. 
This information provides the opportunity to ex-
pand researchers’ networks and to participate in 
discussion forums and exchanges of ideas on sig-
nificant topics (GONZÁLEZ-ALCAIDE et al., 2008; 
SCOTT, 2001; WAGNER and LEYDESDORFF, 2005). 
Second, this knowledge allows researchers to de-
termine which organisations work together and 
which ones occupy central places in the network, 
which is helpful in choosing which institutions 
may be suitable for collaborative activities and 
multicentre studies. Some authors argue that col-
laborative networks with many links are prefer-
entially selected by new research groups to begin 
scientific relationships, and a group rich in con-
nections will increase its influence more quickly 
due to its leading role in this area (WAGNER and 
LEYDESDORFF, 2005). As an additional advan-
tage, collaboration between teams with analogous 
interests and research topics prevents repetition 
of experiments, increasing research effectiveness 
(BARABÁSI, 1999; FIGG et al., 2006; GEORGHIOU, 
1998; TEASLEY and WOLINSKY, 2001). Smaller 
groups consisting of a small number of authors 
with no links to other groups may reflect teams 
at the beginning of their research activity in this 
area (BEAVER, 2001; MERRILL and HRIPCSAK, 
2008; SAEGUSA, 1999). 

Some of the following limitations of this study 
should be discussed: 

1. The SCIE database does not incorporate all 
published scientific papers on viticulture and oe-
nology, and other complementary sources of in-
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formation could have been used. Nevertheless, 
the use of SCIE has several advantages:

a) SCIE is extensively used in studies investi-
gating scientific activity in science and technol-
ogy because it includes the highest-impact in-
ternational journals. Consequently, the use of 
SCIE allows us to focus on the most important 
researchers and organisations. b) SCIE provides 
all of the authors who signed the papers and all 
of their institutional affiliations, allowing us to ob-
tain indicators of collaboration between authors 
and institutions. c) SCIE provides the number of 
citations received by the articles, allowing us to 
determine the number of citations for their au-
thors and institutions. d) The additional resource 
JCR provides the impact factor of journals, infor-
mation not usually present in other databases. 

2. The social network analysis based on co-
authorship of scientific papers has only recent-
ly been employed. For this reason, we have not 
found similar papers in the scientific literature 
that analyse the social networks for viticulture 
and oenology to explain these results. 

3. The papers, authors and groups identified 
in this study did not allow us to examine their 
contributions to the development and dissem-
ination of knowledge beyond their citations in 
later publications (GARFIELD, 2006). 

CONCLUSIONS

This study offers indicators to measure the state 
and evolution over the past 20 years of collabora-
tive research in viticulture and oenology between 
United States of America and the European Union 
based on articles published in the high-impact in-
ternational scientific journals included in the SCIE 
database. This study identified the journals, sub-
ject areas, scientific productivity and impact of re-
searchers and organisations. Collaboration pat-
terns between these researchers and organisations 
were also established, identifying those that were 
most significant, central and connected to one an-
other. We note a considerable increase in collab-
oration in recent years, with American, French, 
Italian and Spanish institutions leading this col-
laboration. Future lines of research could ana-
lyse the behaviour and changes of the identified 
groups, the increase or decrease in the number 
of researchers in each group, the quality of pub-
lished papers based on the number of citations re-
ceived, and emerging groups and their evolution.
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