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DATA ARE THE FOUNDATION FOR SCIENTIFIC PROGRESS. While re-

searchers often report statistical summaries of the data they collect

in their publications, there is widespread recognition that the raw

data themselves are increasingly useful for meta-analyses, to address

novel questions, or as baselines for studies evaluating temporal

changes in biological processes (Clark 2007, Whitlock et al. 2010).

In many fields, the archiving of raw data as a precondition for pub-

lication of research papers has been common practice for decades.
For instance, many journals require that the DNA sequences used

in evolutionary or genomic studies be deposited in archives such as

the National Center for Biotechnology Information’s GenBank

(http://www.ncbi.nlm.nih.gov) or The Arabidopsis Information

Resource (http://www.arabidopsis.org), making them publicly

available to other researchers. Similarly, fields such as oceanogra-

phy and atmospheric sciences also have a well-developed tradition

of data sharing (e.g., the British Oceanographic Data Center
[http://www.bodc.ac.uk]).

Despite admirable efforts to promote data archiving by several

international research consortia (e.g., the Center for Tropical Forest

Science and the Large-Scale Biosphere Atmosphere Program) and

academic societies (e.g., the Ecological Society of America’s Data

Registry program), this practice has yet to become widespread

among ecologists (Nelson 2009). Consequently, many datasets are

unavailable to the scientific community even years after they were
last used by the researchers that collected them. Most of these da-

tasets are eventually lost permanently—they are stored on media

that are outdated or unreliable (e.g., punch cards, floppy disks, hard

drives, cassette tapes) or are discarded as investigators pursue new

avenues of research, change careers, retire, or die (Michener et al.
1997). Even datasets that are still accessible can be effectively lost

because they are poorly organized or lack the metadata necessary for

their interpretation (Michener et al. 1997, Borer et al. 2009).
The loss of these datasets—usually collected at considerable

expense and great personal effort—is an impediment to scientific

progress that could be avoided if researchers placed datasets and as-

sociated metadata in permanent digital data repositories. Awareness

of this problem has led to an increasingly loud call for researchers to

clarify where and how the data used in their publications are arc-

hived, as well as for funding agencies and journals to develop mech-

anisms to promote this practice (e.g., Clark 2007, Anonymous

2009, Schofield et al. 2009). Now a suite of prestigious journals

that includes Evolution and The American Naturalist has taken the

bold step of requiring that data used in papers they publish be arc-

hived and made freely available in a digital data repository (Whit-

lock et al. 2010). The editors of these journals argue that in addition

to minimizing the loss of priceless data, archiving advances the field

because it encourages novel studies or meta-analyses, promotes a

culture of transparency, and makes it easier for others to verify re-
sults (Whitlock et al. 2010).

I propose that the Association for Tropical Biology and Con-

servation (ATBC) consider adopting a similar policy for papers

published in Biotropica. In addition to the potential benefits high-

lighted by Whitlock et al. (2010), the archiving of data on which

Biotropica’s papers are based will bring with several other tangible

benefits. First, tropical ecosystems are undergoing myriad, rapid,

and unprecedented environmental changes. The data collected by
Biotropica’s authors could provide an invaluable resource to the sci-

entists and decision-makers studying global change phenomena and

designing conservation and management strategies. For example,

Clark et al. (2010) used publicly available datasets of tree growth

(Clark & Clark 2006), atmospheric CO2 levels (Keeling et al. 2005,

available at http://scrippsco2.ucsd.edu), and local climate (available

from the Organization for Tropical Studies at http://www.ots.du-

ke.edu) to study wood production in tropical forests; it is only be-
cause they were able to integrate these archived datasets that they

were able to conclude that wood production in lowland rain forests

may be severely reduced in future climates that are only slightly

drier or warmer than present-day ones. Second, archived data could

play a critical role in capacity building—undergraduates and grad-

uate students will be able to use previously inaccessible datasets to

conduct novel studies or meta-analyses for their theses. Because re-

search using publicly available data requires no expenditure beyond
stipends and the purchase of computers, they are also a very cost-

efficient means of increasing a country’s scientific productivity and

developing a cadre of highly trained and productive postdoctoral

scientists (sensu the postdoctoral fellows of the National Center for

Ecological Analysis and Synthesis, http://www.nceas.ucsb.edu).

Third, publicly archiving data could help assuage concerns regard-

ing the export of intellectual property, biopiracy, and the failure to

include local scientists in data collection efforts that often plague
foreign scientists working in tropical countries (Stocks et al. 2008).

Finally, it is the policy of many government agencies—as stated in a

recent request for proposals of the United States Department of
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Energy (USDE)—that ‘data obtained through public funding are a

public trust’ (USDE 2010) and must therefore be made publicly

available by grantees. By encouraging and facilitating the archiving

of data, journals can play a role in helping researchers meet the re-
porting requirements of funding agencies and the ethical obliga-

tions they have to the citizens that finance their scientific endeavors.

Requiring data be archived as a precondition for publication is

obviously not without legitimate concerns that must be addressed.

First and foremost, researchers will be justifiably hesitant about

making data freely available to others when these data are still being

used for analyses to be published in subsequent articles. For that

reason, some journals have a policy allowing archived data to re-
main embargoed following an article’s publications. For The Amer-
ican Naturalist the embargo period is 1 yr (Whitlock et al. 2010);

this length of time is arbitrary and should probably be longer for

Biotropica. Of course, scientists interested in gaining access to data

before the end of the embargo could always contact the authors of

studies directly.

Second, scientists might be reluctant to archive datasets—even

those that have not been used in years—because of they are con-
cerned they will not receive citations, co-authorship, or other forms

of attribution for their efforts. Such attribution is important—

demonstrating one’s work is cited by the scientific community is

playing an increasingly prominent role in professional evaluation

and advancement, and the productivity resulting from previous

grants is often a key metric used in evaluating subsequent applica-

tions. Although thornier, this obstacle can be overcome by, for in-

stance, allowing authors to request co-authorship on papers using
certain datasets or by developing a mechanism whereby datasets

can be cited (e.g., the Data Papers published in Ecology [http://

esapubs.org/archive]).

Third, there may be cases in which making data publicly avail-

able is politically, culturally, or biologically problematic. For exam-

ple, scientists investigating endangered species or those subject to

poaching may not wish to reveal the precise location in which these

species were found, and studies involving human subjects or indig-
enous groups often require permission before data can be dissem-

inated. In cases such as these, the Editor-in-Chief may make

exceptions or allow for data to be archived in such a way that it is

only accessible after approval by the study’s authors.

Fourth, obligatory data archiving requires an infrastructure that

ensures long-term data integrity, access, and flexible data entry struc-

ture suitable for the often idiosyncratic data collected in field-based

studies. Fortunately, it is not necessary for Biotropica’s publisher or
the ATBC to develop and maintain this infrastructure—several

excellent options for the long-term archiving of ecological data al-

ready exist. These include the Knowledge Network for Biocomplex-

ity (http://knb.ecoinformatics.org) and the Dryad (http://www.

datadryad.org), both of which are designed for easily archiving eco-

logical datasets and facilitating access to them by other researchers.

Finally, authors may choose to publish their papers in journals

that do not require data archiving. One study, however, found that
the papers of authors that archive their data are cited much more

frequently that those that do not (Piwowar et al. 2007). In light of

the increasing emphasis placed on impact factors by universities and

funding agencies, this is a clear benefit of an archiving policy to

both the journal and the authors.

All of these concerns regarding archiving have been success-

fully addressed by numerous journals and academic societies; there
is no reason to expect any differently from the membership of the

ATBC. Although I expect there would be some initial and perhaps

vocal resistance to such a policy, I believe that on reflection many of

our members will conclude that any potential drawbacks are far

outweighed by the benefits of permanently archiving data. In addi-

tion to minimizing the permanent and deplorable loss of thousands

of datasets, I believe the most important consequence of making

data broadly available is the demystification of the scientific process
and the means by which scientists arrive at their conclusions. A lack

of transparency, failure to share data, and misunderstanding of the

scientific method were core elements of the recent ‘climategate’

scandal (Heffernan 2009), and one of the sadder things to emerge

from the debacle is that an erosion of public confidence in scientists

stemming from a perception they manipulate data to suit their

foregone conclusions. Because our field sites are not only biological

hotspots but also political and economic ones, our conclusions can
be similarly contentious and we are therefore not immune to such

accusations. Requiring authors to archive data will increase public

confidence in the integrity of the scientific process, advance our

discipline, and ensure Biotropica’s reputation a premier and inno-

vative journal.
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