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Grant-Making Criteria for Developing
Useful and Usable Marine Science:
A Philanthropic Perspective

Jason P. Landrum*t, Charlotte G. Hudson', Sarah L. Close, Emily Knight,
Rachel-Marie Paquin, Victoria Bell and Kayla Ripple

Lenfest Ocean Program, The Pew Charitable Trusts, Washington, DC, United States

Decades of scholarship and practice highlight the need for scientific research that
informs individuals on the front lines of decision-making. Funding organizations can play
an important role in supporting useful and usable research by discussing the criteria and
processes they use to guide the development and review of funded projects. However,
practical examples of how funders can engage with grantees on the design of research
efforts are not widely available. In this article, we respond to calls for more information in
this area by presenting one example of evaluation criteria and guidance questions used
by a philanthropic grant-making program that is focused on user-driven research. We
describe this process through the lens of a funded research project that was designed
to inform improvements in coastal habitat restoration. We hope that a closer look at an
example of how to evaluate project ideas for their potential to provide critical information
to decision-makers can be useful for other funders and researchers trying to produce
useful and usable science.

Keywords: science funding, science policy, marine science, research utilization, science-practice interaction,
coastal management, boundary organizations, boundary spanning

INTRODUCTION

Research funders play a crucial role in supporting scientific evidence that can inform decision-
making (Lyall et al., 2013; Trueblood et al.,, 2019; Arnott et al., 2020a; Cvitanovic et al., 2021;
Gruby et al,, 2021). In the last few decades, multiple groups from regulatory and scientific circles
(Funtowicz and Ravetz, 1993; Lubchenco, 1998; Gibbons, 1999; Hart and Yohannes, 2019) to
practitioners in conservation-related fields (Palmer, 2009; Akerlof et al., 2021; Society for Ecological
Restoration') have emphasized the critical need to fund useful and “usable” science, defined as
“science that meets the changing needs of decision-makers” (SPARC Usable Science Handbook?).
Public and private funding institutions that focus on collaborative research can be particularly
effective in both providing research dollars and sharing their expertise about how to design
projects that have a high likelihood of use in the decision-making process (Bednarek et al., 2015,
2018; Cvitanovic et al., 2021). However, few institutions share the approaches and criteria they
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use to identify, develop, and support useful and usable research
projects (Arnott et al., 2020b). In response to the call for funders
to share their approaches, in this article, we outline a grant-
making tool used by a marine science philanthropy program
to guide the development and evaluation of research projects
intended to inform decision-makers, managers and practitioners.

Guidance on how to develop research that is useful and
usable is not new (Clark and Majone, 1985; Jasanoff et al., 1998;
Sarewitz and Pielke, 1999; Beier et al., 2017), and funders can
encourage this engagement through their grant-making (Matso
and Becker, 2015; Arnott et al., 2020a,b). For example, in a review
of past projects supported by the United States National Estuarine
Research Reserve System (NERRS), the participating researchers
found that “escalating funding requirements for collaboration
with users changes research practice and strengthens connections
between research outcomes and knowledge use” (Matso and
Becker, 2015; Arnott et al., 2020b). However, supporting usable
science requires a non-traditional approach to grant-making that
allows for flexibility and iterative engagement between program
officers, grant applicants, and information users such as managers
and practitioners (Cvitanovic et al., 2021).

Because they often sit at the intersection of science,
management, and policy, funders of usable science are well
positioned to help scientists consider how their research projects
are designed and implemented. Informally, program officers can
help cultivate audiences for a project and connect the scientists
with new contacts. They may also serve as conveners of one-
on-one dialogues, structured meetings, or workshops. These
types of actions enable scientists to better understand how their
research can inform decisions that address pressing societal issues
and set the stage for continued relationships. Formally, funding
organizations can use grant-making tools such as solicitations,
application questions, grant criteria, evaluation metrics, or review
panel compositions to encourage collaborative proposals from
researchers and practitioners (Matso and Becker, 2015; Arnott
et al., 2020a) or design competitive grant opportunities (Matso
and Becker, 2014; Meadow et al., 2015; Bremer and Meisch, 2017;
Arnott et al, 2020b). Furthermore, they may also use 1-year
“planning exercises” to encourage engagement and the co-design
of research projects (RESTORE FFO, 2021°; NOAA Regional
Integrated Sciences and Assessments Program*; National Science
Foundation Convergence Accelerator®).

However, practical examples of the types of approaches
used by philanthropic organizations are not widely reported,
particularly in the fields of environmental and sustainability
science (Arnott et al, 2020b). One reason is that engaging
in interactive, collaborative dialogues to frame the scope and
structure of scientific research is not intuitive or straightforward,
and the role of funders in this dialogue is often absent or
unacknowledged (Dilling and Lemos, 2011; Goodrich et al,
2020). While Arnott et al. (2020a) highlights that the solicitation
process and grant criteria could be used as an initial incentive

*https://restoreactscienceprogram.noaa.gov/funding-opportunities/ffo-2021

“https://cpo.noaa.gov/Meet-the- Divisions/Climate-and-Societal - Interactions/
RISA/About-RISA
>https://www.nsf.gov/od/oia/convergence-accelerator/

to urge grantees to propose useful and usable research, there is
little guidance given to research funders about tools they can use
(Cvitanovic et al., 2021).

Below, we present grant criteria and guidance questions from
the Lenfest Ocean Program (LOP), a grant-making project of The
Pew Charitable Trusts, as a demonstration of how these tools can
be used to collaborate with potential grantees to design useful
and usable research projects. A recent review of the Program’s
activities outlines additional actions that research funders should
consider to enhance the impact of marine science on policy and
practice (Cvitanovic et al., 2021).

GRANT CRITERIA FOR FUNDING
USABLE SCIENCE

The program developed grant criteria (Table 1) to evaluate
whether projects seeking support are (1) addressing decision-
makers’ priorities in the relevant management arena and/or
jurisdiction; (2) asking the appropriate research questions to
address the key information gaps that inform an issue or
challenge of societal importance; and (3) incorporating the
necessary activities and feedback loops with decision-makers
and stakeholders to maximize the potential to produce useful
and usable science. These criteria frame the internal review of
the proposal, help to determine whether a project is a good
fit for funding, and identify proposals’ weaknesses and areas
where project usability could be strengthened. Furthermore, the
guidance highlights key elements for grantees to consider in
research design, promotes consistency in proposal evaluation,
and serves as a guide for providing feedback and structuring
discussions between program officers and potential grantees as
the project is being developed. By posting the criteria publicly
online and sharing them openly with potential grantees and
partners, we ensure that grantees have a clear understanding of
the questions that are used to evaluate proposals.

As outlined in Table 1, program officers ask grantees to
consider general questions in six categories: (1) topical relevance;
(2) usable science; (3) project team qualifications, (4) research
approach and methods; (5) project engagement; and (6) budget.
This helps grantees to consider their projects through a
management or policy lens. Within each category, the guidance
questions underscore how the researcher’s proposal considers
the information needs of practitioners and stakeholders. While
we use Table 1 to guide our grant-making through iterative
conversations with potential grantees, these questions could also
be incorporated into open requests for proposals, Federal funding
opportunities, or other types of grant-making processes.

Below we present how program officers used each of the
grant criteria to guide the development of an environmental
research project on coastal habitat restoration. These self-
reported observations illustrate how we apply our guidance
questions to potential grantees and audiences operating in
different locations and at local, regional, and national scales
of decision-making. Finally, while the example is drawn from
marine science, these guidance questions can be employed by
grantees and funders across different disciplines.
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TABLE 1 | Lenfest Ocean Program’s general evaluation criteria and guidance questions used to develop useful and usable research projects followed by targeted
questions and implications as they were applied to a funded project aimed at improving coastal habitat restoration by integrating ecological concepts into
coastal restoration.

General criteria

General questions to guide discussion

Targeted questions to develop example
project

Implications for example project’s
structure/design

Topical relevance

Understanding the scientific and management context:

e What is the scientific and management context for the
proposed research?

e Does the project topic align with the priorities of LOP
and the needs of the issue area?

Identifying specific information needs:

e Does the project address an existing problem or fill a
knowledge gap?

Understanding the scientific and management

context:

e What information needs do coastal
restoration managers and practitioners face?

e What research would be positioned to fill
those needs and ultimately improve
restoration practice and success?

Identifying specific information needs:

e How aware are practitioners of the potential
benefits of integrating positive species
interactions into their restoration efforts? Is it
a new concept to them?

Conversations between the grantee, LOP staff, and
restoration managers and practitioners during the
project design phase revealed that:

o Past restoration projects had experienced mixed
results, including costly failures;

e These failures could be attributed, in part, to
major gaps in local ecological knowledge about
how interactions between species would
contribute to restoration success or failure;

e The grantee’s proposed research would meet
these needs by investigating the utility of
integrating positive species interactions at
relevant spatial and temporal scales in
collaboration with partners overseeing ongoing
restoration efforts.

Usable science

Determining the scale of the proposed research:

o Will the proposed research produce information that
can be used at appropriate geographic and
governance scales for the intended users?

e Can new information be provided in time for a
decision-making window?

Strengthening relationships with managers,

practitioners, and stakeholders:

e How were users involved in the formulation of the
project idea?

o Have the users/primary decision-makers participated
in the development of the project or research
questions?

e Is it clear how new information is intended to be used
to inform decision-making?

e Do the research questions address specific needs of
identified users/audiences?

e Based on the decision-making landscape, what is the
potential for the new information to be accepted by
targeted users and integrated into decisions?

Determining the scale of the proposed

research:

e What locations do you plan to use as
experimental sites, and what makes them
ideal candidates for investigating the
incorporation of positive species interactions
into restoration efforts?

e How would the research results be
positioned to inform timely restoration
decisions at those sites?

Strengthening relationships with managers,

practitioners, and stakeholders:

e Who are the relevant restoration managers
and/or practitioners that could use the
research results to inform restoration efforts
at the individual experimental sites, and how
would they use this information?

e Do you currently have relationships with
individuals in charge of restoring habitats in
all proposed areas, and have you discussed
this project in the context of how it might
address their information gaps?

e How do you plan to use the collective results
from all the experimental sites to inform other
geographies faced with different ecological,
logistical, and/or economic contexts and
challenges?

Conversations between the grantee, LOP staff, and
restoration managers and practitioners during the
project design phase led to:

e The identification and development of key
strategic relationships between the grantee and
at least one local researcher and one restoration
practitioner in each case study region to
encourage uptake of research results into
decision-making;

e Additional engagement opportunities between
the grantee and other scientists and
managers/decision-makers that could help the
grantee share the results with the broader
restoration community;

e The selection of four experimental sites that had
the potential to meet the expressed information
needs at those sites, as well as the potential for
the collective results to derive generalizable
conclusions that could be transferred elsewhere.

Project team/
qualifications

Is the research team positioned for success given its
collective technical expertise and ability to connect with
relevant stakeholders involved in decision-making?

e Does the team have credibility with the relevant
audiences and stakeholders?

o Have the researchers developed relationships with
those involved in decision-making, and if not, are they
willing to develop these connections?

Has the research team demonstrated the following:

o Skill sets needed to address the research questions?

o Expertise/experience/willingness to learn engagement
approaches?

o Credibility with the relevant audiences
(scientists/decision-makers/stakeholders)?

e Productive relationships with proposed partners,
target audiences, and/or intended users of the
information users, or do they have a plan to develop
them?

If an interdisciplinary approach or working group is

proposed:

e Is the research team capable of leading a group and
integrating knowledge across disciplines?

e Do they detail why this approach is needed and what
skill sets, geographic regions, or other factors will
need to be considered when inviting group
members?

What research have you previously completed
in this field, and how might that research and
your experiences be leveraged to complete
this project?

e What past experiences have you had in
applying research results to inform
decision-making concerning coastal
restoration?

Conversations between the grantee, LOP staff, and
other external experts during the project design
phase confirmed that:

e The grantee had the technical skills to complete
the field experiments given their previously
published work;

e The grantee showed a willingness to work with
LOP staff and restoration managers and
practitioners in the field to ensure that the
research project was aligned to meet their needs.

(Continued)
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TABLE 1 | (Continued)

General General questions to guide discussion Targeted questions to develop example Implications for example project’s

criteria project structure/design

Research Are the research approach and methods feasible  Are the research questions focused and Conversations between the grantee, LOP staff,
approach and and appropriate given the identified information appropriate for the scale of the project, both and restoration managers and practitioners during
methods needs facing key stakeholders? in terms of the science and the needs of the the project design phase led to:

e Are the research approach and methods restoration managers at individual sites? o Early engagement between the grantee and
sufficient to fill the identified knowledge gaps e How were these research questions restoration managers and practitioners at each
and to inform decision-making on a timely identified and which individuals or groups experimental site to ensure the project’s research
basis and in a scientifically rigorous way? were involved in developing them? questions were framed to address local

e Are the research methods feasible given e What research methods offer the best information needs;
available data and other factors? approach to investigate the potential e Planned field experiments that were positioned

benefits of integrating positive species to produce real-world results in a time frame
interactions in restoration at the individual commensurate with the restoration work being
sites and across all four sites? executed at the individual experimental sites;

o Will the proposed research methods and e Integration of monitoring into the research plan
approach provide relevant and timely to investigate the long-term benefits of
information that can be easily understood incorporating positive interactions.
and used to inform restoration activities at
each site?

Project How will stakeholders be involved in the project How do you plan to engage with restoration Conversations between the grantee, LOP staff,
engagement once it's funded? managers and/or practitioners during the and restoration managers and practitioners during

e Are individuals who can influence the use of implementation of the research project so the project design phase resulted in:
information engaged in the project as it is that its results are integrated into restoration e Planned direct and consistent communication
underway? Or is there an effort to include design and execution? between the grantee and researchers and
them? e What types of activities would be most practitioner partners in each experimental

e Are engagement activities described in the useful for communicating results with study location to coordinate and adjust field
proposal (e.g., workshops, calls or meetings stakeholders at the individual site level work to meet practitioners’ changing
with stakeholders, or collaboration on data)? and the broader restoration community? information needs through the life of the
Is the approach sound, practical, and project;
appropriate? e Continued conversations with other regional,

e Have potential challenges to engagement national, and international managers and
been identified and/or discussed? practitioners who were positioned to amplify

the reach of the research results to broader
audiences within the restoration community;

e Planned LOP support to identify and connect
the grantee with key stakeholders interested in
the project and its results, which included
hosting a public webinar to introduce the
project to broader audiences across the
restoration, coastal zone management, and
industry sectors.

Budget Is the budget appropriate for the scale and Have you budgeted time and funds that Conversations between the grantee, LOP staff,

scope of the project?

e Does the budget include funds for
engagement (team meetings/stakeholder
briefings)?

e Has the research team budgeted time to
participate in engagement events?

e Does the budget include funds to
compensate users for their participation in the
project, when appropriate?

facilitate engagement with your research and

restoration practitioner partners at each

experimental site?

e Have you budgeted time and funds to
facilitate interaction with stakeholders that
have access to broader audiences of
restoration managers and practitioners?

e Do you plan to publish in open access
journals, and have you budgeted for
these publication costs?

and restoration managers and practitioners during

the project design phase resulted in:

e Building both time and travel into the budget to
ensure active engagement between the grantee
and both the research and restoration
practitioner partners in each of the experimental
sites;

e Selecting experimental sites where existing
restoration projects were underway to leverage
existing support and stretch the project budget
to include more case study sites;

e Budgeting for open access fees for published
work stemming from the field research to
ensure broad communication of published
results.

EXAMPLE PROJECT: INCREASING
COASTAL HABITAT RESTORATION
SUCCESS THROUGH ECOLOGICAL
RESEARCH

Coastal restoration — or the planting of marsh grasses, oysters,
and other ecologically important species — is pursued throughout
the world to help mitigate the impacts of development, sea

level rise, altered river flows, and other human caused stressors.
In 2018, the LOP awarded a grant to Dr. Brian Silliman
(Duke University) to lead a team of researchers to test
whether enhancing natural partnerships between organisms can
significantly increase restoration yields at four coastal restoration
sites. As a practical example, in the sections below we examine

of our grant criteria.

the development of the project’s research questions, structure,
approach, and linkages to relevant audiences, through the lens
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Topical Relevance

Understanding the Scientific and Management
Context

Project development begins with an assessment of a proposed
idea’s relevance regarding its alignment with both the program’s
priorities as well as the information needs facing decision-
makers. The management context was initially scoped by
reviewing the existing literature and speaking with multiple
scientific and management experts to understand the challenges
around coastal habitat restoration. Through our independent
investigations coupled with conversations with Dr. Silliman, we
learned that (1) coastal habitats have continued to decline due
to multiple threats (Gedan et al., 2009; Waycott et al., 2009;
He and Silliman, 2019; Ostrowski et al., 2020), (2) marine
coastal restoration projects designed to rebuild damaged or
degraded habitats have had mixed results, including costly
failures (Bayraktarov et al, 2016; Narayan et al., 2016), and
(3) greater understanding of how habitats and species interact
could potentially improve restoration efforts (Zhang et al., 2018).
Furthermore, we discovered that the restoration community
would be interested in scientific research positioned to improve
restoration design and its outcomes.

Identifying Specific Information Needs

A growing body of published research showed that positive
species interactions could enhance recovery of disturbed
ecosystems (Halpern et al., 2007; Silliman et al., 2015; Renzi et al.,
2019). Positive species interactions occur when species benefit
from living near one another, as opposed to facing negative
impacts, such as through competition for resources. Through
further conversations, Dr. Silliman revealed that restoration
practitioners consistently reported that they had not been
integrating positive species interactions in practice despite their
potential benefits. In essence, the field needed to bridge the divide
between academic study and restoration practice.

Restoration practitioners must weigh the financial risks and
the likelihood of restoration project failure when considering
new information. With high costs and limited funding, they
need to be confident that adopting a new approach will
increase restoration success. Through informal informational
conversations with national level managers and restoration
practitioners, Dr. Silliman collaborated with us to identify and
articulate the practitioners’ key needs: (1) integrate results from
small-scale experiments (i.e., 1 m?) on positive interactions into
larger restoration sites (i.e., 10’-100’s m?); (2) identify conditions
under which positive species interactions should be considered
in restoration design; and (3) synthesize the long-term impacts of
integrating positive species interactions into restoration design.
These concepts helped frame the design of the research project,
which is discussed in the following sections.

Usable Science

Determining Scale of the Proposed Research

The grantee proposed four research locations - North Carolina,
California, Netherlands, and China - where restoration projects
were planned or currently underway (Table 2). Selecting specific

restoration sites helped narrow the potential individuals and
groups that should be consulted during project design as well
as the management scale where decisions were being made.
LOP staft encouraged the potential grantee to work directly with
these local practitioners to tailor the design and implementation
of the planned field experiments to meet their region-specific
needs, which resulted in inclusive engagement with local partners
in the proposed regions. Furthermore, we discussed how the
collective research results from the candidate sites could be
leveraged to inform restoration practices in other locations and
environmental contexts.

Strengthening Relationships With Managers,
Practitioners, and Stakeholders

Early engagement with stakeholders involved in the decision-
making process represents a critical component for successful
coastal restoration efforts (Bernhardt et al., 2007; Suding,
2011; Brown et al., 2014; Bayraktarov et al., 2016). Building
on the collaborative relationships that were developed in
each location (Table 2), the grantee invited at least one
researcher and one practitioner partner in each location to
collaborate on the design and execution of the field experiments.
Formalizing these partnerships was essential given the different
management systems and ecological considerations across the
case study regions.

Research Approach and Methods

Tailoring the research approach to align with management
processes and decision-making can be challenging given
that scientists, managers, and practitioners naturally hold
different objectives (CSPO, 2007; McNie, 2007; Bednarek et al.,
2015; Bieluch et al, 2017). The guidance questions help
grantees explore how research approaches can be adjusted
to produce results that are feasible, timely, and usable in a
management context.

As guided by the questions in Table 1, we encouraged Dr.
Silliman to develop research questions and propose experiments
through the lens of the practitioners’ specific restoration
objectives, needs, and timelines. By directly engaging with in-field
partners, he prioritized research questions that focused on locally
specific habitat types and organisms (e.g., endemic salt marsh
plants and oyster beds) and restoration practitioner needs. Dr.
Silliman also worked with his research and practitioner partners
to ensure that results from field experiments could be scaled up
to the size of the restoration area. Through these conversations,
they determined the spatial dimensions of experimental plots
that would be sufficient to demonstrate the potential benefits of
positive species interactions. To the extent feasible, they chose
sites that represented different ecological conditions - from salt
marshes to estuarine environments and river deltas — to gain
a sense of how positive species interactions fare in a variety of
settings. Finally, if the experiments were not monitored over a
sufficient period of time, practitioners might not have enough
information to assess the potential utility of integrating positive
species interactions over the long-term. Thus, the LOP suggested
that the grantee discuss this aspect of the project with research
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TABLE 2 | Site locations, restoration context, and partners identified through project scoping and development for integrating positive species interactions at four coastal

restoration sites.

Site location Restoration context

Stakeholder types

Stakeholders identified

North Carolina The Coastal Federation was overseeing a coastal
restoration project as part of their Living Shorelines
Program to restore 5,000 linear meters of fringing salt

marsh and oyster habitat.

The Elkhorn Slough NERRS site was in the process
of executing a restoration plan to add sediment to
the salt marshes and were interested in integrating
positive species interactions to help improve that
restoration effort.

A 4-year restoration project called MERCES (Marine
Ecosystem Restoration in Changing Seas) had just
started and was focused on restoring over 300 acres
of wetland and oyster reef habitat while also
integrating innovative planting techniques into
restoration efforts.

California

Netherlands

Other key stakeholders:
Restoration practitioner partners:

China Researchers from Beijing Normal University and
Fudan University had started to develop coastal
habitat restoration techniques that would be included
in planned salt marsh restoration projects in Northern

China.

Restoration practitioner partners:
Science/research partners:
Other key stakeholders:

Restoration practitioner partners:
Science/research partners:
Other key stakeholders:

Restoration practitioner partners:

Science/research partners:

Science/research partners:
Other key stakeholders:

The Coastal Federation
Duke University
NOAA Restoration Center

California Conservation Commission; NERRS
NERRS; Sonoma State University
NOAA Restoration Center

Netherlands Coastal Defense Commission; The
Dutch Nature Conservancy; The Croatian
Conservation Department; Norway’s Coastal
Planning Commission

University of Groningen; Netherlands Institute of
Ecology; the Deltares Engineering Firm

The World Bank

Management Bureau of the Yellow River Delta
National Nature Reserve; Management Committee of
Liao River Delta National Nature Reserve

Beijing Normal University and Fudan University
China Oceanic Administration; China Forestry
Administration

and practitioner partners, which led to a commitment to monitor
the field experiments for a 10-year period.

Project Engagement

Sustained engagement between researchers, practitioners, and
stakeholders is often critical to a projects success because it
helps position researchers to (1) identify and connect with
new potential audiences; (2) adapt the research approach if
unforeseen challenges or opportunities arise, or if the decision
landscape shifts over time (e.g., management staff turnover and
evolving management priorities, etc.); and (3) translate results in
ways that align with management processes and resonate with
diverse stakeholders. Planning for this two-way dialogue can
be accomplished through various channels, such as workshops,
meetings, public webinars, communications materials (e.g., fact
sheets and policy briefs), as well as one-on-one conversations
with key authorities and staff (e.g., state or federal agencies, local
community leaders, and NGOs). In other situations, advisory
bodies are formed (Turner and Jordan, 2018), or stakeholder
workshops are planned to provide input and support on the
research and its usability for decision-making. In this project,
we encouraged the grantee to plan for continued coordination
and collaboration with researcher and restoration practitioner
partners in each study location while also considering approaches
to engage with individuals who could help identify other
restoration efforts (e.g., the NERRS, NOAA Restoration Center,
and World Bank).

While planning for engagement is important, executing those
activities can require additional support. While not the focus of
this paper, the LOP has an outreach and communications team
that helps grantees carry out planned engagement and other
communication tactics during project execution. For example,
once this project was funded the LOP hosted a public webinar
where Dr. Silliman introduced the project to broad audiences

and resulted in several follow-up requests from managers and
practitioners on how they could apply this type of research to
restoration activities in their regions.

Budget

Project budgets are central to research design, yet they are
often overlooked or underappreciated when considering how to
support usable science. Engagement with relevant stakeholders,
in particular, is often excluded from project budgets, signaling
that it is less important than the technical research. However,
we consider budgeting for engagement activities as crucial to the
success of projects, and thus we hold dedicated discussions with
grantees about their needs for potential engagement costs when
developing projects.

Lenfest Ocean Program staff inquire how structured
engagement with managers, practitioners, and/or other
stakeholders is reflected in the proposed budget by evaluating
explicit line items for the grantee’s time, travel, or meeting
costs outside those required to complete the technical work.
Compensation for individuals outside of the project team,
but who play a significant role as advisors or stakeholders is
also emphasized. Additionally, LOP encourages researchers to
budget for open access peer-reviewed journal fees to ensure
research results can be shared widely. For this project, LOP
staff encouraged the grantee to include time and travel in the
budget to ensure active engagement with both the research and
restoration practitioner partners in each of the experimental
sites. The grantee also budgeted for open access fees for published
work stemming from the field research.

DISCUSSION

Funders play an important role in shaping the field of useful and
usable science, not only financially but also through the various
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grant-making processes they use to identify, develop, and support
research projects. While there are numerous philanthropic efforts
that encourage the creation of useful and usable science, the
field would benefit from more examples of how funders use
grant-making criteria, processes, and tools to select and support
individual research projects, which is rarely documented and
communicated publicly. By sharing our grant criteria and
walking through an example, we hope we have pulled back
the curtain on one example of a grant-making process, and we
encourage other funders to contribute similarly so that insights
from the collective group can be used to compare the effectiveness
of different grant-making approaches.

We find that having clear criteria and guidance questions
provides a structure and consistency to the project development
process regardless of topical focus, geography, or management
context, and increases the likelihood that the research results
are used in management. In this example project, our
guidance questions prompted dialogue between researchers and
practitioners, setting a foundation for shared learning and
discovery of the practitioner’s goals, information needs, and
constraints, and the capabilities and limitations of the grantee’s
planned research. Establishing key relationships between the
grantee and local research and practitioner partners supported
the grantee to: (1) execute research that is currently being
integrated into restoration efforts; (2) adjust to unanticipated
changes in field conditions and management contexts, and (3)
expand the dissemination of research information to managers
and practitioners in other locations. These relationships ensured
the usefulness and relevance of the research to address specific
practitioner information needs at the individual restoration sites.

Our grant criteria have been informed by over a decade’s worth
of information stemming from external and internal evaluations
of the “impact” of funded projects (Bednarek et al., 2015;
Cvitanovic et al., 2021), and lessons learned from the published
literature and ongoing discussions with colleagues about factors
that ensure the greatest likelihood for knowledge creation and use
in decision-making. Over this period, we developed a process for
tracking the impact of our funding that helps us to examine how
each project’s design and execution contributed to the production
and use of new knowledge by practitioners and stakeholders. We
use this process to assess project-level successes and failures, but

REFERENCES

Akerlof, K. L., Bromser-Kloeden, T., Timm, K., Rowan, K. E., Olds, J. L., Clarke,
C., et al. (2021). Categorizing professionals’ perspectives on environmental
communication with implications for graduate education. Environ. Commun.
15, 1-18. doi: 10.1186/s12913-016-1423-5

Arnott, J. C,, Kirchhoff, C. J., Meyer, R. M., Meadow, A. M., and Bednarek, A. T.
(2020a). Sponsoring actionable science: what public science funders can do to
advance sustainability and the social contract for science. Curr. Opin. Environ.
Sustain. 42, 38-44.

Arnott, J. C., Neuenfeldt, R. J., and Lemos, M. C. (2020b). Co-producing science
for sustainability: can funding change knowledge use? Glob. Environ. Change
60:101979.

Bayraktarov, E., Saunders, M. I., Abdullah, S., Mills, M., Beher, J., Possingham,
H. P., et al. (2016). The cost and feasibility of marine coastal restoration. Ecol.
Appl. 26, 1055-1074. doi: 10.1890/15-1077

over time these insights have also helped us to refine our grant-
making criteria and practices at the program-level. Through this
feedback, our criteria and guidance questions embody the critical
factors that require consideration when developing impactful
useful and usable science.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

ETHICS STATEMENT

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

AUTHOR CONTRIBUTIONS

JPL, CGH, SLC, and EK conceived the idea and wrote the
manuscript. VB, KR, and R-MP contributed critical feedback
and helped shape the manuscript. All authors contributed to the
article and approved the submitted version.

FUNDING

The Lenfest Ocean Program funded the publication of this
manuscript and the authors did not receive any external financial
support from other organizations to complete this work.

ACKNOWLEDGMENTS

The authors would like to thank Angela Bednarek, Alicia Clarke,
Rebecca Goldburg, Molly Irwin, and Brian Silliman for providing
insightful comments and suggestions on earlier versions of
this manuscript.

Bednarek, A. T., Shouse, B., Hudson, C. G., and Goldburg, R. (2015). Science-policy
intermediaries from a practitioner’s perspective: the Lenfest Ocean Program
experience. Sci. Public Policy 43, 291-300. doi: 10.1093/scipol/scv008

Bednarek, A. T., Wyborn, C., Cvitanovic, C., Meyer, R, Colvin, R. M., Addison,
P. F. E, et al. (2018). Boundary spanning at the science-policy interface: the
practitioners’ perspectives. Sustain. Sci. 13, 1175-1183. doi: 10.1007/s11625-
018-0550-9

Beier, P., Hansen, L. J., Helbrecht, L., and Behar, D. (2017). A how-to guide for
coproduction of actionable science. Conserv. Lett. 10, 288-296. doi: 10.1111/
conl.12300

Bernhardt, E. S., Sudduth, E. B., Palmer, M. A,, Allan, J. D., Meyer, J. L., Alexander,
G., et al. (2007). Restoring rivers one reach at a time: results from a survey
of U.S. river restoration practitioners. Restor. Ecol. 15, 482-493. doi: 10.1111/
j.1526-100x.2007.00244.x

Bieluch, K. H., Bell, K. P., Teisl, M. F., Lindenfeld, L. A., Leahy, J., and Silka,
L. (2017). Transdisciplinary research partnerships in sustainability science:

Frontiers in Marine Science | www.frontiersin.org

January 2022 | Volume 8 | Article 809953


https://doi.org/10.1186/s12913-016-1423-5
https://doi.org/10.1890/15-1077
https://doi.org/10.1093/scipol/scv008
https://doi.org/10.1007/s11625-018-0550-9
https://doi.org/10.1007/s11625-018-0550-9
https://doi.org/10.1111/conl.12300
https://doi.org/10.1111/conl.12300
https://doi.org/10.1111/j.1526-100x.2007.00244.x
https://doi.org/10.1111/j.1526-100x.2007.00244.x
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/marine-science#articles

Landrum et al.

Criteria for Usable Marine Science

an examination of stakeholder participation preferences. Sustain. Sci. 12,
87-104.

Bremer, S., and Meisch, S. (2017). Co-production in climate change research:
reviewing different perspectives. WIREs Clim. Change 8:e482. doi: 10.1016/j.
jenvman.2020.111679

Brown, B., Fadillah, R., Nurdin, Y., Soulsby, I, and Ahmad, R. (2014). CASE
STUDY: Community Based Ecological Mangrove Rehabilitation (CBEMR) in
Indonesia. From small (12-33 ha) to medium scales (400 ha) with pathways
for adoption at larger scales (> 5000 ha). SAPIENS Surveys Perspect. Integr.
Environ. Soc. 7.

Clark, W. C., and Majone, G. (1985). The critical appraisal of scientific inquiries
with policy implications. Sci. Technol. Hum. Values 10, 6-19.

CSPO (2007). The Rightful Place of Science: New Tools for Science Policy.
Charleston, SC: Arizona State University.

Cvitanovic, C., Wyborn, C., Glenn, E., Kelly, R., Louder, E., Van Putten, E. I, et al.
(2021). Ten considerations for research funders seeking to enhance knowledge
exchange and the impact of marine science on policy and practice. Front. Mar.
Sci. 8:704495. doi: 10.3389/fmars.2021.704495

Dilling, L., and Lemos, M. C. (2011). Creating usable science: opportunities and
constraints for climate knowledge use and their implications for science policy.
Glob. Environ. Change 21, 680-689.

Funtowicz, S., and Ravetz, J. (1993). Science for a post-normal age. Futures 25,
739-755. doi: 10.1016/0016-3287(93)90022-1

Gedan, K. B, Silliman, B. R., and Bertness, M. D. (2009). Centuries of human-
driven change in salt marsh ecosystems. Annu. Rev. Mar. Sci. 1, 117-141.
doi: 10.1146/annurev.marine.010908.163930

Gibbons, M. (1999). Science’s new social contract with society. Nature 402, C81-
C84. doi: 10.1038/35011576

Goodrich, K. A., Sjostrom, K. D., Vaughan, C., Nichols, L., Bednarek, A., and
Lemos, M. C. (2020). Who are boundary spanners and how can we support
them in making knowledge more actionable in sustainability fields? Curr. Opin.
Environ. Sustain. 42, 45-51.

Gruby, R. L., Enrici, A., Betsill, M., Le Cornu, E., and Basurto, X. (2021). Opening
the black box of conservation philanthropy: a co-produced research agenda
on private foundations in marine conservation. Mar. Policy 132:104645. doi:
10.1016/j.marpol.2021.104645

Halpern, B. S., Silliman, B. R., Olden, J. D., Bruno, J. P., and Bertness, M. D. (2007).
Incorporating positive interactions in aquatic restoration and conservation.
Front. Ecol. Environ. 5, 153-160. doi: 10.1890/1540-929520075[153:IPITAR]2.
0.CO;2

Hart, N., and Yohannes, M. (2019). Evidence Works: Cases Where Evidence
Meaningfully Informed Policy. Washington, DC: Bipartisan Policy Center.

He, Q., and Silliman, B. R. (2019). Climate change, human impacts, and coastal
ecosystems in the Anthropocene. Curr. Biol. 29, R1021-R1035. doi: 10.1016/].
cub.2019.08.042

Jasanoff, S., Wynne, B., Buttel, F., Charvolin, F., Edwards, P., Elzinga, A., et al.
(1998). “Science and decisionmaking,” in Human Choice and Climate Change:
The Societal Framework, Vol. 1, eds E. Malone and S. Rayner (Columbus, OH:
Battelle Press), 1-87.

Lubchenco, J. (1998). Entering the century of the environment: a new social
contract for science. Sci. Mag. 279, 491-497.

Lyall, C., Bruce, A., Marsden, W., and Meagher, L. (2013). The role of funding
agencies in creating interdisciplinary knowledge. Sci. Public Policy 40, 62-71.

Matso, K. E., and Becker, M. L. (2014). What can funders do to better link
science with decisions? Case studies of coastal communities and climate change.
Environ. Manag. 54, 1356-1371. doi: 10.1007/s00267-014-0347-2

Matso, K. E., and Becker, M. L. (2015). Funding science that links to decisions:
case studies involving coastal land use planning projects. Estuaries Coasts 38,
136-150. doi: 10.1007/s12237-013-9649-5

McNie, E. C. (2007). Reconciling the supply of scientific information with user
demands: an analysis of the problem and review of the literature. Environ. Sci.
Policy 10, 17-38.

Meadow, A. M., Ferguson, D. B., Guido, Z., Horangic, A., Owen, G., and Wall,
T. (2015). Moving toward the deliberate coproduction of climate science
knowledge. Weather Clim. Soc. 7, 179-191. doi: 10.1175/wcas-d- 14-00050.1

Narayan, S., Beck, M. W., Reguero, B. G., Losada, I. J., Van Wesenbeeck, B.,
Pontee, N, et al. (2016). The effectiveness, costs and coastal protection benefits
of natural and nature-based defences. PLoS One 11:¢0154735. doi: 10.1371/
journal.pone.0154735

Ostrowski, A., Connolly, R. M., and Sievers, M. (2020). Evaluating multiple stressor
research in coastal wetlands: a systematic review. Mar. Environ. Res. 164:105239.
doi: 10.1016/j.marenvres.2020.105239

Palmer, M. A. (2009). Reforming watershed restoration: science in need of
application and applications in need of science. Estuaries Coasts 32, 1-17.
doi: 10.1007/s12237-008-9129-5

Renzi, J. J., He, Q., and Silliman, B. R. (2019). Harnessing positive species
interactions to enhance coastal wetland restoration. Front. Ecol. Evol. 7:131.
doi: 10.3389/fev0.2019.00131

Sarewitz, D., and Pielke, R. (1999). Prediction in science and policy. Technol. Soc.
21,121-133.

Silliman, B. R., Schrack, E., He, Q., Cope, R., Santoni, A., Van Der Heide, T., et al.
(2015). Facilitation shifts paradigms and can amplify coastal restoration efforts.
Proc. Natl. Acad. Sci. U.S.A. 112, 14295-14300. doi: 10.1073/pnas.1515297112

Suding, K. N (2011). Toward an era of restoration in ecology: successes, failures,
and opportunities ahead. Annu. Rev. Ecol. Evol. Syst. 42, 465-487. doi: 10.1146/
annurev-ecolsys-102710-145115

Trueblood, D., Almazin-Casali, S., Arnott, J., Brass, M., Lemos, M. C., Matso,
K., et al. (2019). Advancing knowledge for use in coastal and estuarine
management: competitive research in the National Estuarine Research Reserve
System. Coast. Manag. 47, 337-346. doi: 10.1080/08920753.2019.1598221

Turner, E., and Jordan, T. (2018). Integrating regional management needs into
a Mid-Atlantic shorelines research project. Estuaries Coasts 41, 223-234. doi:
10.1007/s12237-017-0261-y

Waycott, M., Duarte, C. M., Carruthers, T. J. B., Orth, R. J., Dennison, W. C.,
Olyarnik, S., et al. (2009). Accelerating loss of seagrasses across the globe
threatens coastal ecosystems. Proc. Natl. Acad. Sci. U.S.A. 106, 12377-12381.
doi: 10.1073/pnas.0905620106

Zhang, Y. S., Cioffi, W. R,, Cope, R., Daleo, P., Heywood, E., Hoyt, C., et al.
(2018). A global synthesis reveals gaps in coastal habitat restoration research.
Sustainability 10:1040. doi: 10.3390/su10041040

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Landrum, Hudson, Close, Knight, Paquin, Bell and Ripple. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Marine Science | www.frontiersin.org

January 2022 | Volume 8 | Article 809953


https://doi.org/10.1016/j.jenvman.2020.111679
https://doi.org/10.1016/j.jenvman.2020.111679
https://doi.org/10.3389/fmars.2021.704495
https://doi.org/10.1016/0016-3287(93)90022-l
https://doi.org/10.1146/annurev.marine.010908.163930
https://doi.org/10.1038/35011576
https://doi.org/10.1016/j.marpol.2021.104645
https://doi.org/10.1016/j.marpol.2021.104645
https://doi.org/10.1890/1540-929520075[153:IPIIAR]2.0.CO;2
https://doi.org/10.1890/1540-929520075[153:IPIIAR]2.0.CO;2
https://doi.org/10.1016/j.cub.2019.08.042
https://doi.org/10.1016/j.cub.2019.08.042
https://doi.org/10.1007/s00267-014-0347-2
https://doi.org/10.1007/s12237-013-9649-5
https://doi.org/10.1175/wcas-d-14-00050.1
https://doi.org/10.1371/journal.pone.0154735
https://doi.org/10.1371/journal.pone.0154735
https://doi.org/10.1016/j.marenvres.2020.105239
https://doi.org/10.1007/s12237-008-9129-5
https://doi.org/10.3389/fevo.2019.00131
https://doi.org/10.1073/pnas.1515297112
https://doi.org/10.1146/annurev-ecolsys-102710-145115
https://doi.org/10.1146/annurev-ecolsys-102710-145115
https://doi.org/10.1080/08920753.2019.1598221
https://doi.org/10.1007/s12237-017-0261-y
https://doi.org/10.1007/s12237-017-0261-y
https://doi.org/10.1073/pnas.0905620106
https://doi.org/10.3390/su10041040
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/marine-science#articles

	Grant-Making Criteria for Developing Useful and Usable Marine Science: A Philanthropic Perspective
	Introduction
	Grant Criteria for Funding UsaBle Science
	Example Project: Increasing Coastal Habitat Restoration Success Through Ecological Research
	Topical Relevance
	Understanding the Scientific and Management Context
	Identifying Specific Information Needs

	Usable Science
	Determining Scale of the Proposed Research
	Strengthening Relationships With Managers, Practitioners, and Stakeholders

	Research Approach and Methods
	Project Engagement
	Budget

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


