:' frontiers

in Conservation Science

ORIGINAL RESEARCH
published: 22 July 2021
doi: 10.3389/fcosc.2021.693129

OPEN ACCESS

Edited by:
Silvio Marchini,
University of Sdo Paulo, Brazil

Reviewed by:

Marc J. Stern,

Virginia Tech, United States

L. Jen Shaffer,

University of Maryland, United States

*Correspondence:
Elizabeth A. Nyboer
b.a.nyboer@gmail.com

Specialty section:

This article was submitted to
Human-Wildlife Dynamics,

a section of the journal

Frontiers in Conservation Science

Received: 09 April 2021
Accepted: 31 May 2021
Published: 22 July 2021

Citation:

Nyboer EA, Nguyen VM, Young N,
Rytwinski T, Taylor JJ, Lane JF,
Bennett JR, Harron N, Aitken SM,
Auld G, Browne D, Jacob Al, Prior K,
Smith PA, Smokorowski KE,
Alexander S and Cooke SJ (2021)
Supporting Actionable Science for
Environmental Policy: Advice for
Funding Agencies From Decision
Makers.

Front. Conserv. Sci. 2:693129.
doi: 10.3389/fcosc.2021.693129

Check for
updates

Supporting Actionable Science for
Environmental Policy: Advice for
Funding Agencies From Decision
Makers

Elizabeth A. Nyboer ™, Vivian M. Nguyen', Nathan Young?, Trina Rytwinski’,

Jessica J. Taylor', John Francis Lane’, Joseph R. Bennett', Nathan Harron’,

Susan M. Aitken?®, Graeme Auld*, David Browne?®, Aerin I. Jacob®, Kent Prior’,

Paul Allen Smith8, Karen E. Smokorowski®, Steven Alexander and Steven J. Cooke'

" Department of Biology, Canadian Centre for Evidence-Based Conservation, Institute of Environmental and Interdisciplinary
Science, Carleton University, Ottawa, ON, Canada, ? School of Sociological and Anthropological Studies, University of
Ottawa, Ottawa, ON, Canada, ° Institute of Environmental and Interdisciplinary Science, Carleton University, Ottawa, ON,
Canada, * School of Public Policy and Administration, Carleton University, Ottawa, ON, Canada, ® Canadian Wildlife
Federation, Ottawa, ON, Canada, ° Yellowstone to Yukon Conservation Initiative, Canmore, AB, Canada, ” Parks Canada,
Gatineau, QC, Canada,  Wildlife Research Division, Environment and Climate Change Canada, National Wildlife Research
Centre, Ottawa, ON, Canada, ° Great Lakes Laboratory for Fisheries and Aquatic Sciences, and Oceans Canada, Sault Ste.
Marie, ON, Canada, "° Department of Fisheries and Oceans, Government of Canada, Ottawa, ON, Canada

Successful incorporation of scientific knowledge into environmental policy and decisions
is a significant challenge. Although studies on how to bridge the knowledge-action gap
have proliferated over the last decade, few have investigated the roles, responsibilities,
and opportunities for funding bodies to meet this challenge. In this study we present a
set of criteria gleaned from interviews with experts across Canada that can be used by
funding bodies to evaluate the potential for proposed research to produce actionable
knowledge for environmental policy and practice. We also provide recommendations
for how funding bodies can design funding calls and foster the skills required to bridge
the knowledge-action gap. We interviewed 84 individuals with extensive experience as
knowledge users at the science-policy interface who work for environmentally-focused
federal and provincial/territorial government bodies and non-governmental organizations.
Respondents were asked to describe elements of research proposals that indicate that
the resulting research is likely to be useful in a policy context, and what advice they would
give to funding bodies to increase the potential impact of sponsored research. Twenty-five
individuals also completed a closed-ended survey that followed up on these questions.
Research proposals that demonstrated (1) a team with diverse expertise and experience
in co-production, (2) a flexible research plan that aligns timelines and spatial scale with
policy needs, (3) a clear and demonstrable link to a policy issue, and (4) a detailed and
diverse knowledge exchange plan for reaching relevant stakeholders were seen as more
promising for producing actionable knowledge. Suggested changes to funding models
to enhance utility of funded research included (1) using diverse expertise to adjudicate
awards, (2) supporting co-production and interdisciplinary research through longer grant
durations and integrated reward structures, and (3) following-up on and rewarding
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FIGURE 2 | Schematic diagram outlining recommendations for funders looking to increase the impact of the research they sponsor. Recommendations in blue circles
include elements of proposals that funders can look for to determine whether the research will result in actionable knowledge. Recommendations in red circles
represent internal changes to funding structures that could allow for institutional change from within funding agencies. Red lines indicate connections where
operational changes to funding agencies (Theme 2) can improve the likelihood that proposals will contain elements outlined in Theme 1.

soliciting expert opinion during the proposal review process
and methods to ensure role clarity within diverse selection
committees is necessary to determine how such committees
should be assembled and how they should operate (Ly et al., 2018;
Arnott et al., 2020a).

2B. Supporting Co-production and

Interdisciplinary Research

A common point raised by participants is that funders should
rethink existing methods used to evaluate, prioritize, and
allocate funding to projects. Many suggested that academic
funders should solicit, incentivize, and reward co-production
and interdisciplinary work in applied conservation (Figure 2,
Table 2). Some suggested that additional funding could be
allocated to projects with diverse teams given the extra time

required for co-produced projects, either through distinct
funding calls or through additional funding funneled through
existing streams. As mentioned by a scientist in the ENGO sector:

I think that funders need to think carefully about the importance
of partnerships with civil society because that will help inform
how the research is done. For example, look at the dearth of
Indigenous participation in research right now. The absence of
Indigenous voices needs to be addressed through explicit funding for
partnerships among researchers, departments, policymakers, and
resource users [male, ENGO (ON)].

Given that there is increasing evidence that co-produced
knowledge can be highly effective at influencing policy (Nel
et al., 2016; Posner et al., 2016; Mach et al., 2020), it is intuitive
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that funding bodies could and should develop mechanisms
that support this work (Lemos et al, 2018). Research has
shown that funders who mandate and provide support for
interactions between researchers and knowledge users are more
successful in ensuring that knowledge exchange occurs and
that the funded research goes on to inform policy decisions
(Riley et al., 2011; Matso and Becker, 2013, 2014; DeLorme et al.,
2016; Moser, 2016).

Some funders support researchers in building diverse
networks at the outset of a new research initiative, often resulting
in synergy among collaborators (Lyall et al., 2013), which can lead
to successful integration of the research findings into policy and
practice (Matso and Becker, 2013, 2014; Arnott et al., 2020b). This
can be accomplished through providing seed funding for starting
interdisciplinary projects, and by funding or offering workshops
and/or courses to introduce, grow, and solidify partnerships
(Lyall et al., 2013). In addition, funders must recognize that co-
producing knowledge within diverse teams usually requires more
time and funding than a typical project (Lemos et al., 2018).
Providing allowances for the extra cost and time associated with
co-production is therefore essential for “true” co-production to
occur (Beier et al., 2017; Oliver et al., 2019; Norstrom et al.,
2020). Finally, funding agencies have a role to play in ensuring
that such relationships are maintained (Sibbald et al., 2014).
Participants suggested that funding agencies should incorporate
check-ins and incentives throughout the research process to
ensure that collaborations are ongoing. Lack of explicit guidance
can lead to regulations being misinterpreted resulting in the
failure to meet the intended goals of the project (Reale and Zinilli,
2017).

The idea that funders should play a supporting role
throughout the research process has been adopted by some
medical funding bodies (Holmes et al, 2012; Smits and
Denis, 2014) and is growing in environmental fields (Matso
and Becker, 2014; DeLorme et al., 2016). In Canada, several
programs require academic researchers to collaborate with
external partners in business, policy, or industry [e.g., Mitacs
Accelerate Fellowship, Canada’s Social Sciences and Humanities
Research Council (SSHRC) Partnership, NSERC Alliance,
SSHRC New Frontiers, Liber Ero Fellowship]. Anecdotal
evidence suggests these programs have been effective in
forming long-lasting collaborations (Mitacs, 2015). However,
formal research is necessary to determine whether such
patterns are systematic, and many funding bodies do not
measure or track policy relevance, only have trivial reporting
requirements, and use traditional metrics such as citation rates
as opposed to policy impact (Coutinho and Young, 2016).
The incremental changes modeled by the NERRS funding
system provides an example of how funding bodies can
gradually implement change while checking to ensure the
adjustments are having the desired outcomes (Trueblood et al.,
2019).

2C. Following-Up on and Rewarding Knowledge Exchange

Several respondents discussed that research findings must
be shared through appropriate channels. Having a plan for
knowledge exchange is key (Figure 2, section Plan for knowledge

exchange with diverse audiences); however, it is equally
important to ensure that researchers follow up on knowledge
exchange plans. Several respondents suggested that this can be
done by incentivising knowledge sharing by providing funds for
this process (e.g., to run workshops, create communication tools,
etc.) or by creating and (better) enforcing data sharing policies
(Figure 2). Several studies have shown that funding models with
financial support for communication and knowledge exchange
have a higher probability of knowledge being used in policy
(Shanley and Lopez, 2009; Riley et al., 2011; Matso and Becker,
2014). Such findings suggest that funds should be set aside to
support engagement activities (Lavis et al., 2003; Lyall et al,,
2013; Cvitanovic et al., 2016). In addition, even though a growing
number of funding agencies are encouraging open access policies
(Roche et al., 2014), better enforcement can improve their
effectiveness (Sholler et al., 2019).

Rewarding researchers for information sharing through
increased funding or peer recognition is likely to encourage
more frequent and higher quality efforts (Provencal, 2011).
Scientists could be recognized for more than just peer-
reviewed publications; production of alternative forms of
knowledge exchange and co-production could factor into their
evaluation (section Plan for knowledge exchange with diverse
audiences). Impact evaluation can determine whether attempts
at knowledge exchange reached the correct audiences in a
timely manner (Baylis et al., 2016), and whether principles
of co-production have been followed (Norstrom et al., 2020).
Funding agencies should develop guidelines to help evaluators
recognize and value knowledge exchange. If funders recognized
and valued these efforts equally with peer-reviewed papers,
then academic institutions would not need to question the
relevance and importance of such contributions (Lavis et al.,
2003).

EMERGING CHALLENGES AND
RECOMMENDATIONS

The results of this study provide recommendations from
Canadian science-policy experts on important considerations
for funding bodies looking to support policy-relevant research.
These recommendations are designed to be actionable and some
of the suggestions are already practiced by innovative Canadian
and international funding bodies. However, new challenges to
implementing these recommendations have arisen from this
work. We discuss these challenges and suggest approaches to
overcoming them.

An important consideration is how to (re)structure the
proposal evaluation process to account for the potential utility of
the research to policy. Given the complex interdisciplinary, cross-
sectoral, and context-specific nature of policy-oriented research,
an adaptive approach to proposal evaluation is required. Needs
and priorities at the science-policy interface shift depending
on changing political climates (Rose et al., 2017) and evolving
stakeholder priorities (Scolobig and Lilliestam, 2016). Models
for adaptive evaluation of grant proposals or adaptive design
of funding calls have yet to be developed; however, analogous
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systems have emerged from the human system dynamics
literature, which suggests that evaluation criteria (and, by
extension, priorities in proposal calls) should be reassessed for
each new round of funding (Eoyang and Oakden, 2016). Steps
to adaptive evaluation modified from this literature include: (1)
designing initial criteria; (2) collecting and analyzing data on
the success of projects; (3) assessing social, scientific, or political
changes; (4) adapting proposal calls and evaluation criteria; and
(5) reporting the outcomes (Eoyang and Oakden, 2016). These
data could be used to inform initiatives or training offered by
funding agencies to enhance research outcomes.

Related to restructuring the evaluation process is the
suggestion to incorporate a diversity of perspectives on award
adjudication committees. Such an approach requires funding
bodies to use a co-production-like model when designing
funding calls and deciding on selection criteria (Smits and
Denis, 2014). The question thus arises as to how adjudication
committees can incorporate a diversity of views without
sacrificing the priorities of the stakeholders involved. Based
on recommendations from literature on approaches to team
management, we recommend having clearly defined roles and
responsibilities of various committee members so that everyone
is assigned the section of the proposal most relevant to
them (Henderson et al., 2016; Ly et al, 2018). Role clarity
can streamline processes of complex teams (Ly et al., 2018).
Training for committee members to understand different
working practices and different priorities among sectors or
disciplines and engaging in reflexive and considerate discourse to
mutually decide on project goals early in the award solicitation
process can also help to overcome barriers encountered by
diverse adjudication committees (vom Brocke and Lippe,
2015).

A third challenge emerged from the suggestion that
research teams must include individuals with experience in
co-production and a high level of expertise in each of the
relevant spheres. This presents the conundrum of how to
facilitate the entry of motivated but inexperienced academic
researchers into collaborative work with practitioners (Kelly
et al.,, 2019) and raises the question of how funding agencies
can best support the process of building interdisciplinary
networks. Based on participants’ responses and literature
review, we suggest that funders could play a more active
role in developing collaborations by linking various actors
and by facilitating training and mentorship opportunities for
ECRs and MCRs (Sibbald et al.,, 2014; Haider et al., 2018).
Funders and their program managers are often uniquely
aware of individuals who could and should be linked (Arnott
et al, 2020a) and can thus facilitate the development of
new partnerships by connecting appropriate actors and
fostering interactions among researchers or organizations
with similar interests (Sibbald et al, 2014). Feedback
from mentors and mentees could be required to evaluate
whether mentorship promises are being realized (Hund et al,
2018).

In conclusion, participants in this study indicated that funding
agencies’ responsibilities should go beyond simply selecting the
best proposals, and then hoping the work proceeds as planned.

There are many diverse factors that influence whether research
has a policy impact, and there are often political realities that
will prevail despite the scientific evidence that is supplied.
However, this work has advanced our understanding of the
roles and responsibilities of funding agencies, which is a crucial
area where tangible improvements can be made. Funders have
the potential to have impact at all stages of research from
solicitation to proposal requirements and funding selection, to
follow up and evaluation. Although our recommendations do
not guarantee success in identifying proposals that will yield
actionable knowledge in all contexts, following these guidelines
could increase the utility of funded research if that is the goal of
the funding agency.
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