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Appropriate professional and career re-
ward structures are necessary (20-22). The
way scientists are being evaluated and how
their careers are shaped are at stake. For ex-
ample, researchers who have spent years on
building new databases, such as the Sloan
Digital Sky Survey in astronomy, have ef-
fectively put their scientific careers on hold
even though these databases are critical for
the future development of the
field. These considerations apply
equally to those who produce,
manage, and reuse research data.

gains in information technologi-

Transparency and active data dissemination

At this point there is consid-

cal capability (2) have given rise

Assignment and assumption of formal responsibilities

erable heterogeneity in policies.

to a complex cyberinfrastructure
that is rapidly increasing our abil-

Technical and semantic interoperability of databases

In the United States, federal
government databases are not

ity to produce, manage, and use

Quality control, data validation, authentication, and authorization

copyright protected, whereas in

data (3). As research becomes in-

Operational efficiency and flexibility

the European Union govern-

creasingly global (4), data-inten-

Respect for intellectual property and other ethical and legal requirements

ment databases are eligible for

sive, and multifaceted (3, 6), it is
imperative to address national
and international data access and
sharing issues systematically in a policy are-
na that transcends national jurisdictions.
Open access to publicly funded data pro-
vides greater returns from the public invest-
ment in research, generates wealth through
downstream commercialization of outputs,
and provides decision-makers with facts
needed to address complex, often transna-
tional, problems. This article summarizes
key findings of an international group that
studied these issues on behalf of the Organ-
isation for Economic Cooperation and De-
velopment (OECD) (7), which resulted in a
ministerial-level declaration (8).

Legitimate restrictions on open access,
and strong disincentives to sharing exist,
based on concerns of protecting national se-
curity, privacy and confidentiality, intellec-
tual property, and time-limited exclusive use
by the scientific investigator. The lack of
clear funding-agency policies in the face of
strong competing interests, often far re-
moved from academic research, poses prob-
lems for scientists in developing and devel-
oped countries and inhibit the advance of
science for the public good. For example,
research on cholera outbreaks and their rela-
tion to environmental factors (9) or on un-
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Management accountability, including funding approaches

derstanding global climate change (/0) re-
quires access to data drawn from many dis-
ciplines and sources. This issue has been a
topic of recent debate and its resolution is a
high priority in many scientific and policy-
making communities (/7—17).

Analysis of these, and other examples
(18), suggests that successful data access
and sharing arrangements exhibit a number
of key attributes and operating principles
(see table, this page). Administrative and
organizational management “domains”
(see figure, this page)
provide a framework
for locating and ana-
lyzing where improve- “

ments can be made. ¥
Cultural

Technological

protection under several data-
base protection laws. Even with-
in countries, different funding
agencies have different stated policies; for
example, in Canada, with three major sci-
ence funding agencies, one follows the
principles in the OECD declaration, one
states access should not be a barrier, and a
third has no policy (23). National laws and
international agreements can directly af-
fect data access and sharing practices.

At the last meeting of the OECD Com-
mittee for Scientific and Technological Poli-
cy (CSTP) at the ministerial level, ministers
endorsed a declaration (8) based on the prin-
ciple that research data
from public funding
should be openly avail-
able. Furthermore, they
invited OECD to devel-

Institutional

. . . . Data access N B
Diversity in science and management] and op a set of guidelines
suggests that a variety behaviorial JESCIIUETIE managerial  based on commonly
of institutional models e A agreed principles (simi-
and tailored data man- '-:r?da' | & F'"::g'a' lar to those in the table)
agement approaches walliEy budgetary to facilitgte optimal
will be needed. cost-effective access to

Establishing and Domains of a data access regime. digital research data

maintaining this infra-

structure requires continued and dedicated
budgetary planning, with appropriate fi-
nancial support. The use of research data
cannot be maximized if access, manage-
ment, and preservation costs (including
cost of documentation and metadata cre-
ation) are an afterthought or are insuffi-
ciently or inconsistently funded in research
projects (19). D. Atkins et al. (3) recom-
mend that roughly one-third of the provi-
sioning and operations of cyberinfrastruc-
ture and applications be used to support
data repositories and digital libraries.

from public funding. It
can be expected that these future guidelines
will influence national and international reg-
ulation of research data, much as the OECD
Guidelines on the Protection of Privacy (24),
which have been a model for legislation all
around the Western world.

Although the involvement of re-
searchers in resolving these issues is criti-
cal, many scientists remain ignorant about
existing policies at their institutions or na-
tions, let alone those of other countries. To
better inform future policies, several topics
require further examination:
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1) Sharing of research data is far from a
universal norm (25). What reward struc-
tures might lead to better access and shar-
ing practices (26, 27)?

2) Scientific disciplines differ in their
needs for data reuse. Increasingly, research
questions demand access to data from dif-
ferent disciplines, and it can be difficult to
use those data sets without sufficiently de-
scriptive and understandable metadata. To
what extent should data be made amenable
to use in other areas of research or for oth-
er types of applications (79)?

3) Several studies (28—30) and recent
reports (31, 32) have documented the ben-
eficial effects of open access to public data
on social and economic progress, at both
the national and international levels. More
empirical analyses would be very useful to
help research-funding managers and poli-
cy-makers understand these issues better.

4) Various contractually based models
of open community data sharing are
emerging (33), as are international federat-
ed data management networks (73, 34).
More study and experience with such ap-
proaches are needed, however, before they
can be broadly implemented across nation-
al boundaries and disciplines.

5) Data access is particularly important
in the international context of global issues
such as health, environmental change, and
food production, with particular challenges
for data and researchers in developing
countries. A systematic examination of
barriers and best practices would document
the current situation and offer guidelines
for further action (35).

6) Public-private research collabora-
tions in which partners have different moti-
vations for producing data pose unique
challenges for data policy and practice, for
example, requiring access to data to vali-
date published research. What are key prin-
ciples to guide public policy in this mixed-
mode funding of research?

Making data sharing and the principle of
open access the default rule rather than the
exception within the scientific community
will be a significant step forward. Only
with a sustained national and international
effort, one that includes scientists, funding
agencies, and other national and interna-
tional bodies in the research enterprise, will
the vision of using, analyzing, and synthe-
sizing the vast amounts of data being pro-
duced by new technologies be realized.
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