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Abstract

The article investigates global participation in academic research productivity through the growth of publications from Latin America and the Carib-
bean (LA&C) in two of the most prestigious bibliographic indexes, Scopus and the Science Citation Index (SCI). Data were obtained from the SCimago
Journal and Country Rank and the Iberian-American and Inter-American Network of Science and Technology Indicators databases. Tables were created
for the number of citable documents in Scopus, the publications in SCI, and the comparative indicators of the number of publications in SCI from LA&C
countries adjusted for number of researchers, full-time researchers, inhabitants, and national research and development (R&D) expenditure. The countries
with the highest number of publications since 1990 SCI and 1996 Scopus were Brazil, Mexico, Argentina, and Chile. Colombia shows the largest growth
in research productivity over the periods studied and became in 2010 the country with the fifth highest number of publications in both indexes. Compara-
tive indicators adjusted for numbers of researchers, population and national R&D expenditures do not show clear differences in performance across coun-
tries. The article concludes with suggestions for the need to provide greater contextual analysis and including other bibliographic indexes and databases in
order to have a fuller understanding of the reasons for particular levels of research productivity across LA&C countries.

Abstrak

Acrtikel ini bertujuan menganalisa perkembangan publikasi dari Amerika Latin dan Karibia di sistem indeks yang paling prestisius, yaitu Scopus dan
Science Citation Index (SCI). Data diperoleh dari bank data Jurnal SCJ SCImago and Country Rank dan the Iberic-American and Inter-American Network
of Science and Technology Indicators. Terdapat tiga tabel; satu untuk jumlah dokumen yang dikutip di Scopus, satu untuk publikasi di SCI, dan satu tabel
untuk indikator perbandingan jumlah publikasi di SCI berdasarkan jumlah peneliti, peneliti full-time, keanggotaan, dan biaya riset dan pengembangan di
masing-masing negara. Negara dengan jumlah publikasi tertinggi sejak 1990 (SCI) dan 1996 (Scopus) adalah Brazil, Meksiko, Argentina dan Chili. Mere-
ka berhasil mempertahankan dominasinya. Kolombia menunjukkan pertumbuhan terbesar dan pada tahun 2010 menjadi negara kelima dengan angka pub-
likasi tertinggi di kedua indeks. Indikator perbandingan tidak menunjukkan perbedaan yang jelas pada aspek performa. Diperlukan analisis yang lebih kon-
tekstual untuk memahami performa setiap negara, termasuk mengkaji bank data lain untuk hasil analisa yang lebih menyeluruh.
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Introduction possible to gain “world class” recognition (Altbach and Balan
2007; Salmi 2009; Liu et al. 2011). The African (other than the

In this time of a worldwide obsession with ratings and rankings country of South Africa) and South American continents have

of universities, countries whose higher education institutions do
not make a desired list are scrambling to find ways to make it
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fared particularly poorly in this competition for status and recogni-
tion (Salmi 2009), though there has been ongoing activity in sev-
eral Latin American countries (Altbach and Balan 2007). Conse-
quently, the purpose of this article is to explore the progress of
countries in Latin America and the Caribbean (LA&C) toward
improving their capacity to compete with other countries in the
global academic community. We use as our primary indicator of
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national academic capacity the production of research as reflected
in scientific and scholarly journal article publication.

According to authors such as Alacoque Lorenzini Erdmann and
colleagues (2009) and Stefanie Haustein (2012) scientific or scho-
larly journals function to certify knowledge, implement quality
criteria for publication, consolidate lines of research, and serve as
warehouses or repositories for information of global, regional, or
local relevance as well as training referees and authors in analysis
and review. Journals and articles gain visibility through their in-
clusion in bibliographic indexes (National Committee of Indexa-
tion and Validation et al. 2006; Erdmann et al. 2009; Colciencias
2010; Delgado 2011a, 2011b). At the global level there are main-
stream indexes that include all disciplines that advance through
research like Scopus, published by Dutch Elsevier, and Web of
Science (a combination of specialized indexes like the Science
Citation Index (SCI), Social Science Citation Index (SSCI), and
Arts and Humanities Citation Index (AHCI), published by Thom-
son Reuters from the United States (Delgado 2010, 2011a, 2011b,
2013).

Globalization is a driving force in the developing multinational
trajectory of higher education research and development. From an
economic perspective, globalization may be viewed as a socioeco-
nomic system that is characterized by increases in the size, com-
plexity, and speed of global financial transactions. Today, eco-
nomic growth is a process of knowledge accumulation as well as
capital accumulation. At the same time, there is a rapid accelera-
tion in the rhythm of creation and dissemination of knowledge,
which means that the life span of technologies and products gets
progressively shorter (Chapman and Austin 2002; Salmi 2002;
Schwartzman 2002). Journal publication has been riding the glo-
balization wave, expanding dramatically due to the advances in
information and communication technologies and the open access
to knowledge movement (Alperin et al. 2008; Edgar and Willinsky
2002; Willinsky 2006).

Researchers and scholars from LA&C have traditionally faced
obstacles, including lack of English language skills and of mem-
bership in international academic networks, to have articles pub-
lished by prestigious international journals (Alperin et al. 2008;
Borrego and Urbano 2006; Buela-Casal et al. 2006; Delgado 2010,
2011a, 2011b). Their contribution to scholarship in most research
and scientific fields has been modest. However, in the last two
decades, journals have experienced an impressive growth in quan-
tity and quality (Holdom 2005; Fischman et al. 2010). In the
present study, we analyze and put in national context the growth
of publications from LA&C appearing in two of the most presti-
gious bibliographic indexes, Scopus, and SCI.

J. E. Delgado and J. C. Weidman

Methods

For this article, the number of publications by country included
in Scopus was obtained from the SCImago Journal and Country
Rank database (www.scimagojr.com). The search included all
countries from LA&C plus Portugal, Spain, Canada, and the Unit-
ed States. A table was created with the country list and the number
of citable documents (articles, reviews, and conference papers) for
the years 1996, 2000, 2005, and 2010. The SCimago database on-
ly includes information starting in 1996. Data about the number of
publications in SCI was obtained from the Iberic-American and
Inter-American Network of Science and Technology Indicators
database (RICYT) (www.ricyt.org). In this case, not all the (hon-
Spanish- and non-Portuguese-speaking) Caribbean countries were
part of the database. Thus, a second table was created with the
available countries for the years 1990, 1995, 2000, 2005, and
2010. Because of the differences among countries in population
size, financial resources, and other factors, a third table was
created with the numbers of articles in SCI by country adjusted by
(1) number of researchers, (2) number of full-time researchers, (3)
number of inhabitants, and (4) research and development (R&D)
expenditures.

The five countries with the largest number of publications in
both Scopus and SCI (Argentina, Brazil, Chile, Colombia, and
Mexico) are discussed, highlighting the structure of the science,
technology, and innovation (STI) system, legislation, and main
agencies and programs that help to explain the performance of
each country, and analysis of the findings. The article concludes
with suggestions for refining the present study as well as direc-
tions for future research.

Results

Table 1 shows the number of citable documents included in the
Scopus index. Publications from LA&C grew 37.2 percent be-
tween 1996 and 2000, 63 percent between 2000 and 2005, and 73
percent between 2005 and 2010. The total growth of LA&C publi-
cations in Scopus between 1996 and 2010 was 287 percent, with a
peak growth in the 2005-2010 period. When compared to the total
growth of world publications in 1996-2010 (127.5 percent),
growth of LA&C publications was almost 2.2 times larger. In
1996, LA&C publications were 2.2 percent of total publications in
Scopus. In 2010, the proportion increased to 3.8 percent.

Within the entire LA&C region, most countries increased the
number of their publications in Scopus. However, just four coun-
tries (Brazil, Mexico, Argentina, and Chile) accounted for 82.2
percent of total publications in 1996, with Brazil being the country
with the largest share (37.8 percent). This dominance increased
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slightly to 85.6 percent in 2010 for the four countries but Brazil
became more dominant, increasing its share for the region to 51.3
percent. Colombia experienced the largest percentage growth in
number of publications in Scopus from 1996 to 2010 (706 percent)
and became the fifth largest country in total number of citable
publications listed in that index. Colombia passed Venezuela and
Cuba in 2010, countries whose total growth in Scopus was 100.7
percent and 139.8 percent, respectively, between 1990 and 2010.
Compared to Brazil, Colombia still has 10.3 times less publica-
tions in the index.

The country with the second highest growth of publications
cited in Scopus in the 1996-2010 period was Peru (440 percent),
followed by Brazil (428 percent). Among the four top LA&C
countries, Argentina experienced the lowest growth in the 1996-
2010 period (139.8 percent). When analyzing the Spanish- and
Portuguese-speaking LA&C plus Portugal and Spain (usually re-
garded as lIberian-America or Iberoamérica), the region contri-
buted 4.6 percent publications to Scopus in 1996, with Spain hav-
ing the largest share 47.4 percent of publications within the region.
In 2010, the participation of Iberian-America to the world publica-
tions in Scopus was 7 percent, with Spain contributing with 39
percent.

Table 2 shows the number of citable documents included in
SCI. Publications from LA&C grew 54.6 percent between 1990
and 1995, 67.9 percent between 1995 and 2000, 35.2 percent be-
tween 2000 and 2005, and 68.7 percent between 2005 and 2010.
The total growth of LA&C publications in SCI between 1990 and
2010 was 491.4 percent (282.7 percent between 1995 and 2010),
with a peak growth in the 1995-2000 and 2005-2010 five-year pe-
riods. When compared to the total growth of world publications in
the 1990-2010 period (112 percent; 69 percent between 1995 and
2010), growth of LA&C publications was 2.5 times larger. In
1990, LA&C publications were 1.6 percent of total publications in
SCI, while in 2010 the proportion increased to 4.5 percent. Within
the region, most countries have experienced growth of their publi-
cations in SCI. However, Brazil, Argentina, Mexico, and Chile
accounted for 82.9 percent of total publications in 1990, with Bra-
zil being the country with the largest share (35.2 percent). This
dominance increased to 91.8 percent in 2010 for the four countries
and to 55.3 percent for Brazil. Colombia experienced the largest
growth in number of publications in SCI in 1990-2010 (1,245 per-
cent, 682 percent between 1995 and 2010) and became the fifth
country in number of publications in that index. Colombia passed
Venezuela and Cuba in 2010, countries whose total growth in SCI
was 167 percent and 267 percent, respectively, between 1990 and
2010. Compared to Brazil, Colombia still has 12.9 times less pub-
lications in the index.

The country with the second highest growth of publications in
the 1990-2010 timeframe was Brazil (831 percent), followed by
Uruguay (573 percent). Among the four top LA&C countries re-
garding number of citable publications in SCI, Argentina expe-
rienced the lowest growth in the 1990-2010 (261 percent) and
1995-2010 (168 percent) periods. When analyzing Iberian-
American publications in SCI, the region contributed with 3.2 per-
cent publications in 1990, with Spain having the largest share with
48.2 percent publications within the region. In 2010, the participa-
tion of Iberian-America to the world publications in SCI was 8.4
percent with Spain contributing 42 percent.

The Scopus index includes publications in journals of all dis-
ciplines that advance scholarship through research, while SCI does
not include social sciences and humanities. When comparing the
growth in numbers of citable documents in Scopus (between 1996
and 2010) and of publications in SCI (between 1990 and 2010),
findings are similar. Among Iberian-American countries, Spain
used to publish as many documents as all countries LA&C region
combined; however, the share of publications from Spain has been
slightly decreasing. On the other side, publications from LA&C
grew more in Scopus than in SCI. When asked about the inclusion
of SCI and not SSCI or AHCI in RICYT, an expert from that net-
work indicated that the production of LA&C publications in the
social sciences and humanities is very small; most researchers in
those disciplines tend to publish more in local journals and lan-
guages (Spanish and Portuguese). It would be interesting to ana-
lyze the weight of the different groups of disciplines in Scopus to
see if the social sciences and humanities contribute to the differ-
ences between Scopus and SCI. Another finding similar in both
indexes was that Brazil, Mexico, Argentina, and Chile have
slightly increased their lead with a particular growth of publica-
tions from Brazil, the lower growth of Argentinean documents,
and the ascension of Colombian publications.

Table 3 shows indicators of articles in SCI adjusted for number
of researchers, population, and R&D expenditure in Iberian-
America by country in 2010. The second and third columns show
the proportion of articles in SCI per 100 researchers and 100 full-
time researchers. The countries with the highest productivity (50
percent or higher) were Panama and Chile. The rest of the coun-
tries have full-time researcher productivity rates equal to or lower
than 23 percent (Spain) and 39 percent (Colombia). The country
with the lowest productivity in 2010 was Paraguay with 6 percent
and 11 percent for both indicators. In all cases, number of full-
time as opposed to total number of researchers was related to
higher overall productivity when compared to the total number of
researchers (full-time and part-time personnel as well as STI grad-
uate students).
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Table 1. Citable Documents from LA&C, North America, and Iberian Countries in Scopus, be-

tween 1996 and 2010, by Country

Country 1996 2000 2005 2010
Antigua and Barbuda 0 1 6 4
Argentina 3,961 5,115 6,270 9,499
Bahamas 5 5 13 20
Barbados 40 34 67 69
Belize 10 3 18 22
Bolivia 64 67 135 214
Brazil 8,414 13,098 23,208 44,416
Chile 1,675 2,023 3,591 6,368
Colombia 535 756 1,349 4,314
Costa Rica 256 212 384 528
Cuba 722 1,217 1,250 1,731
Dominica 3 1 11 18
Dominican Republic 34 29 39 51
Ecuador 99 120 259 411
El Salvador 29 18 40 108
Guatemala 56 46 104 120
Guyana 7 17 27 36
Haiti 6 10 24 38
Honduras 24 22 34 63
Jamaica 160 108 190 209
México 4,358 5,804 9,858 13,938
Nicaragua 35 27 50 86
Panama 81 93 183 333
Paraguay 27 25 42 85
Peru 158 227 447 853
Saint Kitts and Nevis 1 2 5 15
Saint Lucia 5 1 5 6
Saint Vincent and the Grenadines 2 1 0 2
Suriname 5 5 12 10
Trinidad & Tobago 96 104 233 311
Uruguay 249 331 516 838
Venezuela 967 1,205 1,706 1,941
LA&C 22,394 30,727 50,076 86,657
Portugal 2,514 3,826 7,269 13,353
Spain 22,102 26,621 41,339 61,345
Canada 39,664 37,952 58,193 74,188
United States 312,128 301,249 371,762 468,596
World Total 1,016,150 1,106,153 1,619,736 2,311,989

Source: SClmago. 2007. SJR-SCImago Journal & Country Rank. Retrieved: 14 December 2012, Available

online at: www.scimagojr.com.

The indicator articles in SCI per 100,000 inhabitants is the best
from the RICYT database for comparisons because there is data of
every Iberian-American country for the year 2010. For the other
indicators, data available from some countries is from 2008 or
2009, or there is not data at all. Among the Spanish- and Portu-
guese-speaking LA&C countries, Chile has the highest score in
this indicator and is followed by Uruguay, Argentina, and Brazil.

Country Contexts

In this section we discuss the STI sector in the LA&C countries
with the highest number of publications in Scopus and SCI: Ar-
gentina, Brazil, Chile, Mexico, and Colombia. Included are de-
scriptions of the governance structures and legislation, analyses of
the possible factors that contribute to the growth of publications,
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and reflections on findings in this article as well as suggestions for
future directions.

Table 2. Publications from LA&C, North America, and Iberian Countries in
SCI, between 1996 and 2010, by Country

Country 1990 1995 2000 2005 2010
Argentina 2,343 3,159 5121 5,699 8,469
Barbados 25 47 39 56 69
Bolivia 24 62 75 153 220
Brazil 3,885 6,727 12,895 18,765 36,155
Chile 1,220 1,629 2,282 3,262 5,162
Colombia 208 358 734 950 2,798
Costa Rica 146 177 223 335 456
Cuba 223 355 647 733 818
gé’&'&'fca” 22 14 49 37 70
Ecuador 52 94 136 234 350
5(') rsa"’a' 9 4 17 25 59
Guatemala 49 57 64 96 133
Guyana 4 10 9 28 28
Haiti 11 7 12 a7 38
Honduras 21 17 26 19 57
Jamaica 122 164 152 184 362
México 1,705 3,261 5,215 6,807 10,171
Nicaragua 9 12 26 40 87
Panama 148 126 162 180 424
Paraguay 13 17 30 44 78
Peru 163 177 228 407 766
Trinidad

& Tobago 65 94 108 206 185
Uruguay 107 201 351 470 720
Venezuela 519 736 1,179 1,234 1,385
LA&C 11,046 17,072 28,657 38,729 65,331
Portugal 951 1,918 3,608 6,037 10,855
Spain 10,724 18,379 24,951 34,846 51,339
Canada 30,963 37,516 38,940 50,091 61,328
lSthlgsd 248,647 303,585 321,668 375,401 402,073
%‘;;'Id 685,171 858,970 988,156 1,192,470 1,450,764

Source: Iberic-American and Inter-American Network of Science and Technol-
ogy Indicators [RICYT: Red de Indicadores de Ciencia y Tecnologia—
Iberoamericana e Interamericana]. 2012. Bibliometric Indicators: Publications
in SCI [Indicadores Bibliométricos: Publicaciones en SCI]. Buenos Aires:
RICYT. Retrieved: December 12, 2012. Available online at: www.ricyt.org.

Argentina

Argentina enacted the Law 25,467 of STI in 2001. Federal and
local governments have competence at regulating STI in Argenti-
na, which is mostly developed in the public sector. The policy-
making, development, and coordination functions of STI are re-
sponsibility of the Ministry of Science, Technology, and Produc-
tive Innovation that was created in 2007. There are some agencies

with promotion and coordination competences at the province and
municipal levels like in the province of Cordoba and the city of
Buenos Aires. However, the system is mostly centralized at the
national level (Organization of Iberic-American States [OEI] and
RICYT 2009; Lemarchand 2010).

Table 3. Proportion of Articles in SCI regarding Number of Researchers,
Population, and R&D Expenditure in Iberian-America, 2010

Articles in Articlesin  Articles in g‘étllfée;g]
Country SCI1/100 fSLfI:II-/t%?nOe ?(C)ZOI /000 expendi_ture
researchers S (US$ mil-
researchers inhabitants lion)

Argentina 11.44 17.79 21.11 3.70
Bolivia 10.21 13.36 2.11 8.35"
Brazil 15.39 26.07 18.70 1.45
Chile 54.50 94.88 30.20 5.69
Colombia 17.35 39.07 6.14 4.89
Costa Rica 12.35" 28.20" 9.78 2.72"
Cuba 16.78 N/A 7.30 2.09
Dominican R. N/A N/A 0.70 N/A
Ecuador 13.11" 23.06" 2.41 2.447
El Salvador 1143 N/A 0.95 4.09
Guatemala 22.46 36.63 0.92 7.39
Honduras N/A N/A 0.74 N/A
México N/A 22.57 9.05 2.06
Nicaragua N/A N/A 1.50 N/A
Panama 84.63 103.41 12.11 8.16
Paraguay 6.23" 11.37" 1.20 5.22
Peru N/A N/A 2.59 N/A
Uruguay 22.72 37.20 21.81 452
Venezuela 2050 26.87" 4.80 N/A
LA&C 14.75% 25.19° 8.11 1.85*
Portugal 11.27 23.46 102.04 2.97
Spain 2291 38.12 109.18 2.65

Source: Iberic-American and Inter-American Network of Science and Tech-
nology Indicators [RICYT: Red de Indicadores de Ciencia y Tecnologia—
Iberoamericana e Interamericana]. 2012. Bibliometric Indicators: Publica-
tions in SCI [Indicadores Bibliométricos: Publicaciones en SCI]. Buenos
Aires: RICYT. Retrieved: 12 December 2012. Available online at:

WWW.ricyt.org.
" Data from 2009. T Data from 2008. * Data estimated. N/A: data not available

An agency, the National Council of Scientific and Technical
Research (CONICET: Consejo Nacional de Investigaciones
Cientificas y Técnicas), is in charge of implementing R&D activi-
ties through research laboratories, centers, and institutes of its own
and belonging to public universities. Two of CONICET’s main
functions are granting scholarships for graduate (mostly doctoral)
education and managing the national system of researchers (OEI
and RICYT 2009). Researchers affiliated with CONICET and
public universities compete for public funding of projects that in-
clude communication of results. Similar to countries like Brazil
and Colombia, Argentina has developed a journal evaluation sys-
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tem called “Basic Scientific Journal Nucleus” that consists of a list
of journals that meet quality standards (Argentinean Center for
Scientific and Technological Information [CAICYT] 2011). Many
of those journals have been included in main indexes like Scopus
and SCI. It could be assumed that it increases the possibility for
researchers to publish in closer and more accessible publications
but, as we have suggested in the foregoing, this might apply main-
ly to particular disciplines.

The findings of the present research indicated that Argentina
has been and remains one of the top four LA&C countries in num-
ber of publications in Scopus (Table 1) and SCI (Table 2). How-
ever, the growth of publications from Argentina has not been as
large as other countries in the region in the last two decades.
Likewise, the proportion of articles per 100 full-time and total re-
searchers was below the regions’ average in 2010. However, the
analysis of publications adjusted for population and R&D ex-
penditures shows that Argentina performs among the top four
countries (along with Chile, Uruguay and Brazil) for the former
and above the average for the latter indicator (Table 3). This sug-
gests the country has maintained a stable body of researchers and
research institutions in the public sector (CONICET and public
universities). Further expansion may require more work to in-
crease private sector involvement in R&D activities (Lemarchand
2010).

Brazil

Like Argentina, the Brazilian government has a structure at the
federal and state levels to support STI. Some of the main agencies
in this sector are the National Council of Science and Technology,
the Ministry of Science and Technology, the National Council for
Science and Technology Development (CNPg: Conselho Nacional
de Desenvolvimento Cientifico e Tecnoldgico), the Research and
Project Fund (FINEP: Financiadora de Estudos e Projetos), and
the Coordination for Improvement of the Higher Level Personnel
(CAPES: Coordenagdo de Aperfeicoamento de Pessoal de Nivel
Superior). Brazil has emphasized graduate education: there are
currently more than 2,228 masters and 652 doctoral programs
(OEl and RICYT 2009; Lemarchand 2010).

In addition, to support the increasing number of researchers
who need to publish scholarly work, there is a bibliographic index
(Qualis) for national journals (CAPES 2008b; Erdmann et al.
2009; Nardi 2008) and funding for publications (CAPES 2008a).
In Brazil, some states have played an important role at supporting
and promoting the development of STI (OEI and RICYT 2009).
The main one is the state of Sdo Paulo whose STI agency, the
Foundation for the Support of Research (FAPESP: Fundacdo de
Amparo a Pesquisa do Estado de Sdo Paulo), in collaboration with

J. E. Delgado and J. C. Weidman

the Regional Library of Medicine of the Pan-American Health
Organization, created the Scientific Electronic Library Online
(SciELO) (Delgado 2010, 2011a, 2011b, 2013; Meneghini 2002).
SciELO is an Iberian-American open access full-text journal repo-
sitory and index that was created to increase the visibility of re-
searchers and journals from the region. Currently, SCiELO has
started to develop some collaboration with Thomson Reuters and
the Index Medicus (most prestigious index in the medical
sciences) to allow its collection to be included in those indexes’
databases.

In this article, the volume of publications from Brazil is around
half of the whole LA&C region in both Scopus and SCI, which
could be associated with the size of its population and economy.
However, the performance of Brazil on indicators such as propor-
tion of articles in SCI per 100 researchers, per 100 full-time re-
searchers, and adjusted for R&D expenditure is around the LA&C
average. However, the number of articles in SCI as a proportion of
the population is among the four highest in the region. This could
be explained by the special support that is given to the graduate
education through master’s and doctoral programs and the incen-
tives to publication by CAPES (CAPES 2008a, 2008b). More re-
search is necessary to understand how the different factors related
to the development of STI interact in Brazil.

Chile

One of the most interesting cases in this article is Chile. With a
population of 17.09 million (43 percent of the population of Ar-
gentina, 38 percent of Colombia, 15 percent of Mexico, and just 9
percent of Brazil, Chile has the fourth highest number of publica-
tions in Scopus and SCI, and is among the top performers in the
region regarding the four indicators analyzed here (RICYT 2012).
While some countries still focus mainly on science and technolo-
gy, Chile develops it policy around innovation and competitive-
ness. Chile’s president is advised by the National Council of Inno-
vation for Competitiveness, an agency that proposes the guidelines
for the National Strategy for Innovation. The Committee of Minis-
tries for Innovation, in turn, determines the strategies and goals for
the National Innovation Policy. Two government agencies, the
National Commission for Scientific Research and Technology
(CONICYT: Comision Nacional de Investigacion Cientifica y
Tecnoldgica) and the Corporation for the Promotion of Production
(CORFO: Corporacién para el Fomento de la Produccidn) are in
charge of implementing the policy by promoting and providing
funding for human capital development and support of research
(the former) and promotion of entrepreneurship (the latter) (Del-
gado 2011a; OEl and RICYT 2009). CONICYT develops several
programs that could be associated with the high scores in the indi-
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cators used for the present research: creation of a culture of
science and technology in the community; funding for graduate
education in Chile and abroad; attracting prestigious researchers
from abroad; competitive funding for research and technology
projects; enhancing the installed capacity in universities and insti-
tutes to increase competitiveness of businesses; support for re-
search groups and institutes; international cooperation; and access
to scientific and technological information (OEI and RICYT
2009).

Most research institutions (universities, centers, and others) in
Chile are privately managed and the government only participates
by creating the legal and institutional structure and providing re-
sources for scientific and technological activities. For instance,
universities are ranked by numbers of undergraduate enroliment,
professors with doctoral degrees, funded projects, and publications
in journals included in the Web of Science and SciELO. Institu-
tions receive incentives that universities use in different ways such
as salary bonuses for productive professors (Delgado 2011a).

Mexico

In Mexico, government involvement in STI activities can be
found at the federal and state levels. The federal government holds
the main responsibilities mainly through two agencies: the General
Council of Scientific Research and Technological Development
and the National Council of Science and Technology (CON-
ACYT: Consejo Nacional de Ciencia y Tecnologia). The General
Council establishes the policies and coordinates the actions.
CONACYT is responsible for the implementation of the STI poli-
cy, which includes the consolidation of research groups and coor-
dination of the National System of Researchers. As well as CON-
ICET in Argentina, CONACYT has its own research centers.
States also have offices specialized in promoting and coordinating
scientific research; state councils do not have their own funding to
support R&D projects. Most of the R&D activities are concen-
trated in public and private universities, CONACYT centers and
specialized centers (OEI and RICYT 2009; Lemarchand 2010).

Of particular importance about Mexico is the existence of two
projects that include the Iberian-American region as a whole, La-
tindex and RedALyC. Developed by the National Autonomous
University of Mexico Library System in collaboration with the
regional countries” STI agencies (who provide the information to
feed the Latindex database), Latindex is the most comprehensive
directory and catalogue of scientific journals. Recently, Latindex
launched the Portal of Portals (http://www.latindex.ppl.unam.mx)
that includes the most representative databases and repositories of
the region (Cetto and Alonso 1999; Cetto and Hillerud 1995; Cetto
et al. 2010; Delgado 2011a, 2011b, 2013). In contrast, RedALyC

is a repository and index of journals mainly in the social sciences
and humanities. Managed at the Autonomous University of the
State of Mexico, RedALyC was created as a response to the lack
of access by social scientists to reliable literature in the Spanish
language (Aguado 2010; Aguado et al. 2008; Delgado 2010,
2011b; RedALyC 2008).

Considering that Mexico is the second most populated country
in LA&C (112.3 million in 2010), it could be expected that its
number of publications would be closer to Brazil, the most popu-
lated (193.3 million in 2010) (RICYT 2012). However, total num-
bers of Mexican publications in Scopus and SCI are closer to Ar-
gentina. This is reflected in the indicator articles in SCI per
100,000 inhabitants (Table 3). Articles included in Scopus and
SCI are not comprehensive measures of where Mexican research-
ers publish their work, but they do suggest trends at a particular
time. This applies to the other countries as well. In fact, an article
published by Jorge Enrique Delgado (2011b) about open access
journals in LA&C shows that the repository RedALyC tends to
have more journals from Mexico. Future research might explore
whether Mexican (and LA&C) authors tend to publish more in
local journals in local languages or in particular disciplines. Such a
study should be comprehensive, including Scopus, Web of
Science, SciELO, RedALyC, as well as other relevant indexes,
databases, and repositories.

Colombia

Despite (or perhaps due to) starting with low production of ar-
ticles as represented in Scopus (1996) and SCI (1990), Colombia
experienced the largest growth in the number of publications in
both indexes (Tables 1 and 2). When contrasting this measure with
other variables, Colombia showed important performance with
respect to number of full-time researchers (Table 3).

The governance and development of STI in Colombia is mostly
found at the national level with two agencies that are in charge of
policy-making, management, and coordination: the National
Council of Science and Technology and Colciencias, and agency
that recently was upgraded from an Institute to the Department of
Science, Technology, and Innovation (Law 1,286 2009; OEI and
RICYT 2009). Important in the rise of Colombian publications
and other STI indicators are the programs to support and rank re-
search groups and centers as well as tie research funding to them.
In addition, in the mid-1990s Colciencias created the National
Bibliographic Index—Publindex. In the early 2000s, Publindex
became a ranking of national scientific journals and a validation
system for international journals. In 2002, the Colombian govern-
ment enacted Decree 1,279 that linked salaries of professors from
public universities to Publindex rankings. For a journal to be in the

Excellence in Higher Education, Volume 3, Number 2, December 2012, pp. 111-121
doi: 10.5195/ehe.2012.73 | http://ehe.pitt.edu


http://www.latindex.ppl.unam.mx/

118

top category of Publindex (Al), it must be included in two or more
mainstream indexes like SCI and Scopus (Charum 2004; Charum
et al 2002; Gomez et al. 1998). Unlike Chile that only recognizes
Web of Science and SciELO, Colombian Publindex also recogniz-
es Scopus as one of the main indexes. Professors from public uni-
versities in Colombia receive points for publication in indexed
journals that become salary increases for life. In the case of private
universities, several Colombian higher education institutions have
adopted mechanisms similar to other LA&C countries granting
one-time salary bonuses to professors for publications (Delgado
2011a).

Another factor that could increase the number of publications
in Colombia is the recent enactment of the Law (1,592) that allo-
cates oil royalties evenly among the departments. Those funds will
be managed by the department secretaries of STI and will be used
in R&D projects (El Tiempo 2012).

Journals from Other Countries

The share of publications from Cuba and Venezuela changed
between 1990 SCI or 1996 Scopus and 2010. In both countries, the
number of documents grew but at a lower rate than other coun-
tries. In the case of Cuba, it could be hypothesized that factors
such as the current stagnation of the economy, the lower demo-
graphic growth, and the aging population could be associated with
a slow growth of this and other scientific outcomes (Mesa Lago
2012). It seems that the recent reforms established by President
Raul Castro are aimed at generating new dynamics and revitaliz-
ing the country.

In contrast, Venezuela’s change in policy toward a more social-
ly-oriented focus has also had an effect on scientific and scholarly
publications. Funding that used to be provided for the publication
of scientific journals and the one-time salary bonuses that profes-
sors used to receive for their publications are disappearing as the
current government shifts to funding projects that focus on solving
local needs (Delgado 2011a).

There is also a group of countries that have contributed little to
the publications in Scopus and SCI. They include countries from
Central America (with the exception of Panama and Costa Rica),
non-Spanish-speaking Caribbean, and Paraguay, Bolivia, and Ec-
uador. Interesting to analyze in future studies would be the high
performance of Uruguay and the low performance of Peru.

Reflections
The present study has been useful to learn about STI outcomes

(specifically publications in the Scopus and SCI indexes) from
LA&C by country and as a region. Progress away from the coloni-

J. E. Delgado and J. C. Weidman

al heritage of Portugal and Spain has also been shown in the anal-
ysis. However, most attention was put on the Spanish- and Portu-
guese-speaking countries, thereby risking exclusion of English-
and French-speaking countries in the region. In addition, some
comparisons also seem to privilege higher performers that also
happen to be larger and possibly richer countries. In a few cases,
countries relatively small like Chile and Uruguay show outstand-
ing performance, but still competition is unbalanced.

LA&C research productivity has grown as reflected in both
Scopus and SCI indexes at a rate that is higher than the world av-
erage but, nonetheless, its share is still modest. We did not consid-
er how much and in what way those indexes have grown by add-
ing new publications. This is particularly important because in-
dexes like SCI and the Index Medicus have been criticized for be-
ing language and geography exclusive. These indexes do not nec-
essarily represent the universe of publication worldwide and are
somehow endogamous, which is often and paradoxically criticized
about journals from developing countries. With the emergence and
growing popularity of regional initiatives like SCiELO, Latindex,
and RedALyC, the publishers of often called mainstream indexes
included in the Web of Science have created “expanded” versions
to accommodate journals from other latitudes but without includ-
ing them in the core lists. The campaign that the Web of Science
counterpart, Scopus, has done to penetrate LA&C is also of inter-
est. Scopus has grown fast by incorporating a diverse group of
journals in different disciplines and from different countries.

Future studies on scientific and scholarly publications should
be more comprehensive and include, besides Scopus, all the in-
dexes that are part of the Web of Science, plus regional initiatives
like Latindex, SciELO, RedALyC, LiLACS (LA&C literature in
health sciences) and CLACSO (social sciences and humanities). In
addition, it would be useful to contrast the growth of publications
in indexes with the growth of scientific journals to see whether or
not newer journals reflect different disciplinary perspectives and
approaches.

Beyond the questions about the amount of participation of
LA&C in the global scientific arena, it is essential to ask for the
relevance of knowledge. What happens with what is published? Is
the competition over publication in journals included in rankings
to gain salary bonuses, in the case of university professors, creat-
ing a market for particular types of academic publications? How
are disciplines growing and developing within this global know-
ledge market? Further, is anybody using the knowledge generated
for something beyond accumulating and arraying statistics de-
signed to be used for rankings rather than human or social benefit?
What is the role of academia in this process? Is knowledge being
used in teaching? How is the general population benefitting from
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the exponential growth of publications? These are some of the
guestions that require further attention, study and analysis.
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