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It’s Good to Share: Why Environmental
Scientists’ Ethics Are Out of Date

PATRICIA A. SORANNO, KENDRA S. CHERUVELIL, KEVIN C. ELLIOTT, AND GEORGINA M. MONTGOMERY

Although there have been many recent calls for increased data sharing, the majority of environmental scientists do not make their individual
data sets publicly available in online repositories. Current data-sharing conversations are focused on overcoming the technological challenges
associated with data sharing and the lack of rewards and incentives for individuals to share data. We argue that the most important conversation
has yet to take place: There has not been a strong ethical impetus for sharing data within the current culture, behaviors, and practices of
environmental scientists. In this article, we describe a critical shift that is happening in both society and the environmental science community
that makes data sharing not just good but ethically obligatory. This is a shift toward the ethical value of promoting inclusivity within and beyond
science. An essential element of a truly inclusionary and democratic approach to science is to share data through publicly accessible data sets.
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SOme disciplines, such as meteorology, astronomy,
and genomics, have shown an emerging norm of
sharing data that has resulted in substantial benefits to
those disciplines and to society (Hayes 2012, Ivezic 2012).
However, for many of the environmental science disciplines,
such as ecology, there has not been a shift in the norms
toward sharing data. For example, a recent survey of authors
funded by the National Science Foundation’s (NSF) Division
of Environmental Biology showed that only 8% of authors
shared data that were not related to the field of genetics
(Hampton et al. 2013). The lack of sharing among environ-
mental scientists is somewhat surprising, given the many
recent calls for increased data sharing; the establishment of
mandatory and voluntary policies to do so from journals,
publishers, and funding agencies; and a growing com-
munity of scientists who argue for open science (Parr and
Cummings 2005, Zimmerman 2008, Wolkovich et al. 2012).

Most scientists make a nominal nod that data sharing is
the “good” thing to do both for methodological reasons (e.g.,
replication of analyses, data preservation, scientific progress,
data integrity) and for societal reasons (e.g., human rights,
public trust; Duke and Porter 2013). In fact, Duke and Porter
(2013) stated that sharing data “would appear to be among
the most basic of scientific ethical principles” (p. 483).
However, the limited data-sharing practices by many—if not
most—environmental scientists do not seem to match these
ethical values. We propose that an additional reason for
sharing data has emerged as a result of a recent critical shift

in both society and the environmental science community:
the ethical value placed on promoting inclusivity within and
beyond science (Uriarte et al. 2007). This additional ethical
impetus for data sharing may help better align scientists’
ethical values of data sharing with the practice of it.

We contend that an essential element of a truly inclusion-
ary—and, indeed, democratic—approach to science is to
share data through publicly accessible data sets. (We define
data sharing as depositing data in a publicly accessible institu-
tional repository at publication or at the end of a project.) We
define the promotion of inclusion as supporting early-career
scientists and those from underrepresented groups, fostering
research at smaller or historically less influential institutions,
promoting collaborative research teams, developing stronger
partnerships with citizen scientists, facilitating the participa-
tion of researchers from the Global South, and including
stakeholders and the public in natural resource decisions.
However, many of these efforts to promote inclusion in the
environmental sciences are seriously hobbled when scien-
tists do not share their data; access to data provides a broader
range of people with the opportunity to use, study, and be
involved in science. Therefore, if the environmental science
community is serious about its increasing commitment to
promoting inclusivity, it needs to accept an accompanying
ethical shift to share data as the norm.

Many environmental scientists who do not typically share
their data say that the reasons for not sharing data outweigh
the reasons for sharing data and attribute the costs of data
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Figure 1. A depiction of the three largest challenges to
making an individual data set available in a publicly
accessible repository. The data set is one collected from a
researcher or her or his research team in the environmental
sciences. The three challenges are depicted as separate
issues but, in fact, are strongly related. However, the focus
to date has been on the challenges related to technology
and rewards and incentives. A lack of consideration of all
three challenges will result in a failure to shift the norms
toward data sharing.

sharing to one of three main categories (figure 1). First are the
technological challenges related to how data from individual
researchers are discovered, accessed, and used—particularly
when the data are heterogeneous and not standardized (e.g.,
Reichman et al. 2011). Second is the lack of rewards and
incentives for individuals to share data—particularly for
early-career scientists—and the risk of their future research
being “scooped” (Reichman et al. 2011, Wolkovich et al. 2012,
Goring et al. 2014). Third, there appears to be no strong
ethical impetus for sharing data within the current culture,
behaviors, and practices of scientists. The first two reasons
are fairly easily fixed; solutions have been proposed or are
already in place and include online data repositories, the
creation of metadata standards, data publications, journals
devoted to publishing and describing data, and new measures
of impact and professional credit (Parr and Cummings 2005,
Goring et al. 2014; www.dataone.org, www.altmetrics.org).
However, the third reason represents a larger hurdle, and it
has not yet been adequately addressed.

We argue that data sharing is a prima facie ethical obli-
gation for all environmental scientists; in other words, the
obligation holds, all else being equal, as long as there are
no overriding considerations or responsibilities. However,
there may be higher risks associated with sharing data for
specific populations of scientists, such as those that are in
their early career, those in countries in which science is
funded at very low levels, or those from the Global South or
tribal communities (Sankoh and Ijsselmuiden 2011, Harding
et al. 2012, Mathae and Uhlir 2012). Therefore, more discus-
sion and research should be performed to explore whether
special considerations are needed in order to protect these
scientists. Nevertheless, environmental scientists should be
reassured by stories of other disciplines’ successful experi-
ences moving to open data (Mathae and Uhlir 2012, Kenall
et al. 2014).
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Before it will become common practice for individual
environmental scientists to share their data, there must be a
fundamental shift in the established spoken and unspoken
ethical norms. These norms must align with the commu-
nity’s growing emphasis on inclusion in all facets of research,
including research teams, networks, professional societies,
institutions, and scientists’ interactions with the public and
environmental policy.

Within the inner circle: Research teams, networks,
and professional societies

Environmental science is moving away from hierarchi-
cally structured research teams dominated by single or a
few investigators within a single discipline. Instead, many
environmental science teams are large, interdisciplinary, and
often diverse across a variety of characteristics (e.g., career
stage, discipline, demographic characteristics, personality,
viewpoints; Uriarte et al. 2007, Cheruvelil et al. 2014). In
fact, such diversity has been shown to increase scientific out-
comes in terms of both quality and quantity (McLeod et al.
1996, Guimera et al. 2005, Campbell et al. 2013). Such teams
often employ a distributed leadership style that promotes
members’ making collective decisions and working together
to achieve mutual goals and outcomes. Equity among team
members—particularly related to data and other research
product access—is necessary for this type of team to operate
efficiently and effectively. Recent publications about coau-
thorship and data sharing (e.g., Weltzin et al. 2006, Duke and
Porter 2013) demonstrate how collaborative research and
data sharing within these diverse teams have become com-
mon practice. However, it is less often standard practice for
teams to have policies or practices for sharing their data with
outside researchers or teams.

The increasing number of environmental research teams
that are also part of larger national and international net-
works is beginning to shift the norm of sharing data not
only from within individual teams but also to sharing across
teams within a network and sometimes beyond. Building on
long-time networks such as the US Long Term Ecological
Research Network, scientists are participating in a wider
range of network types that include grassroots efforts (e.g.,
eBird, the Global Lake Ecological Observatory Network,
the Nutrient Network, the Phenocam Network), top-down
efforts of governments and funding agencies (e.g., Ameriflux,
the National Ecological Observatory Network), and efforts
coming from both directions (e.g., the European Long-
Term Ecosystem Research Network, the NSF’s Research
Coordination Networks). However, the level of commit-
ment to data sharing varies among environmental networks.
Policies and practices regarding data sharing are often left to
the individual teams within the networks to decide, and many
networks do not yet appear to share their data beyond the net-
work. Nevertheless, these environmental research networks
can and are facilitating the inclusion of scientists from smaller
or historically less influential institutions, as well as those
from the Global South, which supports a more diverse science
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Figure 2. Two models that describe environmental science-policy interactions
among scientists, policymakers, stakeholders, and the public and their
relationships to data, knowledge, and decisions. (a) The deficit-linear model
has been more common historically, whereas (b) the roundtable model is

becoming more common today.

community. Therefore, although the trend toward egalitarian
teams and distributed networks appears to be creating a more
inclusionary discipline, the potential of this shift for provid-
ing publicly available, open-access data beyond the teams and
networks has not yet been fully realized.

The growing value placed on issues of inclusion in the
environmental science community has also begun to reshape
professional societies and institutions. Many professional
societies have formed caucuses or programs focused on
women and underrepresented groups, such as the Ecological
Society of America’s Strategies for Ecology Education,
Diversity, and Sustainability Program, the “Women in
wetlands” section of the Society of Wetland Scientists,
and the “Ethnic and gender diversity” working group of
The Wildlife Society. Likewise, many US universities have
received grants from the NSF’s Increasing the Participation
and Advancement of Women in Academic Science and
Engineering Careers program in an effort to increase the
representation of women in the science, technology, engi-
neering, and mathematics fields by transforming institu-
tions. We contend that the same concerns that motivated
these professional society and institutional changes must
also propel individual scientists, teams, and networks to
align their data-sharing norms, both within the academy and
beyond, with these inclusionary values.

Expanding the inner circle: Public access and citizen
science

By definition, data sharing increases access to informa-
tion, not only for researchers but also for the public. There
are growing grassroots movements, led by scientists and
the public alike, toward greater public participation in
environmental science and policy. Concurrently, there are
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growing expectations from funding agen-
cies such as the NSF and the European
Commission’s Directorate-General for
Research for scientists to share their data
from publicly funded research projects.
Citizen scientists and local experts, as
well as the data that they collect and cre-
ate, are increasingly being included in
environmental research (Silvertown 2009,
Miller-Rushing et al. 2012). Understood
in this context, it is clear that data sharing
is not solely connected to practical con-
cerns such as technology and professional
incentives. Instead, the issue of data shar-
ing holds the potential for environmental
scientists to align their practice with the
discipline’s growing interest in issues of
social consciousness, the democratiza-
tion of science, inclusion, and scientific
literacy. This is particularly true in the
realm of environmental policymaking,
which, we argue, demands an inclusion-
ary approach and, therefore, data sharing.
This combination of public sponsorship of research, partici-
pation in research, and connection with policy creates a set
of circumstances that push environmental scientists—and
particularly those who seek to broaden participation in sci-
ence—toward data sharing as an ethical obligation.

The democratization of environmental science at the
interface with policy

Over the past 25 years, the dominant paradigms for environ-
mental science-policy interactions have moved decisively
toward more inclusive approaches, and it is easy to see how
these changes have altered the ethical landscape surround-
ing data sharing (figure 2). In the past, two related models
described science-policy interactions (Wynne 1992, Pielke
2007, Calow 2014). According to the deficit model, most
social disputes about science were caused by a lack of sci-
entific understanding on the part of the public. Therefore,
the best approach for resolving disputes was for the scien-
tific community to educate policymakers and the public
about the relevant science. According to the linear model,
scientific information fed into technological development
and policy decisions in a relatively straightforward way, in
a single direction. Taken together, under the deficit-linear
model, the scientific community worked in a fairly isolated
manner to generate knowledge from data, which was passed
to the policymakers, who applied the knowledge to make
decisions, which were passed on to the stakeholders and the
public (figure 2a).

In response to criticisms related to inclusion, public
acceptance, and scientific quality, alternatives to this model
have been proposed in a variety of forms, which we refer to
collectively as the roundtable model (figure 2b; Dickinson
et al. 2012, Newman et al. 2012, Shirk et al. 2012). This
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model is based on public participation, broad-based delib-
eration, and scientists sitting around a metaphorical and
sometimes, an actual, table with multiple stakeholders
(NRC 1996, Couvet et al. 2008). For this inclusive model
of science-policy interactions to work, however, scientists
need to make their data publicly available so that even stake-
holders not at the table can access the information. Under
the deficit-linear model, it might have been appropriate for
scientists to keep their data to themselves, to decide how
to interpret the results, and to pass the conclusions on to
managers and policymakers; this strategy is not appropriate
under the roundtable model.

There are compelling arguments in support of the
roundtable model for environmental science-policy inter-
actions, many of them strongly tied to inclusion. First,
the public has demanded that they be more involved in
interpreting research for policy purposes, particularly in
high-stakes situations and when the scientific information
is complex and uncertain (Jasanoff 2005, Shrader-Frechette
2007, Ottinger and Cohen 2011). Second, stakeholders and
the public are much more likely to accept scientific findings
and policy decisions when they know that the results have
been vetted through a transparent, open process (Dietz and
Stern 2008, Rockmann et al 2012). Third, science-policy
analysts argue that research can be made more robust
and policy more relevant by developing collaborations
between scientists and people without formal scientific
training (Irwin 1995, Kleinman 2000, Walley 2004). For
example, citizen science and community-based monitor-
ing efforts are on the rise around the world in response to
environmental concerns (Whitelaw et al. 2003, Silvertown
2009, Conrad and Hilchey 2011), and there are examples
of direct applications of those efforts for conservation and
policy (Crabbe 2012). In summary, to facilitate this new
model of inclusive science-policy interactions, researchers
need to provide their data to those who sit around the table
with them, as well as to those who do not. To do otherwise
would cripple the ability of stakeholders to participate as
serious decision partners at the environmental science—
policy interface.

The ethical case for data sharing

The increasingly well established ethical commitment of
the environmental sciences to promote inclusion—through
diverse, interdisciplinary teams and networks, through
public access and citizen science, and through public par-
ticipation in environmental policymaking—requires an
accompanying change in the norms related to data sharing.
In this article, we have called for a shift in the conversation
concerning data sharing from a focus on technological
and institutional challenges to the ethical values underly-
ing the practice of data sharing. If environmental science
is to be truly inclusive, including diverse groups of people
at the tables of research, decisionmaking, policy, and pub-
lic debate, it is not only necessary to share, it is ethically
obligatory.

72 BioScience « January 2015/ Vol. 65 No. 1

Acknowledgments

Thanks to Michel Jones for discussions regarding inclu-
sion in science-policy interactions, and to three anony-
mous reviewers for helpful suggestions on an early draft.
KSC thanks the School of Geography, Archeology, and
Paleoecology at Queens University Belfast and especially
Paula Reimer for hosting her as a visiting research fellow
during her sabbatical year when the manuscript was writ-
ten. PAS and KSC thank the NSF MacroSystems Biology
Program for support through grant no. EF-1065786. All of
the authors thank Elizabeth Simmons and the Michigan
State University Lyman Briggs College and the Office of the
Associate Provost for University Outreach and Engagement
for contributing funds to make this article open access.

References cited

Calow P. 2014. Environmental risk assessors as honest brokers or stealth
advocates. Risk Analysis. (23 September 2014; http://onlinelibrary.wiley.
com/doi/10.1111/risa.12225/abstract) doi:10.1111/risa.12225

Campbell LG, Mehtani S, Dozier ME, Rinehart J. 2013. Gender-
heterogeneous working groups produce higher quality science. PLOS
ONE 8 (art. €79147).

Cheruvelil KS, Soranno PA, Weathers KC, Hanson PC, Goring SJ, Filstrup
CT, Read EK. 2014. Creating and maintaining high-performing collab-
orative research teams: The importance of diversity and interpersonal
skills. Frontiers in Ecology and the Environment 12: 31-38.

Conrad CC, Hilchey KG. 2011. A review of citizen science and com-
munity-based environmental monitoring: Issues and opportunities.
Environmental Monitoring and Assessment 176: 273-291.

Couvet D, Jiguet F, Julliard R, Levrel H, Teyssedre A. 2008. Enhancing citizen
contributions to biodiversity science and public policy. Interdisciplinary
Science Reviews 33: 95-103.

Crabbe MJC. 2012. From citizen science to policy development on
the coral reefs of Jamaica. International Journal of Zoology 2012
(art. 102350).

Dickinson JL, Shirk J, Bonter D, Bonney R, Crain RL, Martin J, Phillips T,
Purcell K. 2012. The current state of citizen science as a tool for eco-
logical research and public engagement. Frontiers in Ecology and the
Environment 10: 291-297.

Dietz T, Stern PC. 2008. Public Participation in Environmental Assessment
and Decision Making. National Academy Press.

Duke CS, Porter JH. 2013. The ethics of data sharing and reuse in biology.
BioScience 63: 483-489.

Goring SJ, Weathers KC, Dodds WK, Soranno PA, Sweet LC, Cheruvelil KS,
Kominoski JS, Ruegg J, Thorn AM. 2014. Improving the culture of inter-
disciplinary collaboration in ecology by expanding measures of success.
Frontiers in Ecology and the Environment 12: 39-47.

Guimera R, Uzzi B, Spiro J, Nunes Amaral LA. 2005. Team assembly mecha-
nisms determine collaboration network structure and team perfor-
mance. Science 308: 697-702.

Hampton SE, Strasser CA, Tewksbury JJ, Gram WK, Budden AE, Batcheller
AL, Duke CS, Porter JH. 2013. Big data and the future of ecology.
Frontiers in Ecology and the Environment 11: 165-162.

Harding A, Harper B, Stone D, O’'Neill C, Berger P, Harris S, Donatuto J.
2012. Conducting research with tribal communities: Sovereignty, eth-
ics, and data-sharing issues. Environmental Health Perspectives 120:
6-10.

Hayes J. 2012. The data-sharing policy of the World Meteorological
Organization: The case for international sharing of scientific data.
Pages 29-31 in Mathae KB, Uhlir PE, eds. Committee on the Case
of International Sharing of Scientific Data: A Focus on Developing
Countries. National Academies Press.

Irwin A. 1995. Citizen Science: A Study of People, Expertise, and Sustainable
Development. Routledge.

http://bioscience.oxfordjournals.org

¥T0Z ‘62 Jequessq uo A1sieAlun amwels uebiydi e /610°'s eulno(pio jxo-a0us 10so1ig//:dny Wwol) pepeojumod


http://bioscience.oxfordjournals.org/

Ivezic Z. 2012. Data sharing in astronomy. Pages 41-45 in Mathae KB, Uhlir
PE, eds. Committee on the Case of International Sharing of Scientific
Data: A Focus on Developing Countries. National Academies Press.

Jasanoff S. 2005. Designs on Nature: Science and Democracy in Europe and
the United States. Princeton University Press.

Kenall A, Harold S, Foote C. 2014. An open future for ecological and evolu-
tionary data? BMC Ecology 14 (art. 10).

Kleinman D. 2000. Science, Technology, and Democracy. State University
of New York Press.

Newman G, Wiggins A, Crall A, Graham E, Newman S, Crowston K. 2012.
The future of citizen science: Emerging technologies and shifting para-
digms. Frontiers in Ecology and Evolution 10: 298-304.

[NRC] National Research Council. 1996. Understanding Risk: Informing
Decisions in a Democratic Society. National Academy Press.

Mathae KB, Uhlir PE, eds. 2012. Committee on the Case of International
Sharing of Scientific Data: A Focus on Developing Countries. National
Academies Press.

McLeod PL, Lobel SA, Cox TH Jr. 1996. Ethnic diversity and creativity in
small groups. Small Group Research 27: 248-264.

Miller-Rushing A, Primack R, Bonney R. 2012. The history of public partici-
pation in ecological research. Frontiers in Ecology and the Environment
10: 285-290.

Ottinger G, Cohen BR, eds. 2011. Technoscience and Environmental Justice:
Expert Cultures in a Grassroots Movement. MIT Press.

Parr CS, Cummings MP. 2005. Data sharing in ecology and evolution.
Trends in Ecology and Evolution 20: 362-363.

Pielke RA Jr. 2007. The Honest Broker: Making Sense of Science in Policy
and Politics. Cambridge University Press.

Reichman O], et al. 2011. Challenges and opportunities of open data in
ecology. Science 331: 703-705.

Réckmann C, et al. 2012. The added value of participatory modelling
in fisheries management—what has been learnt? Marine Policy 36:
1072-1085.

Sankoh O, et al. 2011. Sharing research data to improve public health: A
perspective from the global south. Lancet 378: 401-402.

http://bioscience.oxfordjournals.org

s Roundtable

Shirk J, et al. 2012. Public participation in scientific research: A framework
for deliberate design. Ecology and Society 17 (art. 29).

Shrader-Frechette K. 2007. Taking Action, Saving Lives: Our Duties to
Protect Environmental and Public Health. Oxford University Press.

Silvertown J. 2009. A new dawn for citizen science. Trends in Ecology and
Evolution 24: 467-471.

Uriarte M, Ewing EW, Eviner VT, Weathers KC. 2007. Constructing a
broader and more inclusive value system in science. BioScience 57:
71-78.

Walley CJ. 2004. Rough Waters: Nature and Development in an East African
Marine Park. Princeton University Press.

Weltzin JE, Belote RT, Williams LT, Keller JK, Engel EC. 2006. Authorship
in ecology: Attribution, accountability, and responsibility. Frontiers in
Ecology and the Environment 4: 435-441.

Whitelaw G, Vaughan H, Craig B, Atkinson D. 2003. Establishing the
Canadian community monitoring network. Environmental Monitoring
and Assessment 88: 409-418.

Wolkovich EM, Regetz J, O’Connor MI. 2012. Advances in global change
research require open science by individual researchers. Global Change
Biology 18: 2102-2110.

Wynne B. 1992. Misunderstood misunderstanding: Social identities
and public uptake of science. Public Understanding of Science 1:
281-304.

Zimmerman AS. 2008. New knowledge from old data: The role of standards
in the sharing and reuse of ecological data. Science Technology and
Human Values 33: 631-652.

Patricia A. Soranno (soranno@msu.edu) is a professor, and Kendra S.
Cheruvelil and Kevin C. Elliott are associate professors in the Department
of Fisheries and Wildlife, KSC and KCE are also associate professors, and
Georgina M. Montgomery is an assistant professor, in the Lyman Briggs
College, KCE is also an associate professor in the Department of Philosophy,
and GMM is also an assistant professor in the Department of History at
Michigan State University, in East Lansing.

January 2015/ Vol. 65 No. 1 « BioScience 73

¥T0Z ‘62 Jequessq uo A1sieAlun amwels uebiydi e /610°'s eulno(pio jxo-a0us 10so1ig//:dny Wwol) pepeojumod


http://bioscience.oxfordjournals.org/

