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A strategy  
for research data

M
anaging and storing large volumes 
of research data are challenges 
faced by scientists in every field. 
In the last decade, research fund-

ing agencies such as the National Science 
Foundation (NSF) in the US and the Eco-
nomic and Social Research Council in the UK 
have increasingly required grant applicants to 
submit data management plans outlining how 
research data will be managed, preserved, 
and made available through public reposi-
tories. Their aim is to ensure that informa-
tion is shared, that research data is reusable, 
and that experiments are reproducible, fa-
cilitating further scientific discoveries and  
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optimizing returns on funding investment.

Researchers are being 

encouraged to better  

manage and share the  

data they produce 
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A strategy  
for research data

A five-step guide to datamanagement plans

Specify the types of data that will be 

produced during the project.  

For example: specimen collection 

records, experimental results, charts, 

maps, video footage, spreadsheets, 

audio recordings, or images.

1. 

Although data management planning is 
not currently mandatory in Brazil, last Octo-
ber FAPESP took a step in this direction and 
announced that grants for “thematic proj-
ects”—projects lasting five years and char-
acterized by ambitious objectives—would be 
required to include a data management plan 
as a supplement. The requirement would be 
gradually extended to other grant mecha-
nisms later in the year. “This is among the 
first initiatives in Brazil to establish policies 
and guidelines for managing scientific data,” 
says Claudia Bauzer Medeiros, a professor at 
the Computing Department at the Univer-
sity of Campinas (UNICAMP) and head of 
FAPESP's eScience program.

The Foundation's Code of Good Practice 
launched in 2011 already required research-
ers to submit records from their research. 
“They will now be required to specify how 
their data will be managed—from collection 
to storage—and how and when the data will 
be made available,” she says. UNICAMP was 

Communicate any ethical or legal 

restrictions on sharing  

the data as well as precautions for 

protecting data privacy, 

confidentiality, security, and 

intellectual property.

2.

Describe the methods that  

will be used to store and provide 

access to the data. Include  

metadata (data that describes 

datasets) so that users can reutilize 

 files that have been archived  

in repositories. 

4.

Provide instructions on preserving 

and sharing data (for example, 

whether the data will be made 

available immediately or only after 

publishing a paper). 

3.

Update the plan as  

necessary to describe any 

change of course  

or new methodologies.

5.

SOURCE  CLAUDIA BAUZER MEDEIROS
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mals. The platform has compiled records from 
470 collections in Brazil and other countries. 
These collections contain roughly 9 million 
records on 125,000 species, including records 
on 2,756 threatened species. 

However, data management planning in-
volves more than simply listing data on an 
online database. According to the Digital Cu-
ration Centre, a UK center specializing in dig-
ital curation, a data management plan should 
include information on how and why data 
have been created and stored. This means 
that information must be provided on how 
metadata—or data describing other data—will 
be organized. “Metadata are descriptions of 
datasets, detailing how, when, and where they 
were produced, how they can be reused, and 
who created them,” explains information sci-
entist Márcia Teixeira Cavalcanti, a professor 
at Universidade Santa Úrsula, Rio de Janeiro 
and a member of the Information, Heritage, 
and Society research group at the Brazilian 
Institute of Information in Science and Tech-
nology (IBICT). “It’s about identifying and 
standardizing scientific data so they can be 
easily accessed in repository searches and 
reused in other research,” she says.

In 2016, Cavalcanti was involved in curating 
data on the CarpeDIEN platform (carpedien.
ien.gov.br) of Brazil’s Nuclear Energy Insti-
tute (IEN), which performs research in fields 
such as radiopharmaceuticals and artificial 
intelligence. “It took time to develop the right 
metadata models for the kind of information 
we were dealing with,” she says. According 
to Cavalcanti, the curation process should 
begin before any data is produced. “In a data 

the first university in Brazil to post a data 
management plan template on the DMPTool 
website (dmptool.org). The initiative, led by 
Benilton de Sá Carvalho of the Institute of 
Mathematics, Statistics, and Scientific Com-
puting (IMECC), allows researchers from his 
university to easily create their plans online 
and make them available worldwide. More 
than 200 research institutions in different 
countries have officially adopted DMPTool 
to create and share data-management plans. 
Currently, only three Brazilian universities are 
on the platform: UNICAMP, the University of 
São Paulo (USP) and the Federal University 
of ABC (UFABC).

Making experiment or field data 
widely available can lead to collab-
orations and accelerate scientific 

breakthroughs by increasing the visibility 
of research outputs. In 2016, an interna-
tional consortium involving more than 30 
organizations including the Oswaldo Cruz 
Foundation, the Chinese Academy of Sci-
ences, and the National Institutes of Health 
(NIH) in the US encouraged researchers to 
share the data that they had collected dur-
ing the recent Zika virus outbreak. As a re-
sult, in a matter of months they were able to 
publish research showing the link between  
Zika and microcephaly. In the field of   biodi-
versity, storing research data in public repos-
itories makes millions of records on plant 
and animal species widely accessible, facil-
itating further research. The speciesLink 
network, a digital biodiversity database 
developed in Brazil, allows researchers 
to find information on the occurrence 
and distribution of species of microor-
ganisms, algae, fungi, plants, and ani-

Researchers are being required to 
specify how their data will be managed, 
from collection to preservation
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Publicly funded 
researchers 
cannot omit 
themselves 
from sharing 
information, 
says Câmara

management plan, it may also be important 
to specify the software or equipment that will 
be used to generate information such as im-
ages or algorithms.” Claudia Medeiros agrees 
that this type of information can be essential. 
“Often having access to the data is not enough 
to reproduce an experiment. You also need to 
have the same computer programs or oper-
ating system to recreate the same conditions 
as in the original study,” she says.

During her time at IEN, Márcia Caval-
canti conducted a survey on data re-
positories in Europe, which she pub-

lished last year in a journal of the Institute 
for Humanities and Information Sciences of 
the Federal University of Rio Grande (FURG) 
in Rio Grande do Sul. The survey covered 
33 countries and found that only nine sup-
ported open-access research repositories in 
2016. Her findings show that data-sharing is 
still incipient in many European countries. 
Horizon 2020, the largest research funding 
scheme in the European Union established in 
2007, issued a step-by-step guide 
on data-management plans in 
2016 before making them man-
datory for all grant applications 
in 2017. One important aspect of 
the guide lies in the attention it 
draws to conditions under which 
sharing raw data can create eth-
ical issues such as clinical trials 
that use personal data and must 
protect patient privacy. 

Barring these exceptions, there 
are really no arguments to justify 
publicly funded researchers in re-
fusing to furnish their data,” says 
Gilberto Câmara, a researcher at 
the Brazilian National Institute 
for Space Research (INPE) and 
a coordinator of the FAPESP Re-
search Program on Global Climate 
Change. According to Câmara, 
many researchers will hold off 
archiving experiment data until 

their research has been published in a jour-
nal on the argument that their data could be 
appropriated by others and published with-
out them receiving credit for them. “That's a 
poor excuse,” he says. Câmara explains that 
information can be safely archived before 
publishing a paper, as all data are assigned an 
identification code known as a Digital Object 
Identifier (DOI), so they are traceable. “The 
fact is that, unfortunately, many researchers 
don’t want others to publish research before 
they, who collected the data, have published 
their work,” says Câmara. 

“All the data from my research are archived 
in open databases as they are collected,” says 
the researcher, who publishes data from sat-
ellite-image analyses on Pangaea, a platform 
for georeferenced data. Recently, information 
he stored in this digital repository was used 
by researchers from Restore+, an interna-
tional consortium for land-use research based 
in Germany. Câmara welcomes FAPESP's 
initiative to require researchers to develop 
data-management plans. “This can help to 
address bad habits in the scientific community 
by promoting good practices in data manage-
ment,” he says. “There are researchers who 

feel they own the data and will only 
share it with their colleagues if they 
get something in return, such as co-
authorship of the paper. This, unfor-
tunately, is all too frequent,” he says. n
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