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This is a response to the Office of Science and Technology Policy’s “Request for Information: Public
Access to Digital Data Resulting From Federally Funded Scientific Research.” Note that our
responses cover questions 1-9. We do not respond to questions 10-13.

Request for Information:
http://www.federalregister.gov/articles/2011/11/04/2011-28621/request-for-information-public-access-to-
digital-data-resulting-from-federally-funded-scientific

Responses written by:

Matthew Mayernik — mayernik@ucar.edu
Mary Marlino — marlino@ucar.edu

Karon Kelly — kkelly@ucar.edu

Affiliation:

NCAR Library

National Center for Atmospheric Research (NCAR) / University Corporation for Atmospheric Research
(UCAR)

Boulder, CO

(1) What specific Federal policies would encourage public access to and the preservation of broadly
valuable digital data resulting from federally funded scientific research, to grow the U.S. economy
and improve the productivity of the American scientific enterprise?

RESPONSE:

Federal policies can strongly influence how data resulting from federally funded scientific
research are managed and preserved. Such policies should focus on creating institutional structures
within and across disciplines such that researchers organize their research practices around
data sharing and re-use.

Any new policies must recognize that providing access to and preserving digital data is a
profoundly human process. Technologies facilitate the collection or creation of digital data,
as well as the discovery, transmission, and preservation of data across space and time. But
digital data can only be collected, accessed, and preserved through the purposive actions of
individuals and organizations across the public and private sectors.

(2) What specific steps can be taken to protect the intellectual property interests of publishers,
scientists, Federal agencies, and other stakeholders, with respect to any existing or proposed
policies for encouraging public access to and preservation of digital data resulting from federally
funded scientific research?

RESPONSE:

Intellectual property interests around digital data should focus on the creation of social
norms within particular communities, not new legal protections. Facts, such as “the
temperature in Boulder, CO, was 62 F on Jan. 10, 2012,” are not copyrightable, thus most


http://www.federalregister.gov/articles/2011/11/04/2011-28621/request-for-information-public-access-to-digital-data-resulting-from-federally-funded-scientific
http://www.federalregister.gov/articles/2011/11/04/2011-28621/request-for-information-public-access-to-digital-data-resulting-from-federally-funded-scientific
mailto:mayernik@ucar.edu
mailto:marlino@ucar.edu
mailto:kkelly@ucar.edu

OSTP Rfl — Digital Data NCAR Library Response, Jan. 12, 2012 Page 2 of 7

©)

forms of scientific data do not fall under copyright control. “Data organization,” on the other
hand, can be put under copyright licenses (Stodden, 2009). Free/Open copyright licenses,
such as the GNU General Free Documentation License (GFDL) and the Creative Commons
licenses, can thus be applied to data organization systems. Applying such licenses to data,
however, will inevitably complicate data sharing and integration efforts of any large scale for
a couple of reasons. First, there is an amorphous line between what can and cannot be
copyrighted within databases. Within a database, what is an uncopyrightable fact and what is
a copyrightable arrangement of facts? Second, different copyright licenses have different
usage requirements. The implication of this is that querying across ten databases may return
results with ten different usage licenses. The data user is then put in the difficult position of
navigating complex legal regimes before bringing data together and releasing subsequent
results.

Because of these difficulties in navigating intellectual property issues around data, the
Science Commons project, an off-shoot of the Creative Commons organization, recommends
that scientific data be assigned to the public domain rather than being placed under
copyright of any form (Wilbanks, 2008). Their “Protocol for Implementing Open Access
Data” (http://sciencecommons.org/projects/publishing/open-access-data-protocol) outlines
how the public domain is the most appropriate way to enable the widest use of scientific data.
Putting data in the public domain eliminates data use restrictions, it enables data integration
in that data from disparate projects all have the same legal status, and it encourages non-legal
means for resolving problems related to data use. In lieu of copyright-based methods of
controlling data use, federal policies should promote norms within scientific communities as
to how data should be made available, used, and attributed. Scientists should check with data
centers for data use and attribution policies, and work with collaborators to ensure that the
usage and attribution of others’ data meets with community accepted practices. For example,
the 2007-2008 International Polar Year (IPY) project required that data be “made available
fully, freely, openly, and on the shortest feasible timescale...equitable, non-discriminatory
access to all data preferably free of cost, but some reasonable cost-recovery is acceptable”
(IPY, 2008, pg. 3). Similarly, the seismology community has developed a norm in which data
are released to the broader community after a specified period of time. This norm is codified
within the NSF Division of Earth Sciences policy: “For those programs in which selected
principle investigators have initial periods of exclusive data use, data should be made openly
available as soon as possible, but no later than two (2) years after the data were collected.”
(NSF Division of Earth Sciences, 2010, pg. 2).

Not all data can be assigned to the public domain. Data collected about individuals, medical
data, classified data, and other sensitive data (such as the locations of endangered species),
are, and should be, withheld from subsequent use unless measures have been taken to ensure
their compliance with ethical and legal considerations, such as anonymization,
declassification, or removing sensitive data by other means.

How could Federal agencies take into account inherent differences between scientific disciplines
and different types of digital data when developing policies on the management of data?

RESPONSE:
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Disciplines do exhibit differences in their data management practices. For example, some
disciplines have higher levels of adoption of data and metadata standards than others.
However, recent studies have shown that the variation in data management practices is often
as large within individual disciplines as it is between disciplines. This intra-disciplinary
variation in data management practices can be seen in astronomy (Wynholds, et al, 2011),
ecology (Mayernik, Batcheller, & Borgman, 2011), and the quantitative social sciences
(Pienta, Alter, & Lyle, 2010), among others.

When looking at data management practices from an institutional perspective, however, it is
possible to see that many important data management challenges span the academic
disciplines. Many questions important to data management and preservation are discipline
agnostic: What data management institutions exist (or do not exist) for particular disciplines?
How well are they known by researchers within those disciplines? Do institutions exist that
create and promote data format, transmission, and preservation standards? Do data
centers/repositories/archives exist? Does the discipline have a tradition of working with
trained data management experts within library and/or computing institutions? Is data
management/sharing valued by the institutional structures that reward achievements within a
discipline, such as graduate student advancement, and faculty tenure and promotion
decisions?

How could agency policies consider differences in the relative costs and benefits of long-term
stewardship and dissemination of different types of data resulting from federally funded research?

Please see responses to question #3, #6, and #8.

How can stakeholders (e.g., research communities, universities, research institutions, libraries,
scientific publishers) best contribute to the implementation of data management plans?

RESPONSE:

Data management plans are the first step in the data management process. Plans help
collaborators orient each other to their data management needs and options, but only lead to
effective data management down the road if data are actively managed as an ongoing
process.

The stakeholders listed in this question can engage with researchers from the beginning of
the research planning process to promote and facilitate data management. Many university
and research libraries are now offering data management planning services, in which they
work with researchers to develop a data management plan for a research proposal. These
planning services build relationships between researchers who create or collect data and the
library and university institutions that have the expertise and (ideally) the capacity to ensure
that data are made available and preserved over time.



OSTP Rfl — Digital Data NCAR Library Response, Jan. 12, 2012 Page 4 of 7

(6)

(7)

As an enforcement mechanism, funding agencies and universities can reduce/withdraw
funding from Principal Investigators if data management plans are not carried out. Similarly,
universities and funders can deny funding future projects based on a Principal Investigator’s
insufficient data management actions in the past. An incentive-based approach to promoting
data management would reward researchers for reusing and repurposing existing data
collections, thereby increasing the demand for quality data collections.

Publishers can build relationships with data archives to build pipelines that enable
researchers to deposit data with data archives as a part of the publication process. Publishers
can also request that researchers provide citations to the data that were used to produce a
publication.

How could funding mechanisms be improved to better address the real costs of preserving and
making digital data accessible?

RESPONSE:

Funding agencies should work with existing data archives to understand different cost and
sustainability models for data management and preservation work. Numerous data archives
exist in many disciplines. These organizations understand the costs involved in collecting
data, organizing and providing access to data, maintaining data over time, and preserving
digital resources. How much does it cost for them to do their work? Understanding current
data archiving practices would greatly inform future funding for long-term preservation and
access of data.

Another way to assess data management and preservation costs would be to fund select (but
diverse) pilot projects where the economics of data preservation and accessibility are
explicitly studied. For example, the NSF could explicitly study the costs of data management
and preservation within the forthcoming National Ecological Observatory Network (NEON,
http://www.neoninc.org/), or the Advanced Cooperative Arctic Data and Information Service
(ACADIS,
http://www.aoncadis.org/home.htm;jsessionid=B7A0C3ABCAB0E00C83D4A316D76DE5S70 ),
which is being managed by NCAR and the National Snow and Ice Data Center, both in
Boulder, CO.

Critically, any attempt to assess data management, preservation, and long-term access must
take a long-term view. The costs of data preservation and access cannot be quantified by
looking at a two-to-three year window. The largest costs of data management and
preservation are ultimately related to the long-term (and often open-ended) commitment
required to ensure that data resources will continue to be available into the future.

What approaches could agencies take to measure, verify, and improve compliance with Federal
data stewardship and access policies for scientific research? How can the burden of compliance
and verification be minimized?
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RESPONSE:

Representatives from funding agencies should promote compliance by knowing the
institutional landscape for data stewardship. What data centers are relevant for a particular
project? Should a funded project be working with a particular data center, or using a
particular data standard? Individual investigators may not have a wide enough view to know
where their data might be submitted for long term preservation. Funding agencies can create
relationships that may not exist yet between individual investigators and data centers by
making introductions and providing financial support for researchers to prepare and submit
their data to relevant data centers.

(8) What additional steps could agencies take to stimulate innovative use of publicly accessible
research data in new and existing markets and industries to create jobs and grow the economy?

RESPONSE:

Within the research communities, agencies can develop funding programs that explicitly
invite/require researchers to make use of existing data. That is, agencies can release calls for
proposals wherein money is earmarked specifically for proposals that will leverage existing
data. Currently, it is much easier for researchers in any discipline to receive funding for
projects that produce new data. To stimulate innovate use of existing data, data reuse must be
financially supported in the same way as original data production.

Second, agencies can develop and support education programs across the disciplinary
spectrum that promote “data science” as a viable career path. This can include graduate and
post-doctoral fellowships for data-related research and development in ecology, sociology,
atmospheric science, library science, biology, etc, as well as educational initiatives that bring
researchers from different disciplines together in order to foster collaboration and cross-
discipline sharing of knowledge, technologies, and research opportunities. Funding for the
development of educational programs that cross the information and scientific disciplines
could serve to introduce data management techniques and practices into disciplinary
curricula. Data management and curation workshops for undergraduate and graduate students
might also bring more such activities within disciplines where those topics are not regularly
addressed.

(9) What mechanisms could be developed to assure that those who produced the data are given
appropriate attribution and credit when secondary results are reported?

RESPONSE:

Within NCAR, we are promoting data citations as a way to assure that data producers are
given appropriate attribution and credit for the use of their data for secondary and
integrative purposes. Our data citation initiative is part of a broader movement in scientific
and public policy circles. The interest in data citations is coming from many research
stakeholders, including funders, policy makers, professional societies, research organizations,
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and individual researchers (NAS, 2011; AGU, 2009; ESIP, 2011; Parsons, Duerr, & Minster,
2010), and is stimulated by the availability of new tools for identifying and linking to data in
a web environment (Van de Sompel, et al., 2004; Bizer, 2009).

Data citations promote transparency in research by offering a direct pathway to the data so
that the research can be validated or easily carried forward from a known starting point.
They also raise the profile of data, that is, to make data as valued and rewarded in scientific
settings as peer-reviewed publications. The benefits to scientific communities of data
citations include: 1) formal citations give credit to scientists for their work in collecting and
creating data, 2) formal citations will allow data center managers to track the use of data sets
and gain the benefits of documenting their services and creating a foundation to design better
services, and 3) formal citations will help accelerate scientific progress by tightly coupling
scholary publications and data, so that two-way discovery and access are common.

In order for data citations to serve these desired roles, however, there must balanced support
for citation-linking technology, promotion of data citations within research settings,
improved bibliometric measurements of data citations, and greater acceptance of data
citations as an indicator of scientific impact within research organizations.
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