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Abstract 

The rapid pace of climate change demands changes in management practices. Despite abundant climate adaptation research, the 
implementation of climate adaptation can lag in the management space. In the present article, we argue that relationship-centered 
engagement—establishing and maintaining relationships among researchers and natural resource managers—is critical for bridging 
the research–management gap. We evaluated researcher–manager partnerships within the US Northeast Climate Adaptation Science 
Center and identified three cultural shifts that institutions, funders, researchers, and managers could adopt to boost the odds of trans- 
lating findings into action: acknowledging and supporting the central role of relationships in creating and implementing actionable 
science, lengthening funding timelines to better support establishing and maintaining relationships, and aligning institutional rewards 
to support relationship building. A renewed focus on relationships can lead to more diverse and effective partnerships that bridge 
knowledge to practice and hasten adaptation to climate change. 
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Dilling and Lemos 2011 , Lemos et al. 2012 , McGreavy et al. 2013 , 
McNie 2013 , Castree et al. 2014 , Briley et al. 2015 , Peters et al. 2018 , 
Johnson 2020 , Akerlof et al. 2023 ). Practitioners and policymakers 
commonly cite a lack of available, relevant research as a primary 
barrier for incorporating research into management and policy 
(Oliver et al. 2014 ). This disconnect between research and practice 
amounts to a knowing–doing gap (Matzek et al. 2014 ) that exists 
across many fields (Bradbury 2015 ). 
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iven intensifying climate-change-driven environmental prob-
ems, such as rising temperatures, increased hydrologic extremes
t greater frequencies (flooding and drought), extinctions, and
onnative species invasions (Pörtner et al. 2022 , Marvel et al.
023 ), climate adaptation research needs to be relevant, useful,
nd accessible. However, researchers, managers, and decision-
akers all report that policies and management practices do
ot adequately incorporate scientific research (Lubchenco 1998 ,
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The increasing need for effective strategies to bridge the
nowing–doing gap has been documented by numerous publica-
ions focused on methods and techniques for improving science
ngagement in environmental fields (e.g., Guston 2001 , Cash et al.
003 , Lemos and Morehouse 2005 , Driscoll et al. 2011 , Atalay 2012 ,
emos et al. 2012 , Fazey et al. 2013 , Lemos and Kirchhoff 2014 ,
riley et al. 2015 , Meadow et al. 2015 , Beier et al. 2017 , Enquist
t al. 2017 , Safford et al. 2017 , Wall et al. 2017a , Bednarek et al.
018 , Laursen et al. 2018 , Cvitanovic et al. 2019 , Bamzai-Dodson
t al. 2021 , Cvitanovic et al. 2021 , Kūlana Noi ̒i Working Group
021 , Leonard 2021 , Love et al. 2021 , Morelli et al. 2021 , Peterman
t al. 2021 , Schwartz et al. 2021 , Tachera 2021 , Brown et al. 2022 ,
arlick and Fallon 2023 , Itchuaqiyaq 2023 , Mills et al. 2023 , Rose-
artin et al. 2023 ). Commonly discussed frameworks include

he following: action research , a term often used in social sciences
here researchers engage with practitioners to actively solve a
roblem as well as gain knowledge (Bradbury 2015 ); actionable
cience , science designed to support decision-making and natural
esource management (Beier et al. 2017 ); boundary spanning , orga-
izations or practitioners that serve as honest brokers facilitating
wo-way exchange between science and management (Guston
001 , Cash et al. 2003 , Safford et al. 2017 , Bednarek et al. 2018 ,
eterman et al. 2021 ); community-based participatory research ,
esearch that is conducted in reciprocal collaboration with
ommunity members with all participants acknowledging that
either could create effective solutions without the other (Atalay
012 ); knowledge coproduction , the process of producing usable or
ctionable science through collaboration between scientists and
hose who use science to make policy and management decisions
Meadow et al. 2015 , Rosemartin et al. 2023 ); knowledge translation ,
he exchange, synthesis, and application of knowledge between
esearchers and users to capture the benefits of research (Davis
t al. 2003 ); and translational ecology , where scientists, practition-
rs, and decision-makers work together to develop research that
ddresses the sociological, ecological, and political contexts of an
nvironmental problem (Enquist et al. 2017 ; Morelli et al. 2021 );
table 1 ). Hereafter, we refer to these approaches collectively as
cience engagement . 
One key underpinning of effective engagement is relation-

hips, which are established and sustained through trusted and
eciprocal interactions between researchers and practitioners.
owever, relationships are integrated into engagement research
nd practice to varying degrees within different knowledge
ystems and specializations. Indigenous scholars and thought
eaders consistently emphasize relationships as foundational to
nowledge production and engagement (e.g., Cajete 2000 , Atalay
012 , Kūlana Noi ̒i Working Group 2021 , Leonard 2021 , Tachera
021 , Itchuaqiyaq 2023 ). Relationships in these cases extend
eyond relationships between researchers and practitioners to
nclude all relationships among the elements of the physical
nvironment and all inhabitants therein (e.g., Leonard 2021 )
nd can, in addition, include relationships among knowledge
raditions, personal relationships to knowledge traditions, and
elationships with ancestors and descendants (e.g., Atalay 2012 ).
his multidimensional and expansive conceptualization of reci-
rocity and interconnectedness includes and exceeds concepts of
elationships common in the engagement literature of Western
cience, where the scope is generally focused on relationships
mong researchers and their collaborators and audiences. Valu-
ng and maintaining relationships between researchers and
ractitioners are recurring themes for effective engagement in
elds such as health sciences, education, and economics (Oliver
t al. 2014 ). For example, in the health sciences, building and
aintaining relationship-centered partnerships and trust are
requently emphasized as critical for effective translation of
nowledge (e.g., Kothari et al. 2011 , Sibbald et al. 2012 , Metz
t al. 2022 ). 
In contrast, in the climate science engagement literature of
estern science, relationships are frequently mentioned but
re rarely identified as central to effective engagement; nor are
elationships commonly valued as a critical outcome. Several
apers have described relationships as an important ingredient
ut were focused on processes or protocols for creating effective
cience engagement (table 1 ; Enquist et al. 2017 , Wall et al. 2017a ,
aursen et al. 2018 ). For example, Bamzai-Dodson and colleagues
2021 ) mentioned relationships while emphasizing a range of
pproaches that researchers can use to engage with practitioners
epending on the types of practitioners and their needs. Similarly,
elationships are mentioned in papers that focus on approaches
or increasing the uptake of science, including the coproduction
f knowledge (e.g., Meadow et al. 2015 , Laursen et al. 2018 ) or
mproved science communication and outreach (Runnebaum
t al. 2019 , Garlick and Fallon 2023 ). 
The authors of papers that mention relationships as an impor-

ant ingredient for engagement may be thinking of relationships
s essential to the success of the engagement. Nonetheless,
hen relationships are subsumed within a mix of factors, the
essage about the importance of relationships is muted. This
atters because when relationships are mentioned rather than
entered, they may become deemphasized in work plans, insti-
utional priorities, funding programs, and incentive structures.
ringing relationships to the center of the discussion is the first
tep toward investing funding and time into relationships and
valuating the role of relationships for successful engagement. 
In the present article, we review the research and practice of

cience engagement in the environmental and climate sciences
nd present lessons learned from 10 case studies of science
ngagement in climate adaptation science. On the basis of this
nalysis, we summarize actions for relationship-centered en-
agement. Where most of the research on environmental science
ngagement is focused on processes and approaches to knowl-
dge translation, we argue that intentionally centering the estab-
ishment and maintenance of long-term relationships between
esearchers and practitioners is vital for effective engagement
nd for creating robust, resilient, and results-driven partnerships
equired for society to adapt to climate change (e.g., Fang 2023 ). 

ethods 

he Northeast Climate Adaptation Science Center (NE CASC)
as founded in 2012 as part of a network of climate adaptation
cience centers (CASCs) initiated and funded by the US Geolog-
cal Survey (USGS) with a mission to deliver science to help fish,
ildlife, water, land, and people adapt to a changing climate. NE
ASC is a partnership between the USGS and a consortium of
cademic and nonprofit research institutions, federal research
aboratories, and a nonprofit inter-Tribal organization, hosted
y the University of Massachusetts, Amherst. A key CASC focus
s supporting partnerships between managers and scientists to
ddress climate adaptation science needs. 
We began our project by developing an evaluation framework

 supplement S1) on the basis of frameworks for project evalua-
ion created previously in other CASC regions (Wall et al. 2017b ).
e organized the framework into five categories reflecting the

tages of a project from inception to completion: inputs, process,
utputs, outcomes, and impacts, described in detail below and in

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biaf087#supplementary-data
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Table 1. Definitions of key terms associated with science engagement. 

Term Definition Reference 

Action research Research defined and driven by communities (or individuals) affected by a particular 
problem that the research seeks to solve. 

Lewin 1946 

Actionable science Science designed to support decision-making and natural resource management. 
Science in this case includes data, analyses, projections, or tools; and collaborating 
on the appropriate use of that information. 

Beier et al. 2017 

Boundary spanning An organization or individual who facilitates science engagement, including dialogue 
between scientists and managers. 

Guston 2001 , Cash et al. 
2003 

Community-based 
participatory research 

Research that is conducted in reciprocal collaboration with community members, in 
which researchers and community members pool their resources to solve 
problems that neither could solve without the other. 

Atalay 2012 

Deficit thinking Believing that if the audience just understood the science, they would take the 
appropriate actions indicated by the science; believing that one-way 
communication in which scientists report facts will lead to behavior change in the 
audience. 

Scheufele 2006 , 2022 

Inclusive science 
communication 

“Science communication approaches that intentionally center diverse voices and 
identities, especially those that have been or remain marginalized in STEMM 

practice, research, training, and engagement, including but not limited to race, 
ethnicity, age, ability, gender identity, sexuality, and citizenship status.”

Canfield and Menezes 2020 

Knowledge brokers Individuals who collect, interpret, translate, and disseminate knowledge across 
organizational barriers, among groups to which they do not belong. 

Haas 2015 

Knowledge coproduction “The process of producing usable, or actionable, science through collaboration 
between scientists and those who use science to make policy and management 
decisions.”

Meadow et al. 2015 

Knowledge translation The exchange, synthesis, and application of knowledge between researchers and 
users to capture the benefits of research 

Davis et al. 2003 

Public engagement with 
science 

Multidirectional dialogue among scientists and their audiences, that allows all of the 
participants to learn. 

McCallie et al. 2009 

Public participation in 
scientific research 

“Intentional collaborations in which members of the public engage in the process of 
research to generate new science-based knowledge.”

Shirk et al. 2012 

Relationship “The way in which two or more concepts, objects, or people are connected, or the 
state of being connected; the way in which two or more people or groups regard 
and behave toward each other.”

Oxford University Press 2000 

Relationship- centered 
engagement 

An approach in which building relationships between scientists and practitioners is 
the core focus of work aiming to result in science engagement. 

The present article 

Translational ecology “An approach that embodies intentional processes in which ecologists, stakeholders, 
and decision makers work collaboratively to develop ecological research via joint 
consideration of the sociological, ecological, and political contexts of an 
environmental problem that ideally results in improved environment-related 
decision making.”

Enquist et al. 2017 
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he supplemental material. Inputs refers to the networks, funding,
nd prior experiences that are the foundation for supporting
ngagement. Process refers to the project activities, such as plan-
ing, conducting, and communicating the research. Outputs are
he products created by the project team, such as reports, pub-
ications, tools, and outreach materials. Outcomes are short-term
r immediate consequences of the project: Why does this project
atter and to whom? Impacts are long-term consequences: Who
r what changed in a durable and lasting way? 
We identified 10 projects that spanned the geographic region

nd successfully achieved science engagement. These projects
ncorporated different scientific approaches (modeling, synthesis,
eld data collection), habitats (coastal, freshwater, terrestrial),
nd funding mechanisms (consortium projects funded for five to
even years that enable researchers to sustain relationships with
ractitioners and respond to practitioner needs versus solicited
projects funded for one to three years with predefined research
and engagement goals). 

To collect and analyze data in our review, we used semistruc-
tured interviews (e.g., Knott et al. 2022 ). We analyzed the data
using a thematic analysis based on inductive coding (Boyatzis
1998 ). This is an exploratory, data-driven approach through which
codes emerge from the data, and the codes represent the unique
perspectives of the interviewees; this approach facilitates the
conditions for keeping researchers open to new ideas and themes
presented by the interviewees (Fereday and Muir-Cochrane 2006 ,
Thomas 2006 ). And because the themes emerge organically
from the interviews, thematic analysis is particularly salient for
cocreating knowledge (Braun and Clarke 2006 ). This method is
well aligned with our study because we are cocreating the answer
to an open-ended question: What factors created successful
engagement in collaborations between researchers and natural

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biaf087#supplementary-data
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esource managers? Thematic analysis allowed us to be open
o the full range of possible factors, and to group the factors by
heme to better understand what contributes to success across
rojects and how to apply our learning to improve engagement. 
The present first author, MW, conducted 20 semistructured

nterviews with 11 NE CASC researchers and 10 natural resource
anagers between October 2020 and March 2022 ( supplement S2).

n one case, two researchers from the same project participated
n a single interview; for our analysis, we considered the cu-
ulative comments from both interviewees in that interview
s a single interview, to give equal emphasis to all 10 projects
n our analysis. In this cocreated work, the interviewees—most
f whom are among the present authors—created the data set
hrough the semistructured interviews. The interviewees also
ontributed to interpreting the results as described below. The
nterview prompts ( supplement S3 and S 4) were designed to
lign with our review framework and are organized into the five
roject stages (inputs, process, outputs, outcomes, and impacts;
upplement S1). The interviews were recorded via Zoom with
he participants’ permission, and transcripts were autogen-
rated via Zoom. MW conducted the thematic analysis. She
pecifically looked for themes described by both researchers and
anagers that led to the successful application of science in
atural resource management decision-making. On identifying
hese themes, she rereviewed the transcripts to confirm that
he themes aligned with interviewee’s statements. Next, she
ereviewed the transcripts to identify the number of interviews
n which interviewees comments aligned with each theme. All of
he coauthors, including the interviewees, contributed to validat-
ng and interpreting the results. The interviewees also provided
ontext, insights, and concrete examples to contextualize and
larify the findings. Because we told the interviewees that they
ould not be directly quoted, we have provided paraphrased
xamples of their statements aligned with each theme. 

esults 

n this section, we describe the key themes identified through
ur conversations with researchers and resource managers. We
resent the themes in the order of the five project stages in our
eview rubric (inputs, process, outputs, outcomes, and impacts;
upplement S1). For each theme, we present the number of
nterviews in which that theme was expressed, of a total of 20
nterviews. 

nputs: How collaborations were established and 

unded, including institutional design 

stablishing Relationships 
o understand the origins of successful collaborations, we sought
o understand how the collaborations in our study were estab-
ished. We learned that, for most of the interviewees, the basis of
he collaboration was a dedication to a shared mission (12 of the
0 interviews, table 2 ). These interviewees met their collaborator
hrough professional meetings and introductions by trusted
olleagues. The interviewees specifically mentioned meetings,
orkshops, and conferences as valuable spaces for finding collab-
rators, and they noted that informal interactions beyond formal
resentations were particularly important for building relation-
hips (table 2 ). Through these relationship-building mechanisms,
esearchers and resource managers determined that they shared
oals for addressing research questions and applying the research
o management. In addition to those with a shared mission, in
wo interviews, the interviewees reported that they began their
ollaborations through a friendship that predated the project.
n the whole, in 14 of the 20 interviews, researchers and man-
gers described collaborations that were secured and affirmed
oth by sharing their overall goals and by sharing connections
hrough professional meetings, professional networks of trusted
olleagues, or a shared social community (table 2 ). 
Our results do not support the notion that successful collabo-

ations commonly form spontaneously with little effort. In fact,
e found the opposite: Spontaneously establishing a success-
ul collaboration is rare. In only 2 of the 20 interviews in our
tudy, collaborators reported that they began their collaboration
ia an unsolicited email, with no previous ties or connections
table 2 ). The lack of evidence that successful collaborations form
pontaneously enhances support for our finding that successful
ollaborations are grounded in professional or social networks
nd take time and effort to build and sustain. 
In the remaining 4 of the 20 interviews in our study, the

esearchers and managers reported that the link among the
ollaborators was a challenging experience, such as a hostile
olitical climate (table 2 ). 
We wondered which types of collaborations resulted in

ong-term partnerships. We found that collaborators who were
nited by a dedication to shared mission or friendship led to
asting long-term collaborations that continued beyond the focal
rojects in our study. In contrast, when the collaborators came
ogether via an unsolicited email without a prior connection or
ere united against a common adversary, the collaborations were
ot sustained. 
Nonetheless, all four modes described by the interviewees for

orming collaborations were associated with a successful project
hat met the aims of both the researchers and the managers: The
esearchers and managers described their project as successful
t providing useful information or experiences in 20 of the 20
nterviews. 

unding 
ight of the 20 interviews in our study were conducted with inter-
iewees who were particularly dependent on external grants to
upport their research. In six of those eight interviews, the inter-
iewees emphasized that longer funding durations are essential
or establishing and sustaining the partnerships they need for
ffective engagement (table 2 ). These interviewees identified the
ack of funding, time, and institutional support for the researchers
o codevelop research questions with the managers as an obsta-
le to successful engagement. The interviewees also described
romising relationships that were interrupted when short-term
unding ended and staff were reassigned to new projects. Longer
unding timelines, such as the 5–7-year funding cycle that sup-
orts NE CASC (via a cooperative agreement between the USGS
nd the University of Massachusetts, Amherst), was seen as ben-
ficial for developing science to address the managers’ needs in
n ongoing and iterative way. Although short funding cycles (1–3
ears) produced valuable research and management contribu-
ions, longer-term funding allowed the researchers to sustain re-
ationships and adapt research objectives to meet evolving needs.

nstitutional design 
n 9 of the 20 interviews, the researchers and resource man-
gers identified improving institutional rewards as a way to
upport and improve engagement. They suggested establishing
nstitutional rewards for collaboration, relationship building,
nd codeveloping research-based products that are useful for

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biaf087#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biaf087#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biaf087#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biaf087#supplementary-data
https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biaf087#supplementary-data
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Table 2. Themes and examples paraphrased from interviews. 

Category Examples Frequency 

Inputs: Establishing 
the collaboration 

Dedication to a shared mission: Several researchers and natural resource managers described sharing 
a mission to preserve and protect an important ecosystem or ecosystem service that is in peril 
because of climate change. 

12 

Managing against adversity: A researcher began a project with three natural resource managers. All 
three managers were subsequently reassigned by their organization and could no longer continue 
the project, which was a significant disruption to the project. 

4 

Friendships that preexisted the project: A natural resource manager described getting to know their 
researcher–collaborator long before their project, when they were both graduate students. When the 
opportunity for their current collaboration arose, the manager was enthusiastic about the chance to 
work with a grad school friend. 

2 

First ask: A staff member from the natural resource managers’ institution saw a talk by the researcher, 
and later sent a cold email. The researcher responded enthusiastically, and the manager spoke about 
being very pleased with the dedicated collaboration that followed. 

2 

Inputs: Funding Longer funding durations: A researcher said that their project duration was sufficient for collecting 
their data, but then the project ended, and their staff moved on to new projects. They needed more 
time to create manuscripts and presentations, and to support staff to convene monthly meetings 
with natural resource managers. 

6 

Inputs: Institutional 
Design 

Design for institutional rewards beyond peer-reviewed publications: Several researchers noted that 
sustaining relationships and collaborating with natural resource managers to apply research to 
management is the part of their job they enjoy most, but it is not aligned with their institutional 
reward structure. They would prefer to have their institutional rewards aligned with this work, and 
they speculated that more researchers would collaborate with managers if institutional rewards 
supported sustaining relationships and cocreating research-based resources such as 
decision-support tools. 

9 

Process Great collaborator was central to the success of the collaboration: A natural resource manager talked 
about how a highlight of their project was working with their collaborating researcher. They 
appreciated their collaborator for being easy to talk to, for being responsive to questions, and for 
sharing an interest in the same research and management concerns. 
Another manager appreciated that their collaborating researcher is knowledgeable, kind, and plays 
an active role in management conversations and communities by keeping in touch with specific 
managers and frequently attending managers’ meetings. 
Another manager appreciated that the researchers they worked with started by asking about the 
needs of the natural resource managers and the management agency, which made the collaboration 
feel like a real partnership. 

12 

Disruptions outside our control were the biggest problem: Several researchers noted that their projects 
were disrupted by staffing reassignments and changes in institutional priorities. To complete their 
projects, they had to find new collaborators and adapt to new institutional priorities. 

6 

Outputs Workshops and conferences are valuable: A resource manager described attending an annual meeting 
with researchers for years and becoming increasingly comfortable with asking questions and 
building relationships with researchers, which proved to be essential for applying research to 
management. 
A researcher described bringing research results to meetings and getting valuable feedback from 

managers which led to new projects. 

6 

Academic publications are used directly by natural resource managers: A resource manager described 
using peer-reviewed literature as a reference for policymaking and for preparing for media 
interviews, especially for controversial topics. 

3 

Products derived from academic publications are used by natural resource managers: A natural 
research manager said that peer-reviewed publications are not usable on their own; the resource 
manager relies on iterative conversations with scientists to figure out how to apply emerging 
peer-reviewed research to their management context. 
Another natural resource manager said that within the demands of their job, they do not have time 
to keep up with academic publications, so they rely on communities of practice and collaborations 
with researchers to identify relevant research and determine how to apply it in their management 
context. 

6 

Tools are only useful to the people who cocreate them: A resource manager described being offered 
decision support tools that were being used in other similar contexts but not revised or adapted to 
their specific context, and the tools were not useful. 

4 

A lack of long-term support (IT, etc.) for tools is a barrier: A researcher noted that tools are often an 
output of projects with short-term project-based funding. The tools have ongoing needs beyond the 
end of the project, such as IT support, and figuring out how to support and sustain the tool is 
challenging. 

3 
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Table 2. Continued. 

Category Examples Frequency 

Outcomes and 
impacts 

New researcher–resource manager networks: A researcher described how informal conversations 
between researchers and a boundary-spanning professional led to creating a network that brings 
together researchers, boundary spanners, and natural resource managers to use research to address 
specific natural resource management needs in the context of climate change. 

4 

Research being used in management plans: A researcher and a natural resource manager described 
how a series of monthly conversations between the researcher and a small group of resource 
managers to troubleshoot an emerging management challenge led them to collaboratively build a 
decision support tool that became the standard of practice for managing habitats in the context of 
the emerging challenge, and the tool has helped managers mitigate damage. 

14 

Career advancement and improvement: Several researchers said that collaborating with their natural 
resource manager–partners made them enjoy their work more and made their work feel more 
meaningful. 
Several natural resource managers said that collaborating with researchers opened up a unique 
pathway to conduct research and contribute to publications, which was not otherwise within the 
scope of their job description. Coauthoring publications helped them feel like they were putting their 
expertise to valuable use and was helpful for demonstrating their expertise for career advancement. 
Multiple scientists said they have improved their science communication skills through their 
collaborative work with natural resource managers. 

20 

Note: This table shows the themes that we identified through the thematic analysis. Each theme, for example “Dedication to shared mission,” is paired with one or 
more paraphrased examples of comments by interviewees to illustrate the theme. The frequency is how often the theme was expressed, shown as the number of 
interviews out of 20. 
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esource managers (table 2 ). These interviewees noted that the
rimary institutional reward for researchers is peer-reviewed
ublications. They observed that peer-reviewed publications are
ot always useful for managers, so this incentive can be at odds
ith enhancing engagement. Instead, they posited that institu-
ional support for researchers to codevelop research questions
nd research-based products with managers could enhance
ngagement. 

rocess: Project activities, successes, and 

hallenges 
roject activities 
ur initial goal was to document how researchers and natural
esource managers collaborate by metrics such as meeting fre-
uency, modes of communication, and engagement strategy (e.g.,
trategies defined in table 1 ). We found that no single strategy
as best in all cases. Instead, maintaining and sustaining rela-
ionships was the emergent factor that was most important for
reating actionable science in our study. In 12 of the 20 interviews
n our study, the researchers and resource managers reported
hat the strength of their relationship with their collaborator was
entral to the success of their project (table 2 ). 

uccesses 
esearchers and natural resource managers emphasized the
ositive experience of working with a good collaborator or friend.
atural resource managers in particular described the value of
aving access to researchers for information about topics beyond
heir immediate collaboration. For some managers, their comfort
eaching out to a researcher was grounded in a solid relationship
ith that person. For others, the comfort was created when re-
earchers welcomed questions and answered in a way that made
anagers feel encouraged and valued (e.g., taking the question
eriously, answering thoroughly, speaking to the manager as a
eer, and demonstrating an interest in learning more about how
heir research could be relevant to a management context). Inter-
iewees rarely described the importance of coproduction, transla-
ional ecology, or another engagement method. In our study at NE
ASC, relationships appeared to be more important to successful
cience engagement than specific approaches or techniques. 

hallenges 
n 6 of our 20 interviews, researchers and managers reported
isruptions from changing institutional priorities beyond their
ontrol. All of these interviewees noted that the biggest challenge
hey encountered was disruptions to the relationship in the form
f staff departures or reassignments (table 2 ). These disruptions
equired them to spend time finding new collaborators and
ealigning their research with shifting priorities, hindering their
rogress toward their engagement goals. 

utputs: Relevance and usefulness of products 
orkshops and conferences were viewed as useful outputs for

cience engagement in 6 of 20 interviews (table 2 ). The NE CASC
esearchers and managers reported that convenings are useful
hether they are organized by the project team or organized by
ther groups (e.g., professional societies), in which the project
eam participates and presents their results. 
Peer-reviewed journal articles (without additional supporting
aterials) are only sometimes useful to natural resource man-
gers. Of 10 natural resource managers we interviewed, only 3
eported that peer-reviewed publications are directly applicable
nd useful for their work needs (table 2 ). The interviewees identi-
ed reasons for the low practical value of publications including a
ack of access, esoteric topics, and tangential relationship to man-
gement decisions. Researchers and managers both observed
hat researchers are generally operating in a reward system
here peer-reviewed journal articles (publication rate, journal
eputation, and citations over time) are the primary metric of
esearch success; managers observed that a consequence of this
eward system is that topics deemed not publishable in research
ournals often went unaddressed for longer periods of time. 
The products derived from academic publications were useful

ccording to 6 of 10 natural resource managers we interviewed
table 2 ). The types of useful research-based products that the
anagers identified include outreach publications, toolkits, and
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Table 3. Case Study, Great Marsh: How researcher–manager partnerships influenced research and management. 

Project stage Description Example 

Inputs Networks, funding, prior 
experiences 

Seeds of collaboration began when a natural resource manager attended the annual “all 
scientist” research meeting for Great Marsh year after year. For the manager, being able to 
have informal conversations and ask follow-up questions following scientists’ formal 
presentations provided the basis for understanding how the marsh was changing because 
of sea level rise, and developing new management techniques on the basis of the latest 
research. 

Process Project activities: successes, 
challenges, alignment with 
project goals 

Witnessing drastic change in the marsh led managers to pay attention to the research and 
seek knowledge from researchers. Having had some interaction with researchers in the 
past helped managers to figure out who to contact and which research could help address 
the emerging issues. 

Outputs What was produced: relevance and 
usefulness, timing, being used? 

Outputs included a hydrodynamic model of marsh change (Langston et al. 2020 ) and a 
conceptual model of marsh change and sediment flux and budget, which provided 
context to observed change in the Great Marsh. The products answered the questions 
What changes require management intervention, and what changes indicate adaptation by a 
functioning ecosystem? Plus, research on competition and optimal productivity between two 
marsh grasses ( Spartina species) helped managers understand how the system may 
change and impacts on resources of concern that managers are tasked with managing 
(e.g., fish, birds; Mori et al. 2021 ). 

Outcomes and 
impacts 

Immediate consequences: why this 
project matters and how to 
improve 

The team convened workshops with managers and researchers to understand change in the 
system, what stressors needed to be addressed, and to develop nature-based techniques 
that would help the ecosystem adapt. Researchers were helpful in vetting proposed 
management techniques, and crucial in lending credibility to management techniques. 
An additional outcome was catalyzing new research to address newer and more pressing 
management challenges. 
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hecklists (e.g., a field checklist of common plant species found
n habitat types; refer to Kotar and Burger 2017 ). Four of the
0 natural resource managers further emphasized that their
nvolvement in cocreating research-based tools made those tools
articularly useful (table 2 ). 
In 3 of the 20 interviews, interviewees noted that the lack of

ong-term support for tools is a barrier to the long-term success
nd usefulness of these outputs (table 2 ). Tools require continued
upport beyond the end of a project, including information tech-
ology maintenance, staff time for interpretation and education,
nd updates of underlying science. But these ongoing needs are
arely supported, which limits the long-term usefulness and
sability of these tools, according to interviewees. 

utcomes: Benefits to scientific knowledge and 

anagement 
he researchers and natural resource managers both identified
xamples of how relationship-centered science engagement sup-
orted management decision-making and education. In 14 of the
0 interviews, the researchers and managers described examples
f research being used in management plans as an outcome of
heir collaboration. For example, through an NE CASC–supported
roject studying the effects of moderate eutrophication on a salt
arsh food web in the Great Marsh in eastern Massachusetts,

esearchers vetted proposed management techniques to support
limate adaptation in the Great Marsh and lent credibility to the
anagement techniques applied to the landscape. The collab-
ration helped the managers identify which changes required
anagement intervention and led to additional research to ad-
ress newer and more pressing management challenges (table 3 ).
In addition, in 4 of the 20 interviews, the researchers and
anagers described new researcher–resource manager networks
s an outcome of their project. These networks can lead to
dditional outcomes such as supporting management planning
nd launching new research collaborations to address emerging
management needs. For example, NE CASC provided capacity to
help launch the Regional Invasive Species and Climate Change
(RISCC) Network ( https://www.risccnetwork.org/), which serves
as a boundary-spanning organization to build relationships and
knowledge translation between research and management and
has now expanded across the United States and into Canada. Par-
ticipation in the RISCC network has led to increased knowledge
about climate change among invasive species managers, as well
as increased incorporation of climate change into management
practice (Evans et al. 2024 ). Similarly, NE CASC supported a
research team to work with regional wildlife managers to inte-
grate climate adaptation into state wildlife action plans over the
last decade, ultimately building climate change into long-term
management frameworks in the northeast and acting as a model
around the United States (Staudinger et al. 2024 ). 

Impacts: Enhancing climate adaptation, 
enhancing careers 
NE CASC is a relatively new institution (established in 2012), so
although we have documented examples of NE CASC research in-
forming the trajectory of management planning in the northeast
region (which we described above in the “Outcomes” section),
many longer-term impacts from these management strategies
are still yet to be measured and reported. 

Nonetheless, in all 20 interviews, the researchers and man-
agers described one or more positive impacts of their NE CASC
project on their careers. Several of the researchers and managers
noted meaningful impacts on their career trajectories, which
they attributed to their involvement in their projects. Multiple
researchers noted that collaborating closely with managers
via NE CASC changed their approach to formulating research
questions. The researchers now begin projects by speaking with
managers to develop questions that address management needs
instead of beginning projects by reading papers and developing

https://
http://www.risccnetwork.org/
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uestions to fill a gap in the literature. Those same researchers
eported increased satisfaction with their work, knowing that
heir research is useful to managers. Several of the managers
oted that their work on NE CASC projects contributed to career
romotions or establishing and maintaining a professional net-
ork that led to advancing their careers. Therefore, building and
aintaining relationships has long-term impacts on people and

he field of climate adaptation. 

iscussion 

 consistent theme from both researchers and natural resource
anagers was the importance of building trusting, long-term

elationships to improve the translation of climate adaptation
cience into practice. Relationships are fundamental for motivat-
ng human decisions and actions (Baumeister and Leary 1995 ).
eveloping relationships requires substantial time investment,
ong-term commitment (Tachera 2021 ), intention (Canfield and
enezes 2020 ), and trust (Stern and Coleman 2015 , Metz et al.
022 ), and relationships were central to every successful example
f science engagement in this study. Long-term relationships,
n turn, lead to greater levels of trust and commitment to
ollaboration (Kothari et al. 2011 ). Given both the importance
f relationships found in our evaluation and the presence of
elationships as a critical ingredient for building climate sci-
nce engagement (e.g., Meadow et al. 2015 , Enquist et al. 2017 ),
nstitutional leaders of academic, governmental, and nongovern-
ental organizations could likely create more science-driven
anagement outcomes by explicitly supporting and valuing

elationship building. Our results suggest that when institutions
eward intentional relationship building, science is more readily
ccessed and adopted in management. 

hallenges and opportunities for creating 

elationship-centered engagement 
lthough long-term, trusting relationships have been identified
s critical for the translation of knowledge in public health (e.g.,
ibbald et al. 2012 , Metz et al. 2022 ), economics (e.g., Phelps
t al. 2012 ), other social science fields (Bradbury 2015 ), and other
ciences (e.g., Roux et al. 2006 , Stern and Coleman 2015 ), this
pproach continues to face cultural and logistical challenges. 
Cultural factors influence science (Graves et al. 2022 ) and

ngagement (Bevan and Smith 2020 ), contributing to a tendency
or emphasizing the importance of engagement techniques more
han relationships (e.g., Meadow et al. 2015 , Enquist et al. 2017 ,
amzai-Dodson et al. 2021 ). For example, in their exposition
f forms of knowledge coproduction (in which researchers and
ractitioners work together to solve a problem), Meadow and col-
eagues (2015 ) highlighted modes of interaction that could lead to
oproduction but mainly focused on defining approaches rather
han relationship building. Engagement techniques may be per-
eived to be more scientifically rigorous than relationships; the
echniques can be developed and described methodically using
estern science methods, whereas cultivating relationships may
e perceived as nonscientific or the purview of social sciences.
ccordingly, researchers, natural resource managers, institutions,
r funders who were trained in science fields might overlook
elationship building as an integral part of engagement practice. 
Another cultural barrier to relationship building is the en-

renchment of one-way deficit thinking in science and science
ommunication (Roux et al. 2006 , Scheufele 2022 ). In the context
f climate adaptation, deficit thinking assumes that if decision-
akers better understood climate adaptation science, they would
nact better policies and management strategies. This mindset is
ot only deeply embedded in research culture but also logistically
xpedient, because one-way communication is faster and less
omplicated than two-way communication. Institutional and
unding structures further reinforce one-way communication by
rioritizing peer-reviewed journal publications as the gold stan-
ard of scientific progress. Despite its prevalence, the status quo
pproach of one-way communication has not been effective for
losing the knowing–doing gap. There are two key reasons—style
nd content. Too often, one-way communication is delivered
n ways that do not engage and motivate important audiences
Olson 2006 , Olson 2009 ). And too often, the information delivered
ia one-way communication does not align with the needs of
anagers and decision-makers (Oliver et al. 2014 , Matzek et al.
015 , Akerlof et al. 2023 ). Two-way communication creates es-
ential pathways and opportunities to exchange ideas and align
riorities to meet the needs of both researchers and practitioners.
Relationship-centered science engagement also faces culture-

ased objections, including the concern that relationships may
et in the way of researchers’ objectivity (e.g., Cvitanovic et al.
019 ). Scientific integrity is of utmost importance. Conflating
ntegrity with objectivity or blaming relationships when scientific
ntegrity fails is misplaced. Relationships are at the center of sci-
nce research (Cash et al. 2003 , 2006 ) and knowledge translation
Phelps et al. 2012 , Sibbald et al. 2012 , Fazey et al. 2013 ), whether
r not we acknowledge that fact; acknowledging the centrality
f relationships can improve scientific integrity by increasing the
ransparency of the relational context in which the research is
ituated, so that audiences can interpret the work accordingly. 
Logistical constraints for scientists also favor a focus on

ngagement methods over establishing relationships. Relation-
hips can take months to years to develop (Tachera 2021 ), but
rant funding rarely explicitly supports relationship building. For
xample, for projects funded by the CASC network, establishing a
esearcher–manager partnership is a prerequisite for funding, but
elationship building is not explicitly supported. Elsewhere, the
ast turnaround of funding deadlines and relatively short duration
f many funding programs are often incompatible with building
ew relationships. In addition, the value of relationships is often
 challenge to quantify, whereas the numbers of publications,
orkshops, tools, or webinars and the numbers of participants or
sers of such products are easier to document, report, and reward.
Without institutional support for developing new relation-

hips, information is likely to spread through the pathways of
xisting relationships. For example, practitioners tend to use
ata or results from researchers when they know, like, or trust
hem (Stern and Coleman 2015 , Metz et al. 2022 ); as humans, we
ave a documented tendency to prefer relationships based on
amiliarity, proximity, and similarity of backgrounds (Billig and
ajfel 1973 , Hampton et al. 2019 ). Therefore, when relationships
re taken for granted or formed opportunistically, they tend
o be formed with people similar to ourselves (Billig and Tajfel
973 , Hampton et al. 2019 ). This is especially true when project
eaders are operating under time pressure. A consequence is that
esearchers and resource managers from underrepresented racial
nd ethnic groups continue to encounter systemic exclusion from
limate adaptation science (e.g., Demery and Pipkin 2021 , Bara-
ino et al. 2023 , Fang 2023 , Marin-Spiotta et al. 2023 , Primack et al.
023 , Marjadi et al. 2024 ). This exclusion, in turn, has additional
onsequences (e.g., McGee 2020 ), including negative impacts
n the ability of teams and researchers to effectively solve
nvironmental problems. Homogenous teams underperform
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Table 4a. Actions institutions and funders can take to enhance engagement, adapted from Weiss and colleagues (2023 ). 

Theme Institutions and funders can…

Convene and interact Create opportunities for researchers and natural resource managers to convene and interact. 
Provide time and space for informal conversations. 

Create long-term stability Offer longer funding timelines to allow for both the development and maintenance of relationships. 
Invest in people; stability and continuity support sustained relationships. 

Align institutional rewards Incentivize researchers to prioritize questions initiated by natural resource managers, regardless of whether the 
partners’ questions will result in publishable research. 

Create staff positions that focus on bridge building, science coordination, research synthesis, or actionable science. 

Table 4b. Actions researchers and natural resource managers can take to enhance engagement, adapted from Weiss and colleagues 
(2023 ). 

Theme Researchers and natural resource managers can…

Convene and interact Treat relationship building as integral to your work. 
Look for collaborators and connections in new spaces. 
Ask for help and offer help. 

Create long-term stability Plan for a long-term collaboration, even if the funding is not certain; lay the foundation you need now to build a 
long-term collaboration. 

Seek support from institutions for long-term projects, and long-term stability in staffing. 

Align institutional rewards Researchers can acknowledge the centrality of relationships for creating science that is useful and used. 
Resource managers can alert your researcher partners when products and project outcomes are useful. 
Researchers can document and report the societal or environmental benefits of establishing and maintaining 

relationships with natural resource managers. 
Resource managers can acknowledge institutions that are supporting actionable science. 
Researchers can highlight the importance of relationships when communicating your science. 
Resource managers can highlight the importance of relationships when communicating your management 

decisions. 
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ompared to diverse teams when confronted with novel chal-
enges that demand new ideas and new solutions (Cheruvelil
t al. 2014 , Rock and Grant 2016 ). Ecosystems offer this lesson:
omogeneous ecosystems have lower resilience to disturbances
nd extreme events than diverse ecosystems (e.g., Elton 1958 ,
sbell et al. 2015 ). Teams that invest in relationships and cultivate
 culture of belonging among teammates with diverse experi-
nces and viewpoints are in the best position to comprehensively
dentify challenges and create useful solutions (Uriarte et al. 2007 ,
ambert et al. 2013 , Cheruvelil et al. 2014 , Ely and Thomas 2020 ,
llen et al. 2021 , Kūlana Noi ̒i Working Group 2021 , Love et al.
021 , Bresman and Edmondson 2022 , Bowman Williams 2023 ,
dmondson and Bransby 2023 , Fang 2023 , Itchuaqiyaq 2023 ). 

nstitutional actions to enhance engagement 
nstitutional leaders and funders can help overcome logistical
arriers to relationship-centered science engagement by align-
ng timelines, incentive-and-rewards systems, and evaluation
etrics with engagement goals (tables 4 a and 4 b). 
The researchers in this study emphasized that sustained

roject funding is essential for developing trusted relationships.
ur finding aligns with research by others, including the leaders
f Science Links, an environmental science-to-policy program.
cience Links provides a particularly relevant comparison be-
ause it is embedded within the Hubbard Brook Ecosystem
tudy—a dedicated long-term ecological research program. They
ound that effective engagement depends on sustained programs
that foster long-term relationships (Driscoll et al. 2011 ). Their
research across five Long-Term Ecological Research Network
sites further illustrates this point. Enduring partnerships made
successful engagement possible at each site; these reciprocal
arrangements were fostered by stable, long-term support. Their
work underscores what is possible when consistent funding
enables research programs to build and maintain meaningful
collaborations over time (Driscoll et al. 2012 ). 

We found that funding programs that require and incentivize
engagement help researchers and resource managers prioritize
engagement. For example, institutions such as the CASC network
and the National Oceanic and Atmospheric Association’s Sea-
Grant program have built funding structures that require science
engagement and reward relationship building. Other programs
provide funding in the form of requests for concept papers (the
Established Program to Stimulate Competitive Research) and pri-
ority ideas (the Bureau of Ocean Energy Management). Research
staff supported by the USGS and the US Department of Agricul-
ture Cooperative Extension programs also focus on building rela-
tionships with practitioners to meet science needs. Researchers
interviewed in this study noted that combining a requirement to
collaborate with resource managers plus funding to establish and
sustain the relationship is a particularly powerful combination. 

Our findings highlight the importance of institutional incen-
tives and funding support for researcher–practitioner interac-
tions (e.g., through meetings and workshops) in developing and
sustaining trusted relationships. Researchers and managers
observed that building relationships requires not only meeting
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Box 1.Why and how to acknowledge the role o

The stories we tell about succeeding in science and engagem
funding and career advancement. Acknowledging the cen
our story. The strategic importance of acknowledgement 
in academia, told by the retired Stanford Professor David
series of academic achievements paved the way for his su
that paved the way for his success.

Consider how you would design a funding program to supp
based on academic merit.

Now consider how you would design a funding program with
actionable through relationships.

ut also opportunities for longer conversation, informal dialogue,
nd small group or one-to-one interactions. Beyond initiating and
ustaining relationships, we found that these interactions were
ssential for generating actionable science and integrating re-
earch into practice. Although relationships are sometimes de-
cribed as primarily important for the final step of connecting
ompleted research to policy (e.g., Driscoll et al. 2011 , Oliver et al.
014 ), we observed relationship building at the outset of a re-
earch project facilitates creating the relevant research necessary
or decision-making (e.g., Garlick and Fallon 2023 ). 
In addition to focusing on individual science projects, funders

nd institutions could strengthen engagement by supporting
edicated staff and organizations that connect science and
anagement over the long term (Evans et al. 2024 ). For exam-
le, boundary-spanning organizations serve as strategic hubs
or experts who facilitate dialogue and relationship building
etween researchers and practitioners (Guston 2001 , Bednarek
t al. 2018 , Wye et al. 2019 ). Funders and institutions could
ncentivize boundary-spanning activities that create actionable
cience by providing long term support for engagement staff and
rganizations that focus on connecting science and management.
Researchers and resource managers in this study identi-

ed a critical misalignment in institutional reward structures:
eer-reviewed journal articles remain the primary currency
or researchers’ promotion and advancement, whereas other
ontributions essential for creating actionable science—such
s workshops, cocreated tools, and relationship building—are
argely overlooked. However, these outputs and outcomes are
mong the most useful for resource managers, as is supported by
ur findings and those of others (e.g., Matzek et al. 2014 , Beaury
t al. 2020 , Hyman et al. 2022 ). 
Expanding institutional reward systems to recognize metrics

elevant to science engagement has been identified as a best prac-
ice across multiple forms of scholarly communication, including
eer-reviewed publications (e.g., Uriarte et al. 2007 , Bednarek et al.
025 ), opinion articles (e.g., Tachera 2021 ), and presentations (e.g.,
eliú Mójer 2022 ). Tachera’s (2021 ) recommendation to reframe
cience and funding programs to explicitly value relationship
uilding aligns closely with our finding that relationships are the
ost important factor for successful engagement. 
Institutions can enhance support for engagement by updating

valuation criteria to recognize a broader range of outputs, out-
omes, and impacts, particularly those that establish and sustain
elationships. Rewarding relationship building and aligning incen-
ives with the communication methods most useful to resource
anagers would improve both the accessibility and applicabil-

ty of research. A more effective evaluation framework would
ationships in successful science engagement.

influence how we design institutional reward systems such as 
role of relationships in science engagement requires changing 
strated by two true autobiographical stories about succeeding 
ree (2019 ). In the first version of his story, he describes how a 
. In the second version, he describes the strategic relationships 

ctionable climate adaptation science, with funding allocated 

same goals, knowing that climate adaptation science becomes 

ssess not only traditional research outputs but also whether
rojects successfully initiated and maintained meaningful
artnerships. 
Notably, evaluating relationships as a component of science

ngagement falls within the expertise of the social sciences, but
unding for social science research remains limited in programs
esigned to support climate adaptation (e.g., Overland and So-
acool 2020 ). A robust integration of relationships as a valued
utcome in science engagement will require expanded social
cience expertise. 

ctions for researchers and resource managers 
o enhance engagement 
n addition to the actions for institutional leaders described above,
ur research revealed two actions that researchers and resource
anagers can take right away to improve engagement by center-

ng relationships: acknowledging the central role of relationships
or effective science engagement and implementing collaboration
ractices that promote building and sustaining relationships. 
Acknowledging relationships has two important components:
hy to do it, and how to do it. Acknowledgement is a powerful
rst step for catalyzing positive changes that improve systems
nd institutions (Crenshaw 1989 , Leonard 2021 , Callwood et al.
022 ). By acknowledging that science impact results from a
ombination of relationships and rigorous science, researchers
nd managers can make relationships visible and demonstrate
he case for investing in this powerful combination. On the
ther hand, when relationships are not acknowledged, they are
endered invisible, propagating the fallacy that the quality of
he science alone will determine whether the results will be
ranslated into actionable management decisions (box 1 ; Cash
t al. 2003 , 2006 , Fazey et al. 2013 ). To make relationships visible,
esearchers and managers can describe the unique contributions
ach partner makes, imagine a scenario in which the partnership
id not exist and describe what would not be possible or what
ould not have been achieved, and highlight relational outcomes
f their collaboration such as new or strengthened partnerships. 
To build and sustain relationships, researchers can be respon-

ive to questions and information requests by managers, because
uick wins are an important way to build trust and work towards
ommon goals (Metz et al. 2022 ). Researchers can also use active
istening to demonstrate an interest in learning more about how
heir research could be relevant to a management context, includ-
ng by attending meetings frequented by managers. Managers
an initiate conversations with researchers by networking with
esearchers when attending the same meetings and by reaching
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Box 2. Tools for facilitating two-way communicatio

GOAT framework: Goals, outcomes, audience, tools 
The purpose of this tool is to guide researchers and natural r

and for whom,” before determining your actions. Apply
Researchers and managers independently write down t
considering for their work. Then reconcile the lists and 
check how well the goals and outcomes align with the d
shared goals, outcomes, and audiences, then determine
your goals and desired outcomes. Revisit this framework
on which your project plan is predicated are still borne 
category, revise the framework accordingly and proceed 

Using Intention, Reflection, and Reciprocity (Canfield and M
Starting at the outset of a project, project leaders and part

seeking to receive via this project (reciprocity), and dete
above, each participant starts by responding to these p
collaborators understand each other’s intentions, agree o
the reflection frequency. Repeat frequently to avoid propa
facilitator who can guide the project team to set intention

ut to researchers with interests related to their management pri-
rities. Managers can actively seek opportunities to collaborate on
esearch and help shape research priorities to align with manage-
ent needs. To strengthen nascent relationships, researchers and
anagers can use processes that focus on relationship building

hrough identification of common goals and objectives (box 2 ). 

onclusions 

entering relationships improves science engagement through a
ositive feedback loop. When researchers and natural resource
anagers collaborate toward shared and clearly articulated goals,

he products and outcomes become far more useful for solving
eal-world environmental challenges (e.g., Hyman et al. 2022 ). Our
esults coupled with consistent reports of the centrality of rela-
ionships in other fields (e.g., Kothari et al. 2011 , Sibbald et al. 2012 ,
liver et al. 2014 , Metz et al. 2022 ) suggest that relationships are
entral to effective science engagement with practitioner groups
ore broadly (e.g., planners, educators, decision-makers). 
The experiences of the NE CASC researchers and managers

uggest strongly that relationship-centered engagement is the key
o bridging the knowing–doing gap. Addressing this gap requires
 broader definition of scientific progress—one that rewards re-
ationship building as both the catalyst for generating action-
ble research and the foundation for its integration into manage-
ent. For managers and researchers to overcome the myriad of
limate change adaptation challenges, their efforts must become
ore useful to all constituencies, including researchers, man-
gers, decision-makers, and public audiences. Our research sug-
ests researchers, resource managers, funders, and institutions
an all play a role in reorienting toward a relationship-centered
pproach using three essential steps: acknowledging the cen-
ral role of relationships for creating usable science, lengthening
unding timelines to better support establishing and maintain-
ng relationships and ensure that the science reaches practition-
rs, and aligning institutional rewards with relationship building

ctivities.  
uilding relationships, and enhancing engagement.

rce managers to ground a project in “why you are collaborating, 
 framework beginning with the planning stages of a project. 
goals, desired project outcomes, and the audiences they are 
ify what goals and outcomes everyone has in common. Next, 
d audiences. Once researchers and managers have agreed on 
ools (e.g., methods, protocols) that are best suited to achieve 
ey milestones in the project to determine if the assumptions 
If you have learned new information that changes any GOAT 

refined methods and protocols (Weiss et al. 2023 ).
zes 2020) for inclusive engagement 
nts set intentions, determine what they want to give and are 
e a process and frequency for reflecting. Like GOAT described 
ts individually, and then responses are shared such that all 
 parameters for reciprocity in the collaboration, and approve of 
g misunderstandings. Consider working with a skilled external 
flect on how the collaboration is going, and tend to reciprocity.
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