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Abstract There is tremendous disparity in scientific produc-
tivity among nations, particularly in Latin America. At first
sight, this could be linked to the relative economic health of
the different countries of the region, but even large and rela-
tively rich Latin American countries do not produce a good
level of science. Although Latin America has increased the
number of its scientists and research institutions in recent
years, the gap between developed countries and Latin
American countries is startling. The prime importance of sci-
ence and technology to the development of a nation remains
unacknowledged. The major factors contributing to low sci-
entific productivity are the limited access to grant opportuni-
ties, inadequate budgets, substandard levels of laboratory in-
frastructure and equipment, the high cost and limited supply
of reagents, and inadequate salaries and personal insecurity of
scientists. The political and economic instability in several
Latin America countries results in a lack of long-term goals
that are essential to the development of science. In Latin
America, science is not an engine of the economy. Most
equipment and supplies are imported, and national industries
are not given the incentives to produce these goods at home. It
is a pity that Latin American society has become accustomed
to expect new science and technological developments to

come from developed countries rather than from their own
scientists. In this article, we present a critical view of the
Latin American investigator’s daily life, particularly in the
area of biomedicine. Too many bright young minds continue
to leave Latin America for developed countries, where they
are very successful. However, we still have many enthusiastic
young graduates who want to make a career in science and
contribute to society. Governments need to improve the status
of science for the sake of these young graduates who represent
the intellectual and economic future of their countries.
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Social and economic disparities in Latin America

The day-to-day life of Latin Americans is greatly affected by
the political composition of their ruling governments. Policies
implemented by parties that come and go have a great impact
on the economy; health care; and education; and not surpris-
ingly, scientific activity. Latin America is made up of many
countries with different histories, different economies, and
different political situations (Schneider 2014). However, even
relatively stable countries like Chile and Uruguay (currently
politically and economically healthy) have suffered in recent
history from dictatorial, autocratic, and/or populist govern-
ments (Puhle 1987; Arenas 2006; Donghi 2013). None of
these countries give enough priority to scientific and techno-
logical developments (Schneider 2014), which has a tremen-
dous impact on the life of their citizens. In some countries, the
existence of a well-equipped research laboratory depends on
whether the investigator shares the ideology of the ruling gov-
ernment. Moreover, Latin American countries have the most
unequal income distribution in the world (United Nations
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Commission on Science and Technology for Development
2013) which results in research inequalities across the region
(Van Noorden 2014). The macro-economy reflected in the
gross domestic product (GDP) of nations like Brazil,
Mexico, and Argentina is far higher than of other Latin
American countries (World Development Indicators), but
these countries are coping with the same problems as others
in the region. Brazil is fighting political and economic insta-
bility, corruption, crime, and narco-traffickers and is slowly
emerging out of its recession; Mexico has high levels of cor-
ruption, crime, and narco-trafficking; and Argentina has a
very high level of inflation and is fighting corruption, crime,
and narco-traffickers. Colombia has been at war with guer-
rillas and narco-traffickers for years, Venezuela is suffering
from a decaying economy after years of populism, Peruvians
are clamoring for less discrimination and inequality, Chileans
are demanding better educational options and lower inequali-
ty, and Cubans are still trying to identify and solve their own
problems. All this creates stress for ordinary citizens and sci-
entists alike and makes us pessimistic about the economic
forecast for Latin America (Cottani and Oliveros-Rosen
2016).

Importance of science

The contributions of science to society are obvious in many
discoveries in medicine (e.g., antibiotics) and in the develop-
ment of technologies (e.g., computers). For this reason, devel-
oped countries spend a large proportion of their annual bud-
gets on research. Unfortunately, this paradigm has not been
adopted by Latin American countries where research is still a
minor activity performed by an Belite^ class of individuals.
Thus, countries with a weak research tradition are reliant on
nations with a robust research culture and remain mainly pro-
viders of raw materials. Moreover, problems unique to a par-
ticular developing country will remain ignored by the global
scientific community until they too are affected, as was clearly
shown in the case of the Ebola epidemic (Omoleke et al.
2016). Latin American scientists have been very successful
in global scientific work; several Latin American investigators
have been Nobel Laureates in the Natural Sciences (LaRosa
and Mejia 2015). The low scientific productivity in Latin
America is not the result of a lack of creativity but is rather
the product of a negative environment created by the leader-
ship of each nation. The allocation of resources for research in
Latin America is in great disproportion with that in developed
countries (Table 1).

We acknowledge some progress in the sciences however;
Brazil, Mexico, and Argentina have been leading in several
parameters of science in Latin America (Albornoz 2002).
Mexico increased its expenditures in research and develop-
ment between 2012 and 2016 (Sánchez 2016). But, all Latin

American countries are still functioning far below developed
countries (Ruiz 2000; Piñón 2003; Kuramoto 2013). It is clear
that in Bolivia, El Salvador, Guatemala, Paraguay, and Peru,
the resources assigned for research and development (by both
public funds and by private businesses) are not priorities for
their governments (Table 1). In addition, Latin American
countries are not using scientific developments to solve their
problems in health care, education, poverty, and the unequal
distribution of wealth. According to the Chilean scientist P.
Astudillo, a scientific policywas adopted in Chile that reduced
research to its economic dimension only and which has
proved a failure (Astudillo 2016). This author also emphasizes
that in today’s society, decision-making in practically all areas
must be accompanied by scientific knowledge (Astudillo
2016). In a global world, scientific and technological devel-
opment will generate jobs of both high quality and high hu-
man capital and those nations that do not keep pace will suffer
the greatest loss (Schuster 2017).

Research funding in Latin America

Although Latin American institutions have high expectations
for their investigators and require them to publish in high
impact journals (Thomaz and Mormul 2014), the financial
support for research is inadequate to meet these high stan-
dards. Most grants in Latin America are provided by govern-
mental institutions and are insufficient for the needs of a com-
petitive research enterprise. A typical governmental grant for a
research group or laboratory in Latin America is in the order of
$5,000 to $40,000 per year, which is well below typical grants
provided by well-developed countries.

Unlike in the USAwhere science is truly an engine of the
economy, private industries in Latin America are in general
reluctant to invest in scientific development. Latin America
and the Caribbean countries invest less in research than other
developed and emerging countries, and the participation of
private companies is very limited (Lemarchand 2010, United
Nations Commission on Science and Technology for
Development 2013). There are some government programs
designed to encourage private companies to invest in scientific
and technological developments, such as the FONTAR pro-
gram in Argentina that assigned almost $50 million to develop
manufacturing of computerized machinery and equipment.
However, these possibilities are limited and are basically driv-
en by the government (Erben 2016).

A major problem in Latin America is a lack of clear rules
for the distribution of research funding, which is sometimes
distributed based on political alliances and aggravated by eco-
nomic instability, resulting in a negative impact on the devel-
opment of innovative technologies. Moreover, government
taxes are high without a corresponding investment in re-
sources. Most reagents and equipment have to be imported
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from other countries. When asked to provide goods for re-
search, Latin American industries argue that scientists prefer
to purchase products from recognized international companies
and that they cannot compete with foreign companies.

The contribution to science by universities differs from
country to country. Argentina mandates that professors com-
bine their teaching with high-impact scientific work; however,
the government and university support for academic research
is very limited (Dallanegra Pedraza 2004). In Colombia and
Brazil, support for research activities is significant at private
universities. In Colombia, public universities invest even
more in research and development than private universities
do. In Chile, universities play a significant role, with about
80% of the total number of researchers having a doctoral de-
gree (Quiroz 2016). In Cuba, despite the existence of a set of
laws and resolutions to organize science financing, these re-
sources are often not well used due to the poor organization of
this financing system (Benet Rodríguez et al. 2010).

In summary, economic resources assigned for research
grants in Latin America fall short of what is needed. The
UNESCO Science Report (UNESCO 2015) emphasized that
most Latin American countries have not used their valuable
exports in recent years to stimulate scientific and technologi-
cal competitiveness, such as in the development of pharma-
ceutical and/or equipment industries to avoid the high cost of
medical supplies.

Purchasing products for scientific research:
the economic drain

The international scientific community is probably unaware of
the difficulties Latin American researchers face daily to ac-
quire the reagents and equipment necessary for their work.
Prices are disproportionately high compared with those in
developed countries. Two factors drive up the cost of scientific

Table 1 Funds assigned for
research and other data in Latin
America

Country Populationa Inflationb URc GDP (R + D)d Researcherse

Argentina 41.45 M 28.3 (2014) 7.3 (2014) 0.58 (2017) 1121 (2010)

Brazil 200.4 9–11 (2015) 8.5 (2015) 1.24 (2013) 698 (2010)

Bolivia 11 3–4 (2015) 4 (2015) 0.16 (2009) 166 (2010)

Chile 17.62 4.4 (2015) 6.3 (2015) 0.36 (2012) 320 (2012)

Colombia 48.32 5–6 (2015) 8.9 (2015) 0.23 (2013) 193 (2010)

Costa Rica 4.87 −1 (2015) 9.7 (2014) 0.47 (2011) 1233 (2010)

Cuba 11.27 6 (2013) NA 0.47 (2013) NA

Ecuador 15.74 4 (2015) 5.4 (2015) 0.34 (2011) 141 (2010)

El Salvador 6.34 1 (2015) 7 (2014) 0.03 (2012) NA

Guatemala 15.47 2–3 (2015) NA 0.04 (2012) 25 (2010)

México 122.3 2.7 (2015) 4 (2015) 0.50 (2013) 312 (2010)

Panamá 3.86 0.3 (2015) 5.1 (2015) 0.18 (2011) NA (2010)

Paraguay 6.8 3.1 (2015) 5.8 (2015) 0.09 (2012) NA

Peru 30.9 3–4 (2015) 6.5 (2015) 0.15 (2014) NA

Puerto Rico 3.54 −1 (2015) 14 (2014) 0.44 (2013) NA

Trinidad and Tobago 1.34 1–4 (2015) 3.4 (2015) 0.05 (2012) NA

Uruguay 3.40 8–9 (2015) 7.5 (2015) 0.32 (2013) 549 (2010)

Venezuela 30 140 (2015) 6.8 (2015) 0.2–0.5 (2006) 200 (2010)

Developed countries (added for comparative purposes)

USA 316 3.29 (2015) 5.5 (2015) 2.73 (2013) 3867 (2010)

China 1357 1.44 (2015) 3.1 (2016) 2.01 (2013) 903 (2010)

Japan 127 0,80 (2015) 4.1 (2015) 3.47 (2013) 5153 (2010)

Some countries are not mentioned because we were unable to locate their GDP for R + D

NA not available
a Population for the year 2013, expressed in millions (M)
b,cAnnual inflation and UR: unemployment rate from http://www.focus-economics.com/regions/latin-america
d Percentage of the GDP assigned to Research and Development. From http://datos.bancomundial.org/indicador/
GB.XPD.RSDV.GD.ZS
e Per million people. Data from: http://data.worldbank.org/indicator/SP.POP.SCIE.RD.P6
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reagents and equipment in Latin America. The import of sci-
entific supplies is not excluded from a heavy tax intended to
protect national products and which does not apply to research
products that are locally produced. Indeed, many Latin
American countries do not support free trade agreements with
the USA, and research goods are considerably more expen-
sive. In addition, customs bureaucracy is responsible for the
delay of merchandise delivery which affects the quality of the
products. Finally, there is no free competition among reagent
suppliers, which form a monopoly directed at speculation.
Most Latin American countries concentrate their resources
and researchers in large cities, placing smaller cities at a dis-
advantage for the distribution of reagents and supplies and
making collaboration among scientists more difficult. In a
relatively small city (1 million), when one research laboratory
has a broken flow cytometer, there may be no replacement in
the same city.

The economic and social burden of Latin American
scientists

In many Latin America countries, scientists do not have a
salary in accordance with their education, knowledge, and
contribution to society. Scientists’ salaries are markedly lower
than those of judges and elected officials (Table 2). The low
purchasing power of scientists makes it difficult to buy a home
and support the education of their children. In addition, in-
creased crime has forced scientists to live in gated communi-
ties, and the deterioration of public education has forced them
to send their children to private schools. Scientists expend a
large proportion of their salaries on these important items.
Many young graduates see the scientific environment as too
restricted, too competitive, and too poorly funded to provide a
certain future in research institutions. Because a career in sci-
ence is poorly paid, most medical doctors are better off pur-
suing a clinical practice rather than participating in research,
even part time. Indeed, there are fewer than 10% of medical
doctors in the Commission of Medical Sciences in the
Argentine National Research Council (CONICET).

Nowadays, a publication fee of $3400–5000 applies to
high-impact factor journals; these journals offer publication
fee discounts for papers whose corresponding authors are
based in HINARI countries (the world’s lowest-income coun-
tries as defined by the World Bank): Guatemala, Honduras,
and Nicaragua are in the free-access group while Argentina,
Bolivia, and El Salvador are in the low-cost access. Therefore,
many Latin American scientists prefer to publish their scien-
tific discoveries in journals that do not charge for publication
costs since it is very difficult to pay page charges from their
modest grants. These journals are the ones with lower impact
factors, which may make Latin American science seem sec-
ond rate. In addition, most governments or academic

institutions have not signed agreements for access to open-
access articles, creating difficulties for Latin American scien-
tists to obtain high-impact research articles; the cost of sub-
scriptions is a serious problem for Latin American institutions
with very limited budgets.

Bureaucracy and other problems

At first sight, the number of research institutions, programs,
commissions, and other research-related entities in Latin
America is overwhelming (Lemarchand 2010). However,
most of these institutions are plagued with bureaucracy. For
example, theMinistry of Science, Technology, and Productive
Innovation of Argentina has 19 independent agencies, pro-
grams, foundations, and offices, of which CONICET is one.
The administrative structure is at odds with the reduced grant
support, and therefore, it is not surprising that in CONICET,
almost 95% of the resources are destined to pay wages. It is
clear that science has not been a priority for Latin American
governments; in 2014, Argentina spent about $150 million
dollars on the program BSoccer for All^ (a program that sup-
ported the free televising of soccer games), a budget similar to
that of the Ministry of Science, Technology, and Productive
Innovation (this soccer program has since been discontinued).

The lack of vision that science and technology are of prime
importance to the development of a nation is a chronic prob-
lem. Latin American countries are still very far from other
countries in scientific performance. For the period 2000–
2015, Brazil ranked 14th, while Mexico ranked 30th, whereas
Argentina, Chile, Colombia, Venezuela, Cuba, Peru, Uruguay,
Costa Rica, Ecuador, and Panama appeared even lower in the
list (in that order) (Zanotto et al. 2016). This report stressed the
importance of scientific collaboration, which is still far from
what it should be. The low number of patents is another pa-
rameter to be considered (Kreimer 2016). The statement that
Chile needs long and medium-term (public) policies to estab-
lish clear goals bringing together its political class, citizens,
entrepreneurs, and scientists (Quiroz 2016) is applicable to
most Latin American countries.

Latin American scientists have to be at an international
level to win grants and promotions in the scientific careers
and have to compete on research topics of international inter-
est. It could be argued that science in Latin America should be
directed to solve specific local problems, such as the impact of
Dengue and Zika infections, and Chagas disease, or to find
cheaper diagnostic methods and new regional phytochemicals
that could be used to treat diseases. However, grants to support
applied research are not easy to obtain because national prior-
ities are unfocused and because it is difficult to publish the
results in high-impact journals, which is against the interests
of the investigators, thus creating a vicious circle. The World
Health Organization has stressed the importance of research
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into local problems to improve health systems, priorities, and
research goals for low- and middle-income countries (Xue
et al. 2014).

The problem of brain drain

Latin America has a long history of Bbrain drain^ while de-
veloped countries have the advantage of Bbrain gain.^ In
Chile, many young researchers and post-doctoral students find
it difficult to get a foothold in the scientific system and only
obtain precarious research jobs (Astudillo 2016). Central to
this problem is the question: Are there enough research insti-
tutions to hire and retain scientists in their home countries?We
mentioned earlier that the number of research institutions in
Latin America is surprisingly large (Lemarchand 2010).
However, the facilities are often inadequate; laboratories are
not up to date; grants are relatively low; salaries are not at an
international level; and scientists, like other citizens, feel per-
sonally insecure. In Argentina, the number of people with a
doctoral education has increased noticeably in recent years,
but only 50% have been absorbed into the national scientific
system, with 20% leaving the country and the rest being lost to
science (Estado y Perspectivas de las Ciencias Exactas, Físicas
y Naturales en la Argentina 2015). In recent years, 1269 re-
searchers wanted to return to Argentina from overseas to con-
tinue their research careers but there were not enough research
positions to absorb this outstanding group of investigators.
Moreover, Latin American researchers in developed countries
feel more appreciated than at home. Salary is not the only
reason; researchers find more freedom, stability, resources,
and grants to develop their scientific capacity to the fullest
extent. Therefore, the temptation to continue a scientific career
abroad is high. In Colombia, approximately 70–80% of the
resources of COLCIENCIAS (Administrative Department of
Science, Technology and Innovation) are directed to support
post-doctoral fellows, but there are no funds to support the
scientific project locally. Therefore, if institutions do not

provide the resources for research, fellowship recipients leave
to pursue investigations abroad in well-equipped laboratories,
which usually results in their not returning home. Indeed,
many post-doctoral fellows prefer to pay back their credit-
fellowship rather than return to Colombia. Brazil’s brain drain
issues continue to grow after the endemic problem of the
Brazilian body politic (Murati 2016). In contrast, despite los-
ing many highly qualified professionals, Mexico has attracted
foreign scientists to their institutions thanks to programs for
the consolidation of science and technology and to the success
of international cooperation programs (Didou and Durand
2013).

Conclusions

Although the picture presented in this essay is discouraging,
we want to finish on a positive note. Our region has many
young graduates who enthusiastically wish to make a career
in science. Senior scientists must guide and stimulate these
younger scientists to increase the depth of their scientific in-
quiries (Thomaz and Mormul 2014) and encourage them to
contribute to the improvement of science in their home coun-
tries. The Latin American society has got used to expecting
new science and technological developments to come from
developed countries rather than from their own scientists.
We need to generate closeness between our citizens and sci-
entists through science education and the active participation
of researchers in activities within the community (Quiroz
2016). There is still hope that Latin America will again be
the scientific powerhouse it was in the past. Latin American
scientists are bright, innovative visionaries and hard workers,
as shown by the great success of Latin American scientists
when they are provided with stability, resources, and the free-
dom to investigate. Latin American governments must follow
the example of developed countries and invest in long-term
research goals that are not subject to change by the transition
from one political party to another. The scientific/

Table 2 Data comparing salaries
and prices of apartments and cars
in Latin America

Country Researcher Judge Senator Professor Apartment Car

Argentina 1200–3000 10,000 6000 2000 ≅180,000 ≅24,000
Brazil 1700–4000 10,000 8000 4000 200,000 ≅18,500
Chile 2000–5000 7000 12,000 5000 ≅150,000 ≅14,000
Colombia 3000–7000 5000 10,000 3000–8000 ≅200,000 ≅19,000
Mexico 2200–3500 6300 6700 3600 ≅190,000 ≅15,500
Uruguay 2600–3500 4300 3400 3500 ≅190,000 ≅22,000

The salary in USD per month, in the case of researches considering the first position (young investigator) and the
last position (about 30 years) in the main research institutions. These data have been provided by researchers from
the different countries and the salaries are considering the basic + additional (pocket money). Judge: federal, with
30 years. Senator: national. Professor: full time in a National University. Apartment: price of a two bedrooms
apartment in the capital of the country in a good location. Car: price of a brand new, medium-sized car (taken as
example Renault Duster)
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technological base of a country is constructed in a cumulative,
interdependent, and competitive way (Gonçalves da Silva
2016). A robust commitment to research has a great influence
on education and social justice too. We must all work together
to advance the future of science in Latin America to create a
productive environment for future generations.
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