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regional collaboration than the mainstream jour-
Abstract nals. However, in both databases extra-regional
] ) ~collaboration is dominant with notable differ-
A comparison was made of the internationalyces in subject areas. In both databases Cuba is
collaboration networks of Mexican scientist§he most frequent partner in intra-regional col-
through coauthorship analysis in the perioghporation, followed by Brazil. The US is the
2000-2005, both publishing in the mainstreargominant international partner both without or
literature as evidenced by the Web of Sciencgjith the presence of other LA countries (levels
and for the first time from regional Jpqrnalsz and 3) with Spain showing the greatest pres-
through the CLAPER database, containing resnce of the European countries at both levels.

cords from some 3,000 I__f';\ti.n American journalgrazijl leads the LA countries in level 3 collabo-
from the Clase and Periddica databases. Mexistions.

can production in the social sciences, arts and
humanities is particularly well represented in the
Clase.data}base. (_Zollabqratlon _between countrigs | ntroduction
was visualized using Pajek social network analy-

sis software. 44% of the WoS documents wergcientific research is increasingly becoming a
written with institutions outside the country,more global, more collaborative human activity,
whereas the corresponding percentage for thaotivated not only by material objectives (ac-
CLAPER database was only 5%. The dominamess to funding, state of the art equipment, for
subjects in CLAPER were Applied Biology,instance) but also by social and intellectual fac-
Earth Sciences and Multidisciplinary Sciencegprs associated with sharing and pooling non-
and in the mainstream journals the spread aofaterial resources to achieve results unattain-
subjects was more evenly distributed, apart fromble by individual effort. Collaboration is par-
Engineering, Mathematics and Multidisciplinaryticularly crucial to researchers working in de-
Sciences which were less presefiiree levels veloping countries where inadequate facilities
of international collaboration were analysedand resources both human and material, encour-
Level 1: intra regional, Level 2: extra regionalage them to look outside their own environment
Level 3: both intra and extra regional. CLAPERor collaborators able to compensate for less
documents show higher percentages of intréhan ideal conditions at home. On the other
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2 Mexican collaboration

hand, scientists from the industrialized world are/orth or of a more applied nature to the local
constantly on the lookout for new problems t@nd regional journals, is often put forward as a
study, new approaches to explore and negeneral strategy employed by many developing
sources of intellectual stimulation which they ircountry scientists. In the case of Indian journals
turn often find by reaching out beyond theiit has been alleged (Raval, 2007) that there may
local surroundings and their particular culturabe a ‘dismal lack of originality’ in national pub-
and social confines. lications, suggesting that papers published lo-
It comes as no surprise then that for a numbeally are more likely to be of poor quality.
of years now, Latin American (LA) collabora-Mainstream publication is probably out of reach
tion has been of interest to scientometricians arfior a substantial sector of developing country
science policy analysts from different countriesscientists, regardless of the nature and quality of
such as the UK (Lewison et al., 1993), Francieir research, in many cases due to a poor grasp
(Narvaez-Berthelemot et al, 1992), Spainfthe English language. International coauthor-
(Fernandez et al., 1998; De Moya-Angdn anship is one of the ways developing country sci-
Herrera-Solana, 1999; Sancho et al., 2006; Dntists are able to achieve publication in interna-
Filippo et al., 2008), as well as those from LAional journals.
countries themselves (Krauskopf et al., 1995; Regional journals are predominantly general
Dagnino and Thomas, 1998; Vehlo, 2005; Rugeurnals (Del Rio, 1982) reflecting the absence
sell et al.,, 2007). The LA region represents af established specialist groups in many areas of
group of countries bound by a dominant lanscientific research resulting in few of these pub-
guage and by a common colonial history makinlications being able to compete in the interna-
it an interesting scenario in which to study coltional scientific arena. In 1995, only 35 Latin
laborative activities, not only with countriesAmerican journals were indexed by the Science,
from outside the region but also between coummnd Social Sciences Citation Indexes, by 2003
tries within the region. LA is said to have a sigthis figure had increased to 55 (Collazo-Reyes et
nificant number of regional treaties suggesting al., 2008). In all 121 Latin American journals
considerable level of local cooperation and cowere included in these two databases plus the
hesion. Arts and Humanities Citation Index, at some
From the perspective of the communicatiopoint from 1961 to 2005 but few enjoyed con-
of science, questions relating to why developingnuous coverage (Luna-Morales y Collazo-
country scientists choose to publish in mainReyes, 2007).
stream journals and what work they decide to The objective of the present study is to visu-
send to national journals, are of considerablize the international collaboration networks of
interest as much to editors as to evaluators aMExican scientists when publishing in the main-
policy makers. It has been suggested that twstream literature from 2000 to 2005 and to com-
groups of scientists coexist in developing courpare these with those found through a coauthor-
tries; the elite publishing in international jour-ship analysis of papers published in regional
nals on topics of a basic nature or of applieurnals during the same period.
nature of universal interest and the non elite
publishing mainly in national journals in local
languages and on topics of local interest or F  Method
limited significance to a wider audience (Russell . o )
and Galina, 1998). This may be a simplification Two databas_es with distinctive chara}cterls-
as many researchers combine mainstream aligp were used in the study, both of which in-
national publications strategies (Russell, 1998§,Iude institutional aff|I|'at|ons and addresses for
nonetheless it can be argued that the majority 8f authors for the period covered by our study,
authors from developing countries fall predomi€ssential for carrying out coauthorship analysis.
nantly into one or other of the two groups CLAPER, a relational database in Post-
Publishing their best work and that of interes§"€SQL containing records from the Periodica
to an international audience in mainstream joufnd Clase Open Access Bibliographic databases
nals and leaving publication of research of less&flited by the UNAM which cover a group of
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Russell, et al. 3

some 3,000 Latin American journals in allarticle titles, whereas CLAPER retains the origi-
knowledge fields from the late 1970s to datejals. Although the WoS%latabases have been
Periddica in the sciences and Clase in the socilticised for their lack of coverage of Latin
sciences, humanities and the &rtShe main American journals, their strength lies in the
limitation of this source for bibliometric studiesability to track published research in mainstream
is associated with certain characteristics typic@urnals by authors with a Latin American insti-
of many Latin American journals, such as detutional affiliation. Notwithstanding, these af-
layed publication, lack of quality peer reviewfiliations are not usually normalized.
and variety of content. In relation to these last The following procedure was carried out to
two characteristics, the declared editorial policgnsure correct representation of the national and
of Periddica and Clase is to include academigternational environments.
technical, and professional journals related to CLAPER: Records from journals not ap-
science, technology and cultural issues whewearing in the 3,058 titles comprising the cata-
these comply with established standards of edegue section of the Latin American periodical
torial quality. directory Latindex were excluded to ensure a
In their publicly accessible form, these data‘quality” journal set in the final analysfsThe
bases can be consulted via the Aleph systemgatalogue comprises only those Latin American
commercial integrated library system frdax- journals with proven editorial quality complying
libris, which somewhat limits their ability to beto a set of evaluation criteria based on interna-
exploited for bibliometric studies. Thus the datéional standards, more rigorous than those used
have been extracted from here and integratéor inclusion in Periddica and Clase. While the
into the CLAPER database, developed as part BLAPER database assigns several subject cate-
a project to construct a web interface for thgories to each paper, we took into account only
bibliometric analysis of records from these twdhe first which is considered the most important.
databases. The bibliometric indicators offered WoS: Latin American journals were elimi-
by the Web of Science databases were used asaded to avoid duplication of records with
blueprint for the indicators required forCLAPER.
CLAPER which also allows searching on all Both CLAPER subjects at article level and
available fields. CLAPER offers a distinct ad4SI subject categories at journal level were ag-
vantage for collaboration studies in that authagregated into larger scientific disciplines utiliz-
affiliations have been normalized and at articlsmg OST Indicateurs de Sciences et de Tech-
level each record is catalogued with subjectologies 2006’ for sciences. The newer ISI
headings and keywords in both English ansgubject category Nanoscience and Nanotechnol-
Spanish, an important feature taking into amgy was grouped with Multidisciplinary Sci-
count the general nature of many of the LAences for the purpose of this study.
journals. For social sciences and humanities we used
Web of Science(Science Citation Index Ex- the classification suggested by Glanzel and
panded, Social Science Citation Index, Arts anBichubert (2003). SC1 incorporates Education &
Humanities Citation Index), a multidisciplinarylnformation, and General, Regional and Com-
database covering approximately 8,700 of theaunity Issues. SC2 comprises Economics,
most highly cited journals published worldwitle. Business & Management, and History, Politics
These databases, unlike CLAPER, include ald& Law. AH encompasses Arts & Literature,
stracts within the records, references to citinganguage & Culture, and Philosophy & Relig-
and cited articles, and classify the journaln.
within subject categories, as well as providing Variables considered for both databases
author keywords and KeyWords Plus at articlevere: collaboration level (Level 1: solely intra
level. The Web of Science includes Englisegional, Level 2: solely extra regional, Level 3:
translations of original Spanish and Portuguedmth intra and extra regional); collaborating

4 http://www.dgb.unam.mx/clase.html
http://www.dgb.unam.mx/periodica.html 5 http://www.latindex.org
5 http://scientific.thomson.com/products/wos 7 http://www.obs-ost.fr/
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4 Mexican collaboration

countries; subject areas; publication year. Theentage of Mexican documents in international
country names were normalized across databasedlaboration is significantly higher in the main-
and each counted just once in each document. stream non-Latin American journals than in the
Where appropriate, these were visualized ugroup of regional journals even in the social and
ing social network analysis (Jamali and Abolhumanities areas. While 43.8% of all WoS
hassani, 2006; Nooy et al., 2005), an approaclocuments in our sample were written with
widely used in collaboration studies and previinstitutions outside the country, the correspond-
ously used to analyse the publication and weahg percentage for the CLAPER database was
structure of the COLLNET network (Kretschmeronly 5.1%.
and Aguilio, 2004). Table 1: International collaboration (IC)
Database|Without | With | Total (% IC
3 Data IC IC | records

All records for Mexico in the address field with scr 19,733 16,012 35,745 448
publication dates 2000-2005 in each of the thregScCI* 985 372| 1,357 274
ISI Web of Science databases and from N
CLAPER (Clase and Periodica) wereg AHCI 375 49 424) 116
downloaded, and divided into those with anyTotal 21,093 16,433 37,526 43.8
kind of external collaboration and those with\woS*
ith llaborati I tional colfr-
Eboration. o oraon o PATEY NNt €% periodica| 17,634 1,349 18983 7.1
TheWeb of Scienceecords were included in|Clase 9,839 132 9,971 1.32
databases in Reference Manager 11. The 4,11
records from journals published in Latin Amer J]%I)_?IIDER 27473 1481 28,954 5.1
ica were removed from our set (both with an — —
; i P on-LA journals only
\tll\’lllttaht?) L:;Icgg%bglz?)tl:ggz,e z\(/:::l(():::] dget?éfvigg:] :tl'#g/(;h?%élg have only one author but with institutiondfileations in
. xico and another country
WoS databases were detected and only one ocur-
rence was retained, using the first subject cate- 0
gory as the filter. 37 records representing false ONly a small percentage (0.47%) of the
drops, were also removed. Mexican documents in international collabora-
A total of 38.104 records were downloadedion and published in WoS non-Latin American
from the CLAPiER database. 9150 of whichournals were only in Spanish, in contrast to the
were deleted after the application of the firstLAPER documents with 53.7% of the total

filter: ie those titles not included in the Latinde Written in the local language (Table 2). The
catalogue, leaving a total of 28,954 for ouPr€sence of Ianguage.s other than Spanish and
English was scarce with only a few papers ap-

analysis. : ,
pearing in Portuguese. The most prevalent
document type was the journal article: 89.5% in
o . . .
4 Results WoS and 90.1% in the quality regional journals

covered by CLAPER (Table 3).
Table 1 shows that the total number of docu-

ments where Mexican institutions figure as au-

thors is greater in general in WoS than in the

regional databases, 37,526 and 28,954, respec-

tively. However, documents in the social sci-

ences, arts and humanities are much better repre-

sented in the Clase database than in the corre-

sponding citation indexes, 9,971 compared to

1,781. It is also interesting to note that the per-
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Table 2: Main language in international col-

type, accounting for between 86% and 92% in

laboration all instances.
Database Language
English | Spanish| Other or more ) )
than one Table 4: International collaboration by levels
SCr 15,902 60 50 and percentage of articles
SSCI* 363 7 Database| Level 1 Level 2 Level 3
total | % total % | total | %

AHCI* 39 10 0 arts arts arts
Total WoS*| 16,304 77 52 WoS 1,191| 92.5| 14,146| 89.5| 1,096| 86.7

CLAPER | 425|89.2| 1,011|90.5 45(91.1
Periddica 571 677 101** Total

; 1,616/ 91.6| 15,157| 89.5| 1,141 86.9

Clase 7| 119 6| |Mexico
Total 578 796 107
CLAPER

* Non-LA journals only
** 87 published simultaneously in English and Sgéani

Table 3: Document type in international col-

Language differences are reflected in the dis-
tribution of documents written in English and
Spanish in the three levels (Table 5). While 796
of the 1,481 total documents (53.7%) in interna-

laboration tional collaboration in CLAPER were published
Database Document type in Spanish, the corresponding percentage for
Article | Mtg Abst*| Other WoS is 0.47% (77 out of 16,433)At level 1,
the corresponding percentages for Spanish were
SCl 14,365 886 761 68.9% for CLAPER and 1.0% for WoS.
SSCI 313 26 33
AHCI 30 0 19** . .
Table 5: International collaboration by levels
Total WoS 14,708 912 813 and |anguage
Periddica 1,221 ¥ 128 Database| Level1 Level 2 Level 3
Clase 114 * 19
Total 1,335 * 146 Eng | Spa Eng | Spg Eng | Spa
CLAPER
* Periddica and Clase do not have this category WosS 1,177) 13|14,044 53|1,083 11
** 6 reviews
CLAPER 95|293| 458|483| 25| 20
The majority of documents in internationa -I\I;I?atzlco 1,272 306| 14,502 536| 1,108 31

collaboration corresponded to level 2 (with

countries outside the region) both in general

(84.6%) and
86.1% and

purely intra-regional collaboration (level 1),
higher percentage was found with respect to tl
regional journals than the international non-L

journals, 28

journal article was the most common docume

with respect to WoS and CLAPER, Half the d o ional collab
68.3% (Table 4). In the case of & the documents in intra-regional collabo-

ration (level 1) in CLAPER were published in
exican journals, rising to 95% in the case of
urely extra-regional collaboration (level 2) and
t%Q% for both intra y extra-regional collaboration

0 9 i
7% and 7.2%, respectively. Thiy U)o
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6 Mexican collaboration

Whilst in WoS subjects of the documents ilance, as might be expected. All subjects, apart
IC are evenly distributed accounting for betweefrom Earth Sciences and Multidisciplinary sub-
14% and 15% in all cases, with the notable ejects correspond to more than 10% of intra-
ception of Engineering 9%, Mathematics 4%egional collaborations, which in Medical Re-
and Multidisciplinary Sciences 1%, CLAPERsearch reaches 91%, although this figure corre-
has a more uneven distribution. Applied Biologwponds to just 61 documents. Purely extra-
with 28%, Earth Sciences 19% and Multidisciregional collaboration as represented in
plinary Sciences with 14% of documents, to€CLAPER demonstrates a broader range than
gether account for more than half of the docuWoS, from 4.5% of Medical Research in this
ments. The social sciences and humanities ocategory to 98.1% of Multidisciplinary subjects.
cupy 8% of publications in the regional datain several areas CLAPER shows no level 3 col-
base, as opposed to 2% in the mainstream jolaboration whatsoever, although Mathematics
nals. appears to be the exception in that it represents

At level 1 the dominant subject in CLAPER32.3% of intra and extra-regional collaboration,
was Applied Biology (41.9%), at level 2 Earthin marked contrast to 4% in WoS.
Sciences (23.9%) closely followed by Applied
Biology (22.8%), and at level 3 Earth Science
represented 31.1% of documents. In the case od Res
WoS Chemistry (24.3%) was the dominant sull gy |
ject at level 1, at level 3 Medical Researcl chem |
(22.7%), while at level 2, the subjects were mor, EanhEs”C? ]
evenly distributed within the sciences. Fund Biol |

In all subject areas it is readily apparent thg  wath |
the majority of the documents correspond t Phy“;'i'i':—
purely extra-regional collaboration; in the casg sct ]
of WoS, ranging from 80.3% in Physics to sc2 |
95.7% in the Social Sciences 2 (Figure 1). Th A
areas of Chemistry and Physics, with 12.9% an [BLevel1 WLevel2 WLevel3 |
9.7% respectively are the most prolific at theigure 2: CLAPER IC in Mexican research at
intra-regional level, while in level 3 these correthe three levels by subject area.
spond to Medical Research with 10.7% and
Physics with 10%. Figures 3-5 represent Mexican collaboration
with other countries at the three levels in
CLAPER, utilizing a method to model centrality

0% 20% 40% 60% 80% 100%

0% 20% 40% 60% 80% 100% I . A . .
‘ ‘ ‘ ‘ | within social network analysis. Countries with

Med R W .
Ol more collaboration are located nearer to the

Appl Biol

Chem :@—‘—‘—Hﬁ centre while those with less are on the periph-

EanhEsr::? ] ery. Thicker connecting lines (edgesin Pajek
Fund | parlance) indicate more collaboratibiCertain
math - countries such as Bulgaria at level 2 do not have

ulti | . . X . .
Physics | a high level of collaboration with Mexico (Fig-
gg% | ure 4). The fact that their production however

AH small, is with high producing countries with
many connections explains their central posi-
tion. Figures 6-8 correspond to WoS. These
Figure 1:WoS IC in Mexican research at thegraphs can be consulted on our Sé’rmrboth
three levels by subject area. svg and jpg formats, as their visualization re-

. ] ) ) ?uires rather greater space than permitted here.
The picture is rather different in the case o

CLAPER (Figure 2), with collaborations at the

¢ H i H 8 http://vlado.fmf.uni-lj.si/pub/networks/pajek/
first level (reglonal) assuming a greater impor; http://biblioteca.ibt.unam.mx/CollnetBerlin

‘EI Levell Wievel2 Mlevel3 ‘
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Figure 3: CLAPER Level | Intra-Regional Figure 6: WoS Level | Intra-Regiorfal
Figure 4. CLAPER Level 2 Extra-Regional Figure 7: WoS Level 2 Extra-Regiotial
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Figure 5: CLAPER Level 3 Intra-Extra Re-
gional

Figure 8: WoS Level 3 Intra-Extra Regidhal

19 Numbers of collaborations were represented onla 4c&0.

H. Kretschmer & F. Havemann (Eds.): Proceeding&/t8 2008, Berlin
Fourth International Conference on Webometricsoinfetrics and Scientometrics & Ninth COLLNET Megtin
Humboldt-Universitéat zu Berlin, Institute for Libsaand Information Science (IBl)
This is an Open Access document licensed undeCitbative Commons License BY
http://creativecommons.org/licenses/by/2.0/




Mexican collaboration

The number of countries participating in a Table 8: International collaboration level 3

document as well as the number of collabora-
tions can be observed at the three levels, whic
increase considerably in mainstream journals
Tables 6-8, apart from indicating the countrieg
with most collaboration with Mexican institu-
tions, show the total countries involved in each
level as well as the number with only one col-
laboration and those with more than one collabo
ration in this period.

It is apparent that documents at all levels in
cluded in the international journals represent &
richer and more consistent collaboration be
tween countries, 1% overall showing a single

h Country CLAPER | WoS
LUSA 20 659
Brazil 12 416
Spain 11 197
Chile/UK 9 250
Argentina 9 287
LCuba/France 204
Total countries 25 108
Number of lines with
avalue = 1 40 31
Number of lines with
value 1 23 2,302
63 2,333

collaboration as opposed to 57% in the regionalEdges

journals.

Table 6: International collaboration level 1

Country CLAPER WoS
Cuba 163 331
Brazil 54 244
Venezuela 51 129
Argentina 41 222
Chile 38 140
Colombia 28 94
Total countries 18 18
Number of lines with
value = 1 13 1
Number of lines with
value 1 21 71
Edges 34 72

Table 7: Internatio

nal collaboration leve

2

Country CLAPER WoS

USA 482 6,728
Spain 187 1,879
France 83 1,497
UK 64 1,350
Canada 5] 945
Germany 45 1,062
Total countries 4¢ 108
Number of lines with

value =1 64 16
Number of lines with

value 1 45 1,104
Edges 109 1,120

Given the special status that Cuba occupies
within Latin American socio-politics, it is inter-
esting to note that at level 1 in both regional and
international journals Cuba is the most frequent
partner, followed by Brazil. Cuba also has the
greatest relative participation in CLAPER while
Brazil and Argentina have the least. The US is
the dominant international partner both without
or with the presence of other LA countries (lev-
els 2 and 3), with Spain showing the greatest
presence of the European countries at both lev-
els. We should bear in mind that collaborations
at the third level are also LA collaborations, but
only those including at least one other country
from outside the region. Brazil leads the LA
countries in level 3 collaborations, while the
Cuban position is almost reversed in the case of
WoS, occupying eleventh out of the top twelve
positions, almost on a par with Canada.

The majority of Mexican collaborations in
mainstream journals involve just one other
country, 92% and 78% within the first two lev-
els, and those with two or more countries, 8%
and 22% respectively. For the third level 50% of
the documents represent two countries, 31%
between 3 and 5, while the remaining 19% in-
clude more than 5 countries, the maximum be-
ing 50 different countries involved in one arti-
cle. The regional journals show a similar pat-
tern, 96% and 91% with just one other country
in the first two levels, but 80% with 2 others in
level 3 and 20% with 3-4 countries.
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5 Discussion and extra-regional collaborations represented

o ] ] the most collaboration at this level.
Our novel bibliometric work with CLAPER has |5 wos the subject distribution within the

enabled us to contrast and compare MexicaRiences was more even overall, with no notable
international collaboration patterns in regionajjifferences between subject distribution and its
and international journals, complementing whakportance within the levels of collaboration,

has been observed in previous studies on maigj;ggesting an established Mexican international
stream publication. The possibility of using thgesearch profile independent of what countries
Clase and Periodica databases for bibliometrige the international research partners. The
analysis of regional production has been previjominant presence of Cuban collaboration in
ously suggested (Alonso Gamboa and Reyngyth regional and international journals at level
Espinosa, 2005) nonetheless, technical difficul confirms the tendency noted in Russell et al.,
ties in the main, have delayed this applicationp0o7) of Cuba-Mexico bilateral collaboration

Also in our study, by excluding Latin Americanpeing the second most prolific at regional level
journals from the WoS data, we get a clearfyring the period 1995-2004, after Brazil-

picture of Mexican collaboration present inArgentina, as well as the changing pattern at

mainstream international journals. Of particulafeye| 3 when countries outside the region are
note in our results is the low percentage Qfyolved.

documents with international collaboration rep- | g previous study on the international col-

resented in CLAPER, the dominance of Spanigforation of Mexico from 1980 to 1990 in the
and the fact that most of these documents |Qainstream literature, Clinical Medicine, Phys-
collaboration with foreign partners, were pubics and Biology were all represented with be-
lished in Mexican journals. Mexican journalsyyeen 15-20% of the total, with other major
17%. Although Clase includes many morgryssell, 1995). The major partner was the US
documents in the social sciences and humanitig§; with a rising European presence and little

than the citation indexes, the percentage iWO'\Sbauthorship with other LA countries.
ing some kind of international collaboration was e intend to continue analyzing the data, in
lower than thatin WoS. _ the hope of answering questions such as the role
The dominant mode of international collaboy 4 scientifically advanced countries in cement-
ration in both databases was found to be echHTg collaboration between LA countries. Of
sively extra-regional collaboration. CLAPERparticular interest is to test what specialistsehav
showed a higher percentage of purely intrgsreviously stated, that articles published in in-
regional collaboration, though less in terms ofrnational collaboration tend to attract more
the numbers of documents, and confirmed thgiations than those published by a single coun-
regional character of many of the documentgy The internal geographical distribution of
with Mexican authorship published in LA jour-pmexican collaboration is another aspect we

nals. _ . . intend to explore.
The dominant subjects of IC in CLAPER

v've.re'Applled Blplogy, Earth Smgnces and M“'Acknowledgement
tidisciplinary Sciences. Intra-regional collabora-
tion in Applied Biology was the most important,We are grateful to the Programa Transdiscipli-
though nearly all Medical Research was at thisario en Investigacién y Desarrollo para Facul-
level. In extra-regional collaboration Earth Scitades y Escuelas, Unidad de Apoyo a la Investi-
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