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Graphical abstract

Lessons from bright-spots for advancing knowledge exchange at the
interface of marine science and policy

Interactive knowledge exchange at the interface of marine science and policy is key for evidence-informed
decision-making - but hard to do. To understand how to achieve effective knowledge exchange, we analyze 25 successful

examples ('bright-spots’) regarding their initiation, goals, approaches, successes, enablers, and lessons. We show that
diverse successes are achievable and that the key enablers of those successes are:
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Actors Processes Support Contexts Timing and need
® High quality of interactions, @ Collaborative @ Supportive and flexible ® Embrace governance ® Right timing (policy window)
relationships and trust methodologies including funding, and financial background. scale. and and opportunity, persistent/
between individuals feedback/rapport and incentives/benefits location and build on continuous effort, and
* Diverse. open-minded, and high research quality. ® Political supportiveness, previous research/ punctual delivery.
devoted actor group/team.  ® Flexible and transparent demand and receptiveness,  comnections. ® Urgency of an issue

processes that can be ® Public attention and ® Local community (hot topic) with high social-
updgt%d and refined as support through media or %ﬁaderihu? and support . ecological relevance.
neede f rough strong organizaticn

storytelling, and governance culture.

® |ndividual backgrounds,
skills. and situational
awareness.

We give recommendations on a personal (be aware/reflexive), process- (be inclusive), external- (team-up), and
interpersonal level (facilitate trust). In sum, making knowledge exchange success more routine requires:
1) training and mentoring scientists with focus on interpersonal skills and networks, 2) institutionalizing knowledge

exchange in organizational agendas, 3) implementing broader research impact metrics, and 4) transforming funding
mechanisms to cover impact planning and required effort and activities.

Abstract

Evidence-informed decision-making is in increasing demand given growing pressures on marine
environments. A way to facilitate this is by knowledge exchange among marine scientists and decision-
makers. While many barriers are reported in the literature, there are also examples whereby research
has successfully informed marine decision-making (i.e., ‘bright-spots’). Here, we identify and analyze
25 bright-spots from a wide range of marine fields, contexts, and locations to provide insights into how
to improve knowledge exchange at the interface of marine science and policy. Through qualitative
surveys we investigate what initiated the bright-spots, their goals, and approaches to knowledge

exchange. We also seek to identify what outcomes/impacts have been achieved, the enablers of success,
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and what lessons can be learnt to guide future knowledge exchange efforts. Results show that a diversity
of approaches were used for knowledge exchange, from consultative engagement to genuine knowledge
co-production. We show that diverse successes at the interface of marine science and policy are
achievable and include impacts on policy, people, and governance. Such successes were enabled by
factors related to the actors, processes, support, context, and timing. For example, the importance of
involving diverse actors and managing positive relationships is a key lesson for success. However,
enabling routine success will require: 1) transforming the ways in which we train scientists to include a
greater focus on interpersonal skills, 2) institutionalizing and supporting knowledge exchange activities
in organizational agendas, 3) conceptualizing and implementing broader research impact metrics, and
4) transforming funding mechanisms to focus on need-based interventions, impact planning, and an

acknowledgement of the required time and effort that underpin knowledge exchange activities.

Keywords: Research impact; Marine environmental governance; Science-policy interface; Evidence-

informed decision-making; Transdisciplinary research

1. Introduction

Navigating the challenges facing marine social-ecological systems (cf. Berkes, 2017; Berkes et al.,
2003) in ways that are sustainable and equitable requires the accessibility and integration of existing
and newly emerging scientific knowledge into decision-making processes (Addison et al., 2018;
Alexander et al., 2020; Fisher et al., 2014; Pendleton et al., 2019; Sutherland et al., 2004). The
accumulation of information alone, however, is not enough to solve the complex and dynamic
challenges facing marine social-ecological systems. Rather, it is crucial to improve the translation of
marine scientific knowledge into action (Buxton et al., 2021), for example, through improved

knowledge exchange (hereafter ‘KE”) among science and policy actors (e.g., Cvitanovic et al., 2016).

KE is a relatively new concept within marine management. In its broadest sense it implies a two- or
multi-directional process of knowledge sharing with mutual benefits and learnings to both scientists
and decision-makers (Fazey et al., 2013). KE therefore seeks to move beyond traditional linear models
of science communication, which positioned researchers as the ‘providers’ of knowledge and decision-
makers as the ‘users’ of knowledge, by recognizing the interdependencies between them (reviewed by
Cvitanovic et al., 2015a). Over the past decade numerous approaches to improving KE at the interface
of marine science and decision-making have been identified, including the process of knowledge co-
production (Chambers et al., 2021; Norstrdm et al., 2020) and the utilization of boundary spanning
individuals (Cvitanovic et al., 2017; Lomas, 2007) or organizations (Bednarek et al., 2018; Cvitanovic
et al., 2018; Meyer et al., 2015). For the purpose of this paper, and to be inclusive of all KE processes,

we define KE as the interchange of knowledge between research producers and users, spanning all
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activities and processes of knowledge generation, sharing, storage, mobilization, translation, mediation

and use (Best and Holmes, 2010; Cvitanovic et al., 2015a).

Despite growing recognition for the importance of KE, many barriers remain that limit the integration
of marine science into policy and practice (Addison et al., 2015; Cvitanovic et al., 2015a). For example,
barriers relate to the decision-making process itself (e.g., lack of time or expertise to search for, access
and interpret scientific knowledge), cultural differences between science and policy (e.g., different
‘languages’), institutional disincentives (e.g., publish or perish), and inadequate resources (time, money,
capacity) (Cvitanovic et al., 2016, 2014; Rose et al., 2018; Walsh et al., 2019). Marine scientists often
have the personal goal of impacting marine policy and management through their research, but few can

report cases where they have achieved this (Cvitanovic et al., 2015b).

Clearly, there is still much to learn about how to effectively connect marine research with decision-
makers and management. One step forward is by learning from ‘bright-spots’ - successful examples
whereby marine science has informed policy and/or practice (Cvitanovic and Hobday, 2018). The
importance of bright-spots as seeds of positive outcomes (cf. Bennett et al., 2016), as well as the
meaning and diversity of impacts from successful KE are becoming increasingly studied and understood
(Cooke et al., 2020; Cvitanovic et al., 2021a; Karcher et al., 2021). Broadly, impacts can be described
as “changes in awareness, knowledge and understanding, ideas, attitudes and perceptions, and policy
and practice” (Morton 2015, p.36). It can span individuals, groups, organizations, societies, and
ecosystems but are a matter of the context-specific perceptions of intended beneficiaries, as well as
others who might be disadvantaged (Cvitanovic et al., 2021a; Reed et al., 2021). However, what
constitutes success can vary across projects and perspectives — and evaluation of KE is challenging
(Jagannathan et al., 2020; Meagher et al., 2008; Pitt et al., 2018; Posner and Cvitanovic, 2019).
Increasingly, there are calls to more specifically plan for and acknowledge less tangible social outcomes
like changed mind-sets, strengthened relationships, or resolved conflicts (Karcher et al., 2021; Louder
etal., 2021). Accordingly, for the purpose of this study we define KE success as knowledge becoming:
“accessible, understandable, shared, and used, enabled by good knowledge exchange products,
- processes, and social outcomes [...], with the potential to contribute to changes in policy and
demonstrable societal impact” (Karcher et al., 2021, p.214).
However, more work is needed to understand the most promising pathways and the enabling factors to

obtain such successes.

Learning from KE successes may help to build capacity for evidence-informed decision-making and
equip scientists, decision-makers and practitioners with new ways of working together. Therefore, the

aim of this study is to empirically identify, analyze and learn about improving KE from a broad range
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of marine science-policy bright-spots across different scales and marine ecosystems. We do this by
addressing the following questions:
1) What initiated the project/initiative and what were the goals?

ii) Which approaches to KE were used?

iii) What outcomes and impacts were achieved?
iv) What were the enablers of KE success?
v) What lessons can we draw from them to improve KE at the interface of marine science and
policy?
2. Methods

2.1 Recruitment of research participants

The Human Ethics Committee (Protocol 2020/693) at the Australian National University approved this
study prior to data collection. We identified international experts in the field of marine science-policy
interactions from a systematic review of the academic literature (as reported in Karcher et al., 2021).
There was no individual rationale for each expert or their case study, rather a systematic identification
process with self-identification of policy- or context-specific success by respective case study leaders.
The lead author team (DK, CC, IvP, RC) checked studies from that body of literature for relevance to
the scope of the present study (i.e., marine case studies at the science-policy interface covering KE
interactions). If study focus and lead author research focus/background aligned, we contacted the lead

author of each study, otherwise a different author on the same publication was contacted.

We contacted identified experts and asked if they were able and willing to participate. If so, they were
asked to fill out a text-based survey with open-ended questions (Supplementary Material 1) (following
approaches described in Kelly et al., 2019; Norstrom et al., 2020). Because literature in the field of
environmental science-policy connections is predominantly produced by organizations from Europe
and North America (Karcher et al., 2021), we actively took steps to overcome existing publication bias
(e.g., geographical). Specifically, we sought to achieve a more balanced representation of global experts
by asking the initial participants to identify other experts in the field (snowballing) and stopped when

case studies from all continents and oceans were identified and included in the study.

In total, we contacted 49 potential participants, 33 of whom participated in the survey (67%) and joined
this paper as co-authors (for some case studies, there was more than one expert contributor). Most
participants played the role of a researcher within their specified case study (n=14), followed by KE
connector/organizer (n=13) (including knowledge broker, boundary organization employee), or
advising expert (n=8). Some played more than one role and in five cases the identified experts were

external to the KE process (e.g., involved as a policy analyst).
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2.2 Selecting bright-spots

For the purpose of this study, we consider bright-spots to be situations when KE success (see
Introduction) was achieved and marine research has had an impact (be it instrumental or non-
instrumental) on policy and/or the practice of marine management (following Cvitanovic and Hobday,
2018). The included bright-spots were self-identified by the participants to account for individual
notions to the perception of success where those involved know what met their needs and ambitions
(Le Heron et al., 2021). We purposefully asked for bright-spots in which any research discipline
(spanning both the social and natural sciences) has had an impact on policy and/or practice. To be
considered for inclusion in this study, the bright-spots had to include actors from science and policy,
and some also included actors from other stakeholder groups (e.g., fishers, NGOs, civil-, or boundary
organizations). This process identified 25 bright-spots that span a wide range of ecological fields,

marine spaces and policy scales (Supplementary Table 1).

An information-oriented selection of maximum variation case studies was followed (Flyvbjerg, 2006).
The case study contexts and scales vary to generate diverse examples and lessons in the field. Most of
the bright-spots focused on coastal waters, followed by national waters/exclusive economic zones
(EEZs) as well as combinations of either coastal lands and waters, or coastal and offshore waters. Their
governance level was mostly national, followed by local, regional (i.e., sub-national or state-level), and
international (i.e., multi-national) (Figure 1). In cases where bright-spots involved multiple levels we
used the dominant level to characterize it for the purposes of further analysis. Among the 25 included
bright-spots, 20 were based on completed projects, and five were ongoing. As per the criteria for
inclusion in this study, projects that were still ongoing had to have already achieved some form of
demonstrable impact/success related to KE. The starting points of projects date back to the 1990s, but

the majority (n = 16) commenced in 2010 or after, most recently in 2019.
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Figure 1: Global distribution of marine science-policy bright-spots analyzed through this study, with
international (EX), national (FY), sub-national/regional (M), and local (M) governance level. Numbers

identify the bright-spots (see Supplementary Table 1).

2.3 Data analysis

Survey responses were analyzed using the qualitative data analysis software NVIVO 12. Following a
grounded theory approach, in vivo inductive thematic coding was conducted for each research question
with iterating theming of codes (Charmaz, 2008, 2006; Glaser and Strauss, 1967; Saldafia, 2015). The
research questions embodied the starting points (i.e., broad themes like approaches, successes, enablers,
recommendations) followed by an iterative, coding process within those themes. Hence, without
additional pre-classification, the individual codes (using the participants’ words) emerged directly from
the data. As coding progressed, they were iteratively compared to existing codes to identify data-driven

descriptive key themes (Blythe and Cvitanovic, 2020; Fleming and Vanclay, 2009; Saldafa, 2015).

To ensure inter- and intra-personal coding reliability, a randomly selected subset of three surveys was
pilot-coded twice within four weeks by the lead author, as well as independently pilot-coded once by
each for the four coordinating authors. We then met to discuss our individual codes and themes to
identify overlap, and more importantly, points of divergence in our coding. Subsequently, three surveys
were coded by two authors (DK, CC) and discussed to ensure coding reliability. A second cycle of
coding was undertaken to find higher-level labels (i.e., broader categories), particularly for questions
that had a lot of data themes. The data were reanalyzed following thematic coding to unravel coherent
key themes (Saldafia, 2015). Emerging themes are reported in the results if they were raised by more

than two bright-spots.
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2.4 Methodological limitations

There are some methodological limitations associated with case study analysis that are important to
note. Even though case-study research is well recognized for its contribution to understanding complex
issues (see description of qualitative case-study research in Starman, 2013), the findings are not always
directly generalizable across contexts. Thus, in presenting the results we acknowledge that the interface
between marine science and decision-making varies between sectors, cultures, political systems, and
governance levels. Thus, whilst the lessons we present are purposefully drawn from diverse case studies
in diverse locations, settings, and levels to represent this range of contexts, they should be considered
as guidelines rather than directly applicable to each context. While biases may exist in self-identification
and self-reporting, this approach directly links to impact attainment in that impacts on policy or
management were shown to be directly related to how ‘successful’ participatory transdisciplinary
research is perceived (Steger et al., 2021). When discussing successes and their enablers within the

bright-spots, we always refer to KE success, not a specific conservation success or impact.

3. Results

The coding of survey responses resulted in 1,413 codes that were distributed across the main study
goals and grouped together as themes. Themes are presented in order of number of sources (bright-
spots, ‘n’) that mention the theme throughout the study. The frequency, which refers to the number of
times each theme was mentioned by the participants (i.e., number of references), is presented in

Supplementary Table 2.

3.1 Bright-spot setting (initiation, goals, approaches)

Data analysis revealed that the bright-spots had three main initiators or origins: 1) policy demand (i.e.,
raised by policy processes or documents) (number of bright-spots (n) =12), ii) research actors (n=12),
and iii) third parties (n=11). Those third parties initiating the bright-spots were mostly funding agencies
(e.g., funding requirement), but also NGOs, boundary organizations, or local or Indigenous

communities.

The most common goals within the bright-spots were ambitions to impact policy (n=17, particularly in
national-level bright-spots) and create both scientifically and policy-relevant knowledge (n=15). Other
commonly reported goals included impact on governance (n=12), social outcomes (n=12), societal well-

being (n=9), and ecological well-being (n=8).

A diverse range of KE approaches was used across the 25 bright-spots, which were classified into three

overarching themes (Figure 2): (i) activities (n=25, i.e., specific actions such as events, meetings,

8
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collecting relevant knowledge, and connecting/facilitating/convening people and organizations); (ii)
strategies (n=24, i.e., broad concepts such as knowledge co-production, boundary work, and advisory
bodies/agencies/assessments); and (iii) products used (n=14, e.g., policy briefs or meeting papers). It is
important to highlight interactions among these three themes. Altogether, convergent, collaborative
spaces were important and one participant explained that their events (i.e., workshops) were structured
to first “open [ ] up a ‘divergence’ in terms of views and knowledge, and [then] create [ ]

9

‘convergence ™. A full list of approaches, strategies, and products can be found in Supplementary Table

2.

# ) )
&‘Vi Co-production

o
/o Strategies m Boundary work

ﬂAdvisory bodies

Fovh
¢H>  Connect
[ ]

=] .
.—. ~ Activities m Evens
- Q Meetings
Successful knowledge

exchange
m Policy briefs
Ly
E Products Meeting papers

@ Reports, roadmaps,
models, tools

Figure 2: Summary of the key approaches (spanning the strategies used, activities undertaken, and

products produced across the 25 analyzed case studies) to achieving successful knowledge exchange in

bright-spots at the marine science-policy interface.

3.2 Successes and impacts achieved in bright-spots

The successes most commonly identified were impacts on policy (n=22). Reported impacts on policy
included production of management/policy documents, the new formation of protected areas, and
informed decision-making processes. Impacts on people was the next most commonly identified theme
(n=17), being relatively more common in regional-level case studies (Supplementary Table 3). Impacts
on people included the expansion of social networks, relationships, trust, and mitigation of conflicts. It

also included impact on individuals, for example, decision-makers (e.g., increased awareness and
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understanding of available and needed science), stakeholders or resource-users (e.g., increased
recognition of other perspectives and/or conflicts) and researchers (e.g., learning about opportunities
and roles of science and decision-makers). Individual impacts also reached more personal aspects as

“researchers had increased interest, confidence, and motivation to further engage with policy-makers”.

Other successes commonly identified were impacts on governance (n=17, e.g., changed management
processes, new monitoring/assessments, shift to ecosystem-based or community-based management)
and ‘relative’ successes (n=15). The latter include projects that went further and faster than anticipated,
hit their own goals, or achieved something for the first time (e.g., management break-through after
stagnation). For example, participants said that the project met their objective “in full but at a more

rapid rate than expected” or managed to “push the boundaries from what was initially anticipated”.

3.3 Enablers, lessons, and recommendations from global bright-spots

Participants identified five key categories of enablers (Table 1, Figure 3): actors (n=23), processes
(n=22), support (n=16), contexts (n=16), and timing and urgency (n=13). Furthermore, participants
made statements on the lessons from their project. Those referred to the importance of recognizing and
including diverse actors and knowledge types (n=11), considering time and effort (n=8), and the nature

of boundary work (n=8).

Table 1: Coding structure of emerging themes distributed over the research questions of enablers,
lessons, and recommendations. Listed are the number of bright-spots naming emerging themes (n) and

brief descriptions of each theme.

Enablers n Description
Actors 23
Interpersonal 18 The quality of interactions between people - relationships, bonds, and trust between
individuals.
Actor group and openness 18 References made to the group of people as a whole - the team, team composition,

devotion, and skillsets.
Personal 15 Characteristics, roles, backgrounds, and skills of individuals — facilitating role,
commitment, reputation.

Understanding expertise, 3 Referring to situational awareness regarding included actors — understanding roles,

differences and restrictions differences, and limitations.

Processes 22
Methodological 20 Factors related to strategies and approaches as well as methodological inputs to the
interaction (e.g., research quality, collaborative setting).
Process characteristics 8  The quality, flexibility, transparency, and relevance of the process.
Support 16
Financial 11 Funding, financial support and flexibility, as well as financial incentives or benefits
through the project/initiative.
Political 8  Broad (political) or specific (politician) supportiveness, demand, and receptiveness.
Public attention and support 6  Media attention, storytelling, celebrity support, (public) pressure, advocacy.
Organizational 5 Referring to organizations’ institutionalized support, trainings, teaming-up and

partnerships, but also their independence.

10
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305

Contexts
Background (e.g.,
governance system and level)

Local community

Timing and urgency

Timing and opportunity

Topic, need, urgency
Lessons learnt
Recognize and engage diverse actors
and knowledge types
Consider time and timing

Boundary work and context
Value people and relationships
Expect challenges along the way
Accept that politics matters
Invest in trust and consistency

Focus beyond only science and policy
Governance context (different types of
governance may work)
Recommendations to others

Personal

Process

External

Interpersonal

16
14

13
10

11

W W

16

12

Embracing the political context, governance system, scale, location, global context, as
well as research background and previous work.

Local leadership and support, community organization and governance culture, and
homogenous cultural/religious identity.

Referring to both the right timing (policy window), momentum, and opportunity for
achievements, as well as persistent, continuous effort and punctual delivery.

Urgency of the issue as a hot topic with high social-ecological relevance.

Legitimacy and inclusion matter, stakeholders and local people/communities should
be engaged, as well as local, traditional, and experience-based knowledge.

Boundary work needs time, effort, resources, and the right timing.

Boundary work can be successful, but is often hidden, iterative, a sum of actions in a
system of positive efforts and conditions.

References were made that it’s all about relationships and bringing the right people
together (i.e., human factors and investing in them).

Disruptions may occur, needs may change, research may be used for a political
agenda or to delay action.

Organizations have different mandates; different actors have different motivations;
diplomacy and geopolitics matter.

Trust is slow and difficult, it is individuals that build and break trust, and a clear and
transparent policy process is key.

Focus on ‘science’ and ‘policy’ may be too narrow, society and public debate matter.

References were made that top-down approaches can or can’t work (underlining
context specificity).

Recommendations to individuals, skills, roles, and behavior. For example, to be
aware of perspectives and context, decision relevant, prepared, culturally & politically
sensitive and supportive, humble, adaptive, flexible, and willing to compromise.
Recommendations at process level, incl. strategies. For example, to install a truly
collaborative interface with different societal actors and knowledge types & timely
feedback loops among actors, empower locals, plan early, feasible, and target driven.
This includes recommendations to team-up with other organizations (incl. civil
society organizations and advisory agencies) or boundary spanners, and train others.
Relating to the interactions between individuals. This includes to facilitate trust,
develop relationships, ask peers for feedback, network and socialize informally.

The recommendations from participants to others working at the marine science-policy interface fell

into four distinct levels: 1) personal level (n=16), ii) process level (n=12), iii) external level (n=7), and

iv) interpersonal level (n=5). Key considerations for maximizing the likelihood of success at the

interface of marine science and policy are summarized in Figure 4. Because both the scope and findings

of enablers, lessons, and recommendations overlapped, they are combined here.

11
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Bright-spots

Actors Processes Support Contexts Timing and need
® High quality of interactions, ® Collabaorative ® Supportive and flexible ® Embrace governance ® Right timing {policy window)
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Figure 3: Summary of the factors that enabled KE success in the 25 marine science-policy bright-spots

analyzed in this study.

3.3.1 Actors

The actor group (i.e., all the people who were involved in the KE project) was a commonly discussed
enabler of successful KE. Recognizing and including diverse actors and knowledge sources (research-
based knowledge, experience-based knowledge, local, and traditional knowledge) was an important
success factor. This was particularly important in bright-spots that occurred at local governance level
(Supplementary Table 3) with one participant stating: “When they [local people] are involved in
developing the solutions, and this solution may help improve their wellbeing, their support may

demonstrate as the determinant factor.”

Actor-focused enablers also included the openness of the individuals (i.e., to co-learning, to collaborate,
and to try new approaches), as well as having a devoted/motivated group of people. Trust, building on
pre-existing relationships, and the relationships built between actors themselves, were also found to be
key enablers, as were individuals who can openly and constructively debate conflicts, or have personal
bonds/friendships between actors. One participant stated: “Often personal relationships are overlooked
for conservation; however, this is probably what made the key connections possible.” Study participants
suggested actively and deliberately building and facilitating trust, developing relationships, and
socializing informally: “/t’s about developing relationships between decision makers and researchers
that allow them to explore and produce solutions together.” The study participants also reflected that it

takes a long time to build trust, as one participant said: “The trust generating processes needed to be
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complex to include all the interest groups involved. And in some cases the level of initial mistrust was

high and the process of overcoming that took quite some time (i.e. years).”

At a personal level, actors’ awareness of the diverse perspectives, roles and limitations was another
enabler of successful KE. This included being aware of the motivations, goals, and restrictions (e.g.,
institutional limitations) of others, particularly of decision-makers, as well as being aware of one’s own
and science’s role. This was emphasized by two participants who said that “technical research is only
one factor among many that decision-makers must consider” and hence the “key lesson is to respect the
restrictions on the policy side, which were not always transparent to [them]”. Other personal
recommendations included the need for scientists to focus on decision-relevant questions, to be prepared
(e.g., for a policy window), culturally and politically sensitive, supportive, humble, adaptive, and
flexible, as well as not to rush or push too much. The personal factors also referred to the involvement
of key individual champions/facilitators with specific skills or backgrounds. For example, that someone
“was born and raised in a fishing community, and as a consequence had a deep understanding of the
constraints linked to the establishment of protection measures for fishers”. Furthermore, it included
individuals’ personal drive, contribution, and reputation. One participant said that “the most significant
factor was the personal commitment (indeed voluntary work sometimes) of the people involved”. This
suggests that a lack of institutionalization/resources (e.g., to cover the full workload) may also occur in
bright-spots, but underlines the high individual commitment, “interest and drive” to contribute towards

a bigger change.

3.3.2 Processes and support

Within this theme, methodological enablers were most commonly discussed. These included the process
being co-developed, the availability of clear, credible, decision-relevant research ahead of management,
mandates by, or close collaboration with, authorities and policy bodies, as well as use of specific
products or creative strategies (e.g., science-policy speed-dating) to support KE efforts. Such enablers
were particularly relevant to bright-spots at international and regional scales (Supplementary Table 3).
Recommendations relating to the process included explicitly establishing a collaborative science-policy
interface (i.e., open spaces and minds where projects can be co-developed among diverse actors), and
having timely and strong feedback loops among project participants to enable shared learning and local
community empowerment. This is well-illustrated by one researcher’s recommendation to other
researchers conducting KE projects (i.e., knowledge co-production): “Make communities a part that is
at least just as relevant as your own research agenda [ ...] keep them in the loop, but always give them

a voice.”

Data analysis also identified the need to ‘start early’ (acknowledging the time needed to establish

collaborative research efforts with diverse stakeholders) and find the right policy windows, as well as
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focusing on what is feasible (i.e., what policy impact is realistic). Additionally, high flexibility and
adaptability were valued, as highlighted by this statement of a participant: “We adapted as we went,
went down new pathways and could not, on Day 1, have predicted or scoped the [...] outputs that were

ultimately developed. This flexibility was really important.”

Other process- and support-related enablers included the need to ‘team-up’ (e.g., with other
organizations, civil society groups, or NGOs), to train others (e.g., students, stakeholders), and
use/assist local authorities or advisory agencies in producing policy-relevant advice. Regarding the
latter, one participant stated that “it is essential to work through the regional technical agencies that
national policy makers look to for advice”. An additional layer of support referred to the political
supportiveness that projects benefited from. First, it refers to political supportiveness: “The direct
interest and involvement of the political class in the project was a game-changer and helped navigate
through.” Second, this refers to organizational-level support and institutional architecture around KE,
with one participant saying that it was particularly enabling to work “in a university-based boundary
organization, with close support from communicators and a journalist, and after a while, also policy
analysts”. Ultimately, participants emphasized that KE is more than a relationship between only
‘science’ and ‘policy’. This is reflected by one participant having experienced “a reality where that line
[between science and policy] is usually blurred and where these categories might be too narrow”
suggesting “there may be value in downplaying the science-policy dichotomy”. As such, a clear finding
is that successful KE projects between research and policy (see Methods) also meaningfully engage

society as a whole.

3.3.3 Context

Context was also commonly identified as having played a key role in enabling successful KE. Firstly,
this refers to social and political background ranging from crises, court sentences, and the history of
resource management to being “embedded in a long-term political process” (be it locally or
internationally). Context included local preconditions to the engagement of non-academic actors, or a
broader public “tradition for appreciating knowledge-based policies”. More broadly, one participant
reflected that “successful initiatives are built on or embedded within other successes and long-standing

299

relationships, and that they are a part of a broader ‘ecosystem of positive efforts’. Additional lessons
were articulated around the governance context and roles of politics - for example, that relationships
and motivations may reflect organizational mandates. On top of that, a small spatial scale was stated
supportive to KE. Within small spatial scale, a high level of local or traditional organization, leadership

and governance culture supported successful KE (Supplementary Table 3).

3.3.4 Timing, urgency, and effort
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Finally, time, timing, and opportunity were identified as important enablers. This is highlighted by one
participant who said that “a policy window facilitated state legislative action” and another who
explained “[the project] came right at the time where poor conditions across all metrics (environment,
economic and social) saw people willing to make a change to improve things”. The latter illustrates that
the timeliness (‘hot topic’) of projects was often explained by local, strong dependence on marine
resources threatened by poor ecological conditions. Findings also included the realization that
successful KE takes a lot of time and invisible effort: “Our experiences within a boundary organization
suggest that the amount of time, resources and effort needed at the science-policy boundary are rarely

recognized or given due credit.”

Lessons learned 44 22 Recommendations
:;’ Engage actors and knowledge types Personal Be aware
o Be relevant
@ Consider time and timing 2 G ST
Be prepared
% Understand boundary work Interpersonal  Facilitate trust
e—o Build relationships
4%* Value people and relationships - Socialize
M Expect challenges Process Collaborate
/BRI Use different knowledges
an Flay Empower
o =
oif  Accept that politics matter 7 Include diverse actors
Feedback loops
Invest in trust and consistency
External Team-up
@ Focus beyond only ‘science’ and ‘policy’ o ie Train others
pror g Use advi :
T se advisory agencies

Figure 4: Lessons (left), and recommendations (right) from participants in marine science-policy bright-

spots to other researchers and practitioners conducting knowledge exchange.

4. Discussion

4.1 Bright-spot setting (initiation, goals, approaches)

Within the 25 marine science-policy bright-spots analyzed in this study, most were initiated by policy
demand, donors, local communities, or boundary organizations. This mirrors Steger et al. (2021, p.7)
who found that “projects initiated by practitioners [incl. policy-makers] and/or other stakeholders had
a larger proportion of high policy impact compared to projects initiated by researchers only”. While it
was beyond the scope of this study to determine the reasons for this, it could be that that academia is at
times disconnected from policy-makers’ needs, or that the non-research actors are more tightly and
more timely connected to policy, ensuring relevance (Breckwoldt et al., 2021; Goldman and Pabari,

2021; Rose et al., 2020).
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Relatedly, working with established advisory bodies or governmental agencies supported successful
KE. The important role of advisory bodies and assessments, meaning the mandated generation,
structuring, provision and debate of knowledge to inform decision-making on policy-relevant questions
in a credible and legitimate manner (Adelle and Weiland, 2012; Deelstra et al., 2003; EEA, 2001; Hugé
etal., 2011; UNEP and IOC/UNESCO, 2009), has long been known (e.g., Hoppe, 2010; Jasanoff, 1998;
Soomai, 2017). Walsh et al. (2019) have also found formal collaborations with management
organizations to be supportive to KE, because policy-makers find research conducted or commissioned
by their own agency more relevant than external scientific research (British Academy, 2008). Designing
agency-led projects with iterative elements between KE actors throughout the process may help ensure
that needs are incorporated in the knowledge production to make the final results more policy-relevant
and account for their experience-based knowledge that Sander (2018, p.114) called “traditional

managerial knowledge”.

The activities to achieve KE goals mirrored those commonly associated with boundary spanning and
knowledge brokering (Bednarek et al., 2018; Lomas, 2007; Michaels, 2009). The most described
strategy was knowledge co-production, an approach with a range of theoretical lenses (Bremer and
Meisch, 2017) and practical modes (Chambers et al., 2021). The diversity of bright-spot approaches
included many different co-production components at different points in time (co-designing, co-
creating, co-writing, co-evaluating). What co-production processes have in common is helping political
receptiveness and research uptake by being context-based, pluralistic, goal-orientated, interactive and

benefiting from iterations among actors (Lemos and Morehouse, 2005; Norstrom et al., 2020).

4.2 Successes of KE

Results show that success at the interface of science and policy-making can be achieved, and that
success comes in diverse forms and can be defined more broadly than traditionally conceptualized
(supporting recent work by Cooke et al., 2020; Cvitanovic et al., 2021a; Karcher et al., 2021). Leaving
bias from study selection criteria towards impact on policy/governance and comparison considerations
aside, nearly 200 out of 326 references were made to other types of success. Among them were impacts
on people (i.e., researchers and non-academic partners). For example, individual changes in knowledge
or job satisfaction can occur (Cvitanovic et al., 2018; 2021a; Xavier et al., 2018) as well as individual
learning and understanding of issues and uncertainties, or changes in attitude and practice of KE actors
(Knapp et al., 2017; O’Connor et al., 2019). As a result, individuals may also have improved individual
networks and reputation (Cvitanovic et al., 2021a), and ultimately gain more career opportunities

(Hegger and Dieperink, 2015).

4.3 Enablers, lessons, and recommendations
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Cvitanovic et al. (2016) identified three core capacities to enable KE, which are individual, institutional
and financial capacities. In our study, factors related to people (i.e., interpersonal factors, actor group,
individual enablers) were the most recurring enablers (throughout both individual and organizational
KE endeavors). This refers to the actor group, its diversity, skillset, and devotion, corroborating findings
by Cvitanovic et al. (2018) and Reed et al. (2014). Beyond that, understanding the expertise,
motivations, and limitations of all actors was paramount, mirroring the literature (Brugger et al., 2016;
Cvitanovic et al., 2016; Evans and Cvitanovic, 2018; Marshall et al., 2017). Our findings underline the
pivotal roles of building and maintaining trust and long-term relationships (Balvanera et al., 2017;
Cvitanovic et al., 2021b; Lacey et al., 2018; Newig et al., 2019; Tinch et al., 2018) suggesting that their
attainment is of inherent value for KE. Hence, the findings suggest that trust is critical as both an input
and an outcome of successful KE. This relates to the notion of social capital as a “set of values and
relationships created by individuals in the past that can be drawn on in the present and future to facilitate
overcoming social dilemmas” (Ahn and Ostrom, 2002, p.3). Our study participants indicated that KE
particularly benefited from pre-existing relationships, which corroborates the value of history (e.g.,
individual experiences, social capital and trust) around KE (Hakkarainen et al., 2020; Karcher et al., in

review).

A clear finding was that, even when (by study-selection) focusing on marine science-policy interfaces,
many other societal actors and knowledge types, beyond the domains of ‘science’ and ‘policy’ were
engaged in the bright-spots, mirroring a new knowledge-governance interface recently proposed by
Turnhout et al. (2021). This highlights the value and need for strong collaboration between natural and
social sciences and humanities for KE and marine management (Mazé et al., 2017; Nogueira et al.,
2021; Singh et al., 2021). Social sciences, including anthropology, law, and economics, have important
contributions, for example in giving advice on what type of policy instruments may affect people -
whose activities affect the oceans (Lascoumes and Le Gales, 2007; Sander, 2018; van Putten et al.,
2021). In that regard, experience-based knowledge by both decision-makers and stakeholders also needs
to be considered (Fazey et al., 2006; Stephenson et al., 2016). Practically, this leads to recommendations
to early and meaningfully involve diverse actors and knowledge systems (Hegger et al., 2012; Tengo et
al., 2014; UNEP and IOC/UNESCO, 2009; Weichselgartner and Kasperson, 2010). It is well-known
that participation and integration of local or traditional knowledge are beneficial to research, knowledge
use in decision-making and management, and conservation success (Dawson et al., 2021; Loch and
Riechers, 2021; McKenzie et al., 2014; Raymond et al., 2010). Particularly on a local level, participants
often made the recommendation to meaningfully include diverse knowledge types and empower local
communities. This also requires making local and traditional knowledge more visible and usable and

pursuing social equity in and through marine conservation (Bennett et al., 2021).
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Although not directly interrogated by the survey, the governance level of KE projects emerged in the
analysis as an enabler and point of differentiation between projects (Supplementary Table 3). Despite
the fact that particularly the national and sub-national levels are favorable for science-policy work (i.e.,
for public awareness and shaping the implementation of legislation, Jensen-Ryan and German, 2019),
we showed successful KE projects at different levels. Regional bright-spots exhibited the most diverse
success categories, although we acknowledge the non-representative sample. On the other hand, an
international level may facilitate dealing with overarching issues that take longer to enter in the national
policy agendas. Overall, the time and timing were important success factors, referring to the
recommendation to proactively analyze and tackle emerging issues early-on (UNEP and
IOC/UNESCO, 2009). Our findings corroborate Rose et al. (2020) in that KE is facilitated when
evidence is synthesized and interpreted in a management-relevant way before a policy window opens,

and that effectiveness increases when solutions are prepared ahead of time.

4.4 Limitations and future research opportunities

The study of bright-spots has high potential to inform how KE at the interface of marine science and
decision-making can become more successful, but it also comes with methodological limitations.
Firstly, as indicated in the Methods section, this case study cannot easily be generalized. It has to be
considered that culture and openness are key to research use in policy-making (Court and Young, 2003;
Goldman and Pabari, 2021), and that interactive engagement is a matter of cultures of participation
(Reed et al., 2018). For project settings (e.g., initiation, strategies), we are unable to discern whether
these co-exist with success or contribute to it. Therefore, in this study, we intended to look across very
diverse case studies (i.e., breadth of data) to show commonalities despite the diversity of approaches
and not to deep-dive into a specific case. Secondly, approaching bright-spots brings forth the limitations
of binary approaches (success/not success) in that projects with other ambitions could be easily
disregarded as a failure (cf. Giakoumi et al., 2018). To address this, we have transparently described the

full study selection process including its ambition and have based it on participant-identified success

A track for future research on marine science-policy bright-spots could be analyzing the perceptions of
more actors. Here, we mainly targeted well-connected, frequently-publishing researchers potentially
missing out on experts immersed in a limited number of projects, but more deeply (many KE
practitioners do not publish in academia). It also refers to non-academic actors involved in KE.
Including them would ensure a more holistic presentation of perspectives beyond individual experiences
of researchers, given that success, as well as the paths towards it, are a matter of perspective (Jacobs et
al., 2005; Parker and Crona, 2012; Reed et al., 2021). KE work is only one of the contributors to
changing policy, but there are many other actors and factors affecting it, making it hard to establish
causality from KE initiatives (Ferguson et al., 2016). Moving forward also requires combining empirical

bottom-up approaches and theoretical developments to understand how the factors for a successful
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implementation of KE causally relate to each other. What are the critical factors, how can they be
measured, what trade-offs may exist and how do they affect success? Ultimately, a better — more causal
—understanding is needed on which success factors can be traced back to the institutional architecture
supporting KE activities. Future studies should both consider the diversity of approaches in individual
cases to engage more with specific contexts, but also develop broad indicator frameworks that allow

achieving and assessing KE success across different cases and contexts.

5. Conclusions: Mainstreaming marine science-policy bright-spots

Having shown that diverse successes at the interface of marine science and decision-making can be
achieved and enabled by the right people, methods, levels of funding, and timing, we would like to
reflect on some of those themes, and what they mean in terms of making bright-spots the norm, not the
outlier. First, we emphasize that positive examples of KE success exist across diverse governance levels
and marine ecosystems. Accordingly, this work might motivate others to take the path of interactive
KE, or as one participant phrased it: “Do not be afraid of politicians; they do not bite. When they do,

please direct them to bite the right place and remove barriers.”

Second, our findings suggest that there is a need to diversify training opportunities to conduct KE well.
Although society-relevant research is important and often appreciated, we acknowledge that interactive
KE may not be everyone’s ambition and is often not considered in research planning. It is also apparent
that those interested need help to develop a broader set of ‘soft” skills to engage in KE (Bednarek et al.,
2018; Pietri et al., 2013). Different components have been described to improve capabilities and
capacities for KE via organizations (e.g., universities). At a small scale, they include the formalization
of transdisciplinary working groups (including real-life labs, Bergmann et al., 2021), supportive
supervision, and KE mentorship (Andrews et al., 2020; Cvitanovic et al., 2015b; Lyall and Meagher,
2012). Such mentorship and supervision should not end with theoretical advice, but also include the
introduction to existing networks and collaborations to both form the skills needed and some of the
‘pre-existing relationships’ supportive to future KE success. This also includes guidance for early and
mid-career scientists to be connected to those with more established careers and networks. Furthermore,
good communication skills can be cultivated by organizations and university programs. On a larger
scale, this challenge can be addressed by courses (e.g., mainstreaming 'human dimensions' into
biology/conservation courses), fellowships, internships, student-led activities, and partnerships between

universities (Duchelle et al., 2009; Lyall and Meagher, 2012; Rozance et al., 2020).

There is also a need for the institutionalization of KE within organizations. Our data does not allow
statements on how innovative research solutions and KE processes were for organizational or non-
research-initiated KE compared to ‘only’ science pushing. However, our research has shown that

working at the science-policy interface in an organized manner — through advisory bodies, boundary
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organizations, or NGOs — is conducive to KE success. This may require clearer institutional
arrangements, relationships, and responsibilities (UNEP and IOC/UNESCO, 2009). To that end,
resourcing, and institutional/cultural commitment to support relationship building and offering the time
this takes are critical. Such resourcing and organizational support may need organizational re-
examination of agendas, norms and constraints (Pearman and Cravens, 2022). The importance of
human factors, people’s skills and drive towards achieving success not only shows the role of
interpersonal relationships but suggests that there is a shortage of formal, institutionalized KE
arrangements. Research and funding organizations should consider KE as part of their mission, allocate
required resources, positions, and recognize the value of KE work. From an organization’s lens, this
may include ‘cross-learning’ initiatives (e.g., workshops and/or residence type arrangements between
academic and non-academic institutions to increase the understanding of each other’s operating

contexts) or transdisciplinary programs (e.g., EU COST program, https://www.cost.eu/). Currently, not

only researchers but also practitioners in, for example, NGOs or boundary organizations, have to

explicitly promote KE and justify its budgeting.

Trust and existing relationships are also key but the time and skills to build them are not usually captured
by traditional metrics of research impact (i.e., publish or perish culture, citations, etc.). This is
exemplified by institutional incentive structures and funding being the major barriers to KE, likely
creating trade-offs between KE success and academic success (Shanley and Lopez, 2009). We therefore
call for a shift in the measures of science impact and institutional innovation (Cvitanovic et al., 2015b;
Sellberg et al., 2021). Given the role of flexible and supportive funding, one pathway for change lies in
the hands of funding bodies that can affect research, its planning, conduct, and impact (Arnott et al.,
2020; Lyall et al., 2013; Trueblood et al., 2019). Accordingly, we encourage institutional changes in
both research institutions (e.g., institutionalization of KE, training, science-society connections) and
funders (e.g., through targeted impact planning, acknowledgement of time and resources needed for
KE) to remove KE barriers, and create the conditions (including the right people, skills, and processes)

required for bright-spots to become more common.
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Supplementary Material 1: Survey questions for data generation.

10.

11.

Please describe an example of a successful marine science-policy interaction (success defined
as broadly as possible) that you have been involved in. Please include specific information on
the location/ocean area, scope of the example [coastal land, territorial/ coastal waters, EEZ,
high seas], topic/ecosystem, threat/problem, science bodies [university researchers, consultants,
NGOs], policy bodies [local community-based managers, local policy makers, state agencies,
national government, multinational treaty/organization, international], other actors [NGOs,
stakeholders]).

What was your role in the example outlined above, and how did you come to be in this role?
What (and when) initiated the interaction between science and policy (policy demand, funding
requirement, science outreach, joint knowledge production, personal motivations, etc.), and
why?

What were the specific goal(s) of the science-policy interaction (i.e., what was the project
hoping to achieve)? Did this goal change over time?

What strategies/approaches/process (or combination thereof) were used to connect and
facilitate science-policy interactions in your case study (e.g., knowledge brokers, advisory
board, boundary organization, co-production, events/meetings, co-management, etc.)? Why
was this the selected approach?

In your example and your opinion, what constituted success(es) (please think as broadly as
possible, e.g., impacts on policy, people, processes, ecosystems, species, society, etc.). Which
of these were achieved?

What data/evidence did you collect (or in hindsight could you have collected) to demonstrate
that success had been achieved in your example?

Of the success achieved, what conditions (i.e., the individual, organizational, social, political,
material, technical, practical and financial elements required to reach the outcome) led to this
project being a success? That is, what was in place that made it successful and which
facilitating factors emerged spontaneously/unexpectedly?

Is there something that was special/unusual about this science-policy interaction that you have
not previously experienced during your work at the interface of marine science and policy that
you think made this example successful?

What are the key lessons (i.e., suggestions to other researchers) that you learnt through your
example for attaining success at the interface of marine science and policy?

Considering the above questions and topic of this study, is there anything additional that you

would like to tell us about your case study that is not covered above?

Supplementary Table 1: Project information on the 25 included marine science policy bright-spots.
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Nation
relationships
at Gwaii
Haanas
National Park
Reserve, a
Haida
Heritage Site

Governance
level: Local

Continuation of that co-
production orientation.

The initiation,
adoption and
implementati
on of the
Ross Sea
region marine
protected area
(MPA)

Ross Sea, high
seas in the
Southern
Ocean,
Antarctica

Governance
level:
International

Overall
MPA

process:

late
2001 -
2016

The Ross Sea MPA
was adopted, it was
immediately a source
of pride for CCAMLR
Member States.

Diplomatic win.

CCAMLR States have
learned from the
experience.
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Mediating
multiple
human uses
of the Dutch
Wadden Sea
using social
science

Dutch Wadden
Sea

Governance
level: National

2008 -
2018

First time social
scientists were invited
to the table.

Guide with action
perspectives for policy
makers and
stakeholders.

Direct use of scientific
insights in decision-
making.

Building trust and
relationships.
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governance | Noryway persistent conflict. Lofoten Islands. (8). Oslo.

Barents Sea
management Translation of Knol, M. (2010a). Constructing knowledge gaps in Barents Sea management: how
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institutions (ministries, Ministry of the Environment (2011). White Paper No. 10 (2010-2011): Update of the
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brought together in a Blanchard, A., Hauge, K. H., Andersen, G., Fossa, J. H., Gresvik, B. E., Handegard, N. O., .
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Policy advice based on
better available science.

Impacts on researchers.
Impact on stakeholders.

Awareness of the
benefits and
limitations.

Generating a “safe
space” for dialogue.

Collaboration beyond
the project remits.
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13 Future Across south 2007 National buy-back of Smith, A. D. M. et al. Experience in implementing harvest strategies in Australia’s south-
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ﬁshf:ﬁ&els, , G strategies. Smith, A. D. M. et al. Implementing harvest strategies in Australia: 5 years on. ICES
particularly overnance P Journal of Marine Science 71, 195-203 (2014).
the Southern level: National Change in policy.
and Eastern Change in management
Scalefish and approaches.

Shark Fishery More sustainable

(SESSF) footing in terms of
improved biomasses
for species and habitats
in the ecosystem.
Fishery was reduced.
More profitable basis.

14 Limiting Mainly Sweden, | 2014- The organization’s https://www.su.se/ostersjocentrum/english/baltic-eye/great-media-interest-in-baltic-eyes-
microplastic partly EU 2019 work contributed to the | new-data-on-microplastic-1.233461
pollution in following https:/balticeye.org/en/pollutants/swedish-ban-on-microplastics-in-cosmetics/
the marine achievements: ]
environment Governance ban £ https://www.su.se/ostersjocentrum/english/about-us

: National ban for

level: National, . o N . IR, i og
international microplastics in rinse- https:/balticeye.org/en/search/?query=microplastics

off personal care
products.
European Chemicals
Agency proposed a
wide-ranging
restriction on
microplastics in
products placed on the
EU/EEA market.
Increased awareness
about microplastics
pollution in Sweden
and at the EU level.
Changes in formulas in
personal care products
where microplastics
were excluded.

15 Eutrophicatio Sweden and 2016- Politicians agreed to https://balticeye.org/en/eutrophication/policy-brief-internal-load/
nin the Baltic | Baltic Sea 2020 meet with scientists and https://balticeye.org/en/eutrophication/faq-internal-load/
Sea Governance listen to their research

level: National,
international

and arguments.

Politicians changed
their opinions and
adjusted party politics.

National agency
(Swedish Agency for
Marine and Water
Management) more
nuanced in this matter.

Members of the
European Parliament
were updated on latest
science on
eutrophication in
relation to the reform
of the regulation for
trade with organic
fertilisers and the
reform of the Common
Agricultural Policy.
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local communities to
engage with the idea of
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nature-based tourism.

accession, the future for the Croatian Adriatic. Environmental Management, 47(4): 644-
655; http://www.springerlink.com/content/I15037u55746738w6/

Mackelworth, P. & Holcer, D. (2011). The Cres-Losinj Special Marine Reserve —
governance analysis. Pages 206- 222 in PJS Jones, W Qiu and EM De Santo (Eds)
Governing Marine Protected Areas: getting the balance right — Volume 2. Technical Report
to Marine & Coastal Ecosystems Branch, UNEP, Nairobi. ISBN: 978-92-807-3159-0;
http://www.mpag.info/m

ag-final-technical-report-vol2.pdf

Becker, E., Pavlovic, A., Nemet, S. & Mackelworth, P. (2013). Legal Issues Concerning the
Cres-Lo$inj Marine Habitat and Protected Area Legislation in Croatia. Environs, UC Davis,
Environmental Law and Policy Journal 37(1): 1-24.
www.environs.law.ucdavis.edu/issues/37/1/Becker.pdf

Mackelworth, P., Holcer, D. & Fortuna, C.M. (2013). Unbalanced governance: the Cres-
Losinj Special Marine Reserve, a missed conservation opportunity. Marine Policy, 41: 126—
133: http://www.sciencedirect.com/science/article/pii/S0308597X12002588

Plesli¢, G., Rako. N., Mackelworth, P., Wiemann, A., Holcer, D. & Fortuna, C. (2013). The
abundance of common bottlenose dolphins (Tursiops truncatus) in the former marine
protected area of the Cres-Loginj Archipelago. Aquatic Conservation: Marine and
Freshwater Ecosystems: DOI: 10.1002/aqc.2416.
http://onlinelibrary.wiley.com/doi/10.1002/agc.2416/abstract

Rako, N., Picciulin, M., Fortuna, C.M., Nimak-Wood, M., Mackelworth, P., Plesli¢, G.,
Holcer, D., Wiemann, A., Sebastianutto, L. & Vilibi¢, I. (2013). Leisure boating noise as a
trigger for the displacement of the bottlenose dolphins of the Cres-Losinj archipelago
(northern Adriatic Sea, Croatia). Marine Pollution Bulletin, 68(1-2): 77-84.
http://www.sciencedirect.com/science/article/pii/S0025326 X 12006030

Batel, A., Basta, J. & Mackelworth, P. (2014). Valuing visitor willingness to pay for marine
conservation — the case of the proposed Cres-Losinj Marine Protected Area, Croatia. Ocean
and Coastal Management, 95: 72-80.
http://www.sciencedirect.com/science/article/pii/S096456911400091X

Gaspari, S., Holcer, D., Mackelworth, P., Fortuna, C., Frantzis, A., Genov, T., Vighi, M.,
Natali, C., Rako, N., Banchi, E., Chelazzi, G. and Ciofi, C. (2015). Population genetic
structure of common bottlenose dolphins (Tursiops truncatus) in the Adriatic Sea and
contiguous regions: implications for international conservation. Aquatic Conserv: Mar.
Freshw. Ecosyst., 25: 212-222. doi: 10.1002/aqc.2415.

36



http://ecoloc.leibniz-zmt.de/
http://ecoloc.leibniz-zmt.de/wp-content/uploads/2020/10/2020_03_Sustaining-Chinas-Coastal-Resources_Policy-Brief_English.pdf
http://ecoloc.leibniz-zmt.de/wp-content/uploads/2020/10/2020_03_Sustaining-Chinas-Coastal-Resources_Policy-Brief_English.pdf
http://ecoloc.leibniz-zmt.de/outcome/fact-sheets/
http://www.springerlink.com/content/t846616r15n36rk2/
http://www.springerlink.com/content/l5037u55746738w6/
http://www.mpag.info/mpag-final-technical-report-vol2.pdf
http://www.environs.law.ucdavis.edu/issues/37/1/Becker.pdf
http://www.sciencedirect.com/science/article/pii/S0308597X12002588
http://onlinelibrary.wiley.com/doi/10.1002/aqc.2416/abstract
http://www.sciencedirect.com/science/article/pii/S0025326X12006030
http://www.sciencedirect.com/science/article/pii/S096456911400091X

Picciulin, M., Sebastianutto, L., Fortuna, C.M., Mackelworth, P., Holcer, D. & Rako
Gospi¢, N. (2016). Are the 1/3-Octave Band 63-and 125-Hz Noise Levels Predictive of
Vessel Activity? The Case in the Cres—Losinj Archipelago (Northern Adriatic Sea, Croatia).
The Effects of Noise on Aquatic Life II, pp 821-828.

Gissi, E; McGowan, J; Venier, C; Di Carlo, D; Musco, F; Menegon, S; Mackelworth, P;
Agardy, T; Possingham, H (2018). Addressing transboundary conservation challenges
through marine spatial prioritization. Conservation Biology.
https://doi.org/10.1111/cobi.13134.

La Manna, G., Melis, G., Rako-Gospi¢, N., Basta, J., Mackelworth, P., Holcer, D., Atzeni,
M. and Leeb, K., 2019. Sustainable dolphin watching tours as a tool to increase public
awareness of marine conservation. A comparative analysis between two Mediterranean
destinations and implications for management. Journal of Sustainable Tourism.

19 Use of and Coastal Kenya 2010- Changed mindsets. www.tinyurl.com/pmowtick
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1068  Supplementary Table 2: Themes emerging from inductive coding to the research questions of the
1069 initiation, goals, approaches, successes, enablers, lessons, and recommendations of the bright-spot

1070  examples (via survey participants, respectively).

Initiation (Agency, starting point)

Policy pull

Research push

Third party

Goals

Impact on policy

Create relevant knowledge

Impact on governance (-process or management)

Social outcomes

Societal well-being

Ecological

Provide knowledge to actors

Approaches

Activities, actions

Connect diverse actors
Events

Meetings

Collate relevant knowledge
Conversations and dialogue
Public-facing efforts
Disseminate, communicate

Translate, synthesize

Weigh alternatives and priorities

Pre-engagement

Strategies, concepts

Products

Co-production

Boundary work

Advisory boards, working groups or agencies

Successes/Impacts on

Policy
People

Governance (management, processes)

Reflective or comparative

Process quality

Research, knowledge base

Society

Organizations or agencies

Creation of new products

Environment

Financial

Bright-spots
12
12

11

17
15
12
12

25
19
17
17
14
11
10
10

24
18
17
16
14

22
17
17
15

W 9 9 O O =

References
18
16

16

33
34
26
25
12
12

220
52
42
33
17
16
19
18

109
44
30
31
30

78
73
31
24
16
25
27
15
12
10
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1072
1073

Enablers

Actors

Interpersonal

Actor group and openness

Personal

Understanding expertise, differences and restrictions
Processes

Methodological

Process characteristics
Support

Financial

Political

Public

Organizational
Contexts

Background

Local community
Timing and urgency

Timing and opportunity

Topic, need, urgency

Lessons learnt

Recognize and engage those to be involved
Consider time and timing

Boundary work and context

Value people and relationships

Expect challenges along the way

Accept that politics matters

Invest in trust and consistency

Focus beyond only science and policy

Governance context

Recommendations to others

Personal
Process
External

Interpersonal

23
18
18
15

22
20

16

16
14

13
10

W W W K~ L O 0 0 =

16
12

129
51
38
35

60
48
12
68
15
19
24
10
61
36
24
32
18
14

16
10

wW hr N N N O 0

34
35
13
13
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1074  Supplementary Table 3: Emerging goals, successes, and enablers. Total number of sources (i.e., bright-
1075  spots) and number of references are given (grey), as well as the fractions of sources referencing the
1076  themes within the 4 international, 10 national, 5 regional, and 6 local marine science-policy bright-
1077 spots.

Total (N=25) Inten;l:;ional N;tioll‘l)al Rel\gli:osnal
#sources  #ref
Goals
Impact on policy 17 33
Create relevant knowledge 15 34
Impact on governance (process, management) 12 26
Social outcomes 12 25
Societal well-being 9 12
Ecological 8 12
Provide knowledge to actors 4 5

Successes/Impacts on

Policy 22 78
People 17 73
Governance (management, process, approach) 17 31
Reflexive or comparative 15 24
Process 12 16
Research, knowledge 11 25

27

Organizations or agencies 15

9
9
Products 7 12
7
3

Society

Environment 10

Financial 7
Impact on industry 1 2
Enablers
Actors 23 129
Interpersonal 18 51
Actor group and openness 18 38
Personal 15 35
Understand differences/restrictions 3 5
Processes 19 44
Methodological 15 32
Process characteristics 8 12
Support 15 44 60% 100%
Financial 11 15
Political 8 19
Public attention and support 6 24
Organizational 5 10
Contexts 19 77
Background 14 36
Local community 7 24
Timing and urgency 15 56
Timing and opportunity 10 18
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