ike the night sky, the overall sweep of

science in South America can look pretty

dark. Brazil is the only country on the

continent that spends more than 1% of
its gross domestic product on research and
development, and even that investment sits lar
below what other countries of similar means
are ploughing intu science.

But take a closer look at the continent’s
scientific enterprise, and bright spots emerge. At
the start of the FIFA World Cup in Brazil, with
billions of people focusing on South America,
Nature examines a part of the world that has
spent too long on the sidelines of science.

A graphic tour on page 202 details the inputs
and products of research and development on
the continent. The region faces many challenges
in terms ot building a strong scientific work-
force and boosting resources, but investment
and publications are clirmbing. A News Feature
on page 204 profiles several kev institutions and
research groups — from dé,multuml specialists
in Colombia to RNA experts in Argentina —
who have gained worldwide recognition.

An bditorial on page 188 calls on inter-
national colleagues to help build South Amen-
can science in ways that do not cause young
researchers to leave permanently. On page 213,
a Comment describes one such success: the
Pew Latin American Fellows Program, which
cach year sends about ten top graduates to
work in North Aierican labs. More than 70%
return to their native countries, bringing with
them the expertise they have gained. That
mitiative is a part of broader efforts, described
in a News Feature on page 207 that examines
how countries are trying to repatriate scientists
who left to train abroad.

As economies on the continent heat up, they
are devoling greater resources to research,
increasing the need for better infrastructure
and policies to support science. In a Comment
on page 209, research leaders describe how they
hope to navigate this growth, and how science
can help to expand their countries’ economies
sustainably. Ideas range from creating a science
ministry to using research to find new commer-
cial uses for the fruits of the Amazon.

Many researchers in South America maintain
a cautious outlook — they have lived through
periods of intense economic and political
strife in the not-too-distant past. But they also
harbour the hope that the continent’s science is
headed fora winning season. m
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[T MAY SEEM HERETICAL TO SAY SO IN THE LAND OF THE BEAUTIFUL GAME,

but science in Brazil beats the World Cup — at least in a financial
match-up. Government and businesses there invest some USS$27 bil-
lion annually in science, technology and innovation, dwarfing the price
tag for the football tournament, which tops out at about $15 billion.

sScience in Brazil and many other countries in South America has
come a tong way since the dark days of the dictatorships just a gen-
eration ago. In Argentina, the number of science doctorates jumped
nearly tenfold between 2000 and 2010; Peruvian scientists tripfed
the tally of articles they produced over the same period; and science
funding is climbing in most countries.

with other continents. By many measures — such as investments,

patents and education - the countries there lag behind other nations

with similar levels of gross domestic product {GDP). There is loom-

ing instabtlity in countries such as Argentina and Brazil, where recent

Despite myriad prOblemS in man}f protests reflect deep social and economic divisions — probiems that
. , . . plague much of South America. But amid the concerns, there are many

COU:Il’[I’.leS, pOCketb Of_eXCEIIe'Ilce bright spots in the world of science. Here, Nature highlights several

thrlve 111 SOthh Amerlcan SCICTICC. examples of outstanding researchers and institutions in the region.
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PWARD
JECTORY

BY MICHELE CATANZARD

@ B £ hen Mario Hamuy tinished his uni-
| versity degree in Chile in 1982, he was
one ot just a handful of students in the
country interested in pursuing graduate stud-
tes In astronomy. Now, more than 25 Chilean
students join such programmes each year and
Hamuy directs the Millennium Institute of
Astrophysics in Santiago, home to 95 students
and faculty members.

During the course of Hamuy's career, Chile
has emerged as a major player in the world
of international astronomy, in no small part
because of the extraordinary collection of
telescopes housed in the country’s highlands.
“Astrophysics has
The European come to the forefront
Southern Observatory  of Chilean science
operates the Very thanks to the increase
Large Telescope in in human resources
notthern Chile. and to the fact that
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South American science still has far to go if it hopes to catch up
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SAQ PAULO'S HEAVY HITTER

BY GIULIANA MIRANDA

2 lthough Brazil rivals Europe in size, much
‘ of the leading research in South Americd’s
| Rlargest country emanates from an area
the size of the United Kingdom. Sao Paulo, in
southern Brazil, is the richest of the country’s
26 states and publishes more than half of Bra-
zil's scientific articles. One of the main reasons

we have the cleanest sky in the world,” says
Dante Minniti, an astronomer at the Pontifi-
cal Catholic University of Chile in Santiago.

Although Chile invested just 0.44% of its
GDP in scientitic research in 2011, the latest
year for which figures are available, fundi ng
for astrophysics has steadily grown, from
$2 million in 2006 to $6.8 million in 2010.
Over the same period, the number of faculty
positions has almost doubled. And the coun-
try’s publications in astronomy have risen
more than fourfold during the past decade.

The quality of the work has improved as
well. Chile ranks highly in terms of citations
per paper In space science, and some of its
scientists have made important discoveries.
In the early 1990s, Hamuy made a key con-
tribution that helped others to measure the
accelerating expansion of the Universe and
win a Nobel Prize in 2011. And Minniti is one
of the leaders at the VISTA infrared survey
telescope at the European Southern Obser-
vatorys Paranal Observatory in northern
Chile, which has created a catalogue of more
than 84 million stars in the central parts of
the Milky Way.

Chile’s skies have been attracting interna-
tional telescopes since 1964. By 2020, when
the European Extremely Large Telescope is
due to be completed, the country is expected
to host 70% of the global observation surface
for large optical and infrared telescopes.

By contract, Chilean astronomers get 10%
of the observation time on each telescope

for its success is the Sio Paulo Research Founda-

tion (FAPLSP), the state agency that promotes
research and education. In 2013, the agency

invested $512 million in science funding, more
than many nations in the region. (At the federal
level, Brazil's National Council for Scientific and

Technological Development has a budget of

about $650 million for science, technology, and
mnovation in 2014.)

installed in the country. But some astrono-
mers say that this is too little, considering how
much the country provides for the organiza-
tions running the telescopes.

“This country has given enormous advan-
tages to the international consortia, ranging
from full tax exemption to diplomatic status:
its time that Chile participates in a more
active way,” says Monica Rubio, director of
the astronomy programme of the Chilean
funding agency CONICY'T.

A unanimous aspiration of Chilean scien-
tists, says Rubio, is not just to use observa-
tories but also to build them, through local
companies and engineers. Another plan
Rubio is working on is developing the Ata-
cama Astronomical Park, a 36,347-hectare
protected area around the Atacama Large
Millimeter/submillimeter Array, which
CONICYT plans to use to attract future tel-
escopes from Brazil and the United States,
and maybe also from China, South Korea
and Thailand.

But many astronomers are worried about
the governance of science in Chile. CONI-
CY'T has lacked a director since José Miguel
Aguilera resigned eight months ago, and the
country’s new president, Michelle Bachelet,
has trozen plans to create a science minis-
try (see Nature 507, 412-413;2014). “It’s a
good moment for Chilean astronomy, but
keeping the momentum will require more
sustained support from the government,”
says Minniti. m
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AZnO Created in 1960, FAPESP
semiconductor  hasastream of funding guar-

from a FAPESP-
funded project.

-

anteed by the constitution of
5do Paulo, which requires
that 1% of the tax revenue
goes to the foundation. Its success in fostering
research and education inspired other Brazilian
states: all but one now has a similar agency, and
most have guaranteed funding linked to taxes.

FAPESP directs 37% of its funding to basic
research in fields ranging from climate change
to particle physics. About 10% goes to infra-
structure and the rest is channelled to applied
research. Nearly one-third of its total budget is
devoted to medical research.

“One difference in FAPESP’s work is that
we invest a lot in basic science,” says Carlos
Henrique de Brito Cruz, FAPESP’s scientific
director. “We believe in balance”

The most recent large project approved for
funding is the Long Latin American Millimeter
Array radio telescope, a joint project between
Braziland Argentina that will receive $12.6 mil-
fion from the agency and an equal amount from
Srazils science ministry. FAPESP’s board is con-
sidering a $40-million investment in the Giant
Magellan Telescope, which would give Sio
Paulo astronomers access to the facility, planned
for construction in Chile.

science officials in other nations can only
look with envy at the agency’s guaranteed
funding. “FAPESP is a very interesting model
for us because Sdo Paulo is one of the few
states in the world where support of research
is linked directly to GDP?” says Martyn Polia-
koff, foreign secretary and vice-president of
the Royal Society in London.

Regional agencies such as FAPESP play a
very important role in Brazil, says Wanderley
de Souza, a biomedical scientist at the Federal
University of Rio de Janeiro and a member
of the Brazilian Academy of Science. “They
can make research happen even if the federal
funding gets scarce”

Brazil struggles with vast economic differ-
cnces among its various regions, and that is
retlected in regional science budgets. FAPESP
has the biggest budget of all the regional agen-
cies, but that does not reduce federal invest-
ments in the state, says Clelio Campolina, the
nunister of science, technology and innova-
tion. "We want to improve other states, but also
reward excellence,” he says.

FAPESPs rapid growth hasraised some con-
cerns among scientists in Sdo Paulo who com-
plain about an increase in bureaucracy. But
agency ofticials detend its performance and
say they are working to improve its procedures.

It's all part of an effort to produce high-
quality work, says Brito Cruz. “We want the
best projects.” m
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