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transdisciplinary research for creating ‘transformative’ solu-
tions to fulfil the goals of the 2030 Agenda (Intergovernmen-
tal Oceanographic Commission 2021), thereby addressing 
the social and environmental justice challenges inherent 
in Sustainable Development Goal (SDG) 14, ‘Life Below 
Water‘. The aim of the UN Decade is to enhance the rel-
evance and usability of knowledge production by engaging 
diverse stakeholders, ensuring equitable participation, and 
co-creating solutions for marine sustainability (Inbakandan 
2023). These institutional demands foreground transdisci-
plinary sustainability research (TDSR) in the marine con-
text, acknowledging the need to go beyond conventional 
science-policy interfaces to actively engage a broader range 
of societal actors (Bennett 2018; Claus et al. 2023; Kiat-
koski Kim et al. 2022; Lawrence et al. 2022). This approach 
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acknowledges that marine sustainability challenges extend 
beyond technical solutions, necessitating a comprehen-
sive understanding that encompasses historical, equity, 
and political dimensions (Crosman et al. 2022; Jentoft and 
Chuenpagdee 2009; Vierros 2021).

Knowledge co-production, which has become an organ-
ising principle of TDSR (Beck 2019), is meant to challenge 
a linear knowledge-to-action model, where knowledge is 
decontextualised from the situation in which it was pro-
duced to be subsequently applied elsewhere (van Kerkhoff 
and Lebel 2006). Bergmann et al. (2021) describe this linear 
model as researcher-initiated and -conducted studies, with 
little collaboration with societal actors, except as empiri-
cal subjects. By contrast, co-production as a principle is 
supposed to generate what we term a relational model of 
knowledge-action, in which knowledge and action are itera-
tive and context-dependent. This relational model supports 
the research processes that involve pluralistic, collaborative, 
dynamic, open-ended sustainability policy and practice tied 
to specific contexts (West, van Kerkhoff, and Wagenaar 
2019). We take a critical stance towards the linear model, as 
we argue that it fails to deal with the challenges that the co-
production turn has faced when aiming to include a broader 
range of actors in the research (ibid.) and thus to effectively 
contribute to the UN Decade. Producing the science ‘we 
need for the ocean we want’ necessitates complex processes 
of constructing the ‘we’ and the ‘want’ (see, for example, 
McKinley 2024). It presupposes a differentiation between 
various types of knowledge claims, navigating socio-politi-
cal asymmetries among stakeholders, and defining framings 
of desirable change towards sustainability (McCabe et al. 
2021; Turnhout et al. 2020) – all challenges for which the 
linear model is likely unfit. If TDSR is called to radically 
shift norms, values and deep-seated epistemic assumptions 
of sustainability science, it must necessarily address the 
issues of social and epistemic justice (Code 2014; Temper 
and Del Bene 2016) through reconfiguring the relationship 
between knowledge and power. Unsurprisingly then, explor-
ing power dynamics is a key concern in TDSR (de Geus et 
al. 2023), where what ‘power’ means is far from uniform 
(Schmidt and Neuburger 2017). Previous research states 
that power dynamics affect the ideations of the processes 
connecting knowledge and action in TDSR (Brugnach and 
Özerol 2019; Schneider 2019). And yet, while TDSR aims 
to generate knowledge to transform an unsustainable status 
quo, the roles of power have not been adequately under-
stood in sustainability studies generally (Fritz and Meinherz 
2020), and marine-focused studies in particular (Strand et 
al. 2022). This necessitates scrutiny towards the ability of 
TDSR to implement the relational co-production principles 
and ideals in practice.

In response to these gaps, we analyse the types of power 
relations at play in the design and research practices of six 
transdisciplinary projects within the Belmont Forum Col-
laborative Research Action Program on Ocean Sustainabil-
ity. The Belmont Forum is an international institution that 
garners and amalgamates national funding for international 
collaborations, and for this call it partnered with Future 
Earth and JPI Oceans to fund research aimed to ‘acceler-
ate sustainable use’ (sic.) of the ocean resources, with a 
focus on equity, integration of various knowledges, and 
transdisciplinarity. The call aptly illustrates TDSR in the 
ocean governance, because it presupposes an explicit con-
nection between knowledge and action and calls for their 
co-production with societal actors. We examine the different 
projects’ views of change/transformation in the context of 
marine sustainability and how these understandings relate 
to various types of stakeholder engagement, forms and 
challenges of co-production processes, and heterogeneous 
knowledge relationships. We explore what forms of power 
enable and constrain researchers’ understandings of trans-
formative research practices, observing the complex rela-
tionship between linear and relational models of connecting 
knowledge and action.

To sketch the forms of power shaping TDSR, we draw on 
scholars in transition studies who have produced analytical 
renderings of power perspectives (Ahlborg 2017; Avelino 
2021). This work is relevant for our purpose, as it addresses 
conceptualisations of power in relation to societal change 
and sustainability. We used these classifications to develop 
an analytical framework to examine the decision-making 
power of research leaders, the institutional structures in 
which the projects are embedded, and the socio-epistemic 
power of unquestioned assumptions about knowledge and 
action. We use this framework to understand how the linear 
and relational models of knowledge-action interplay with 
the power dynamics we observe in our empirical material, 
and to identify wherein lie impediments and potentials for 
transformative change in TDSR practices.

Theorising knowledge co-production, 
power, and change

Transdisciplinary research and action: two models 
of co-production

Understanding a transdisciplinary research project as a sus-
tainability intervention involves scrutinising assumptions 
about how desired change is expected to come about and 
the role of researchers in collaborating with societal actors. 
Cvitanovic et al. (2021) view predominant understandings 
of ‘impact’ in marine knowledge production as instrumental 
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and reductionist. Questions persist about how transforma-
tion is envisioned to be translated from an academic per-
spective into normative actions in co-production processes, 
and how this might influence change in various settings 
(Blythe et al. 2018), generating different ideas about knowl-
edge-action connections. To effect societal change, TDSR 
often involves marginalised groups, whose sustainability 
visions may appear idealistic or impractical as seen through 
a conventional scientific lens. However, this ‘impractical-
ity’ is what makes these visions essential for sustainability. 
Bell and Pahl (2018) see co-production as a utopian method 
which has the potential to transform the dominant configu-
rations of power by offering diverse perspectives and more 
inclusive and equitable alternatives, thus challenging the 
status quo. For this potential to be realised, TDSR needs 
to be attentive to the dangers of co-optation by powerful 
actors, including researchers themselves (Harnesk and 
Isgren 2022). Participation, especially in the development 
practice context, has been critiqued as a form of adverse 
incorporation: a way to legitimise interventions without 
benefitting the excluded groups (Kothari 2001). Research-
ers must therefore be sensitive to the power relations they 
are potentially maintaining, creating or disrupting, which 
demands engaging in transgressive learning and politics tied 
to transformative action (Lotz-Sisitka et al. 2016; Tafon et 
al. 2021). Such ‘transgression’ is a tall order for research 
communities working within the institutional frameworks 
of conventional scientific approaches which, despite the 
endorsement of co-production, have built-in assumptions 
and structures that run counter to the transformational 
potential of TDSR (Roos 2024; Turnhout 2024; Van der Hel 
2018).

Given the above challenges inherent in the relationships 
between researchers and societal actors, we explore what 
we see as two models of engagement between knowledge 
and action, namely, the linear and relational models, with 
regard to what these models imply for possibility of societal 
change envisioned by the projects. Recognising that these 
two models are ‘ideal types’, we acknowledge that, in the 
context of actual research practice, they often overlap. The 
linear model presupposes researchers producing ‘objective’ 
knowledge which is then applied by practitioners, thus sepa-
rating knowledge-action domains (West, van Kerkhoff, and 
Wagenaar 2019). The relational model envisions knowledge 
and action produced simultaneously in an entangled way 
that works to unsettle the hierarchy of scientific and non-
scientific kinds of knowledge. Transdisciplinary research, 
remaining ‘captive’ to linear assumptions of knowledge-
action, has been argued to fail to realise its transformative 
potential as it fails to deal with deeply contextual, dynamic, 
plural, interconnected practices of sustainability knowl-
edge-action (ibid.). Although there are many reasons for the 

failures of TDSR in practice, we argue that the linearity of 
knowledge-action connections is both a source and an out-
come of certain forms of power relationships manifesting 
in (and we would argue, constituting) the knowledge-action 
interfaces. These forms of power promote sedimentation 
of existing institutional and procedural configurations and 
prevent the kind of transformative and actionable research 
that the UN Decade of Ocean Science, Belmont Forum Col-
laborative Research Action, and TDSR initiatives aim to 
endorse.

Knowledge and power

To interrogate the ways in which the two knowledge-action 
models laid out above impact the potential of the projects 
for effecting transformative change, we analyse how these 
models enact the relationship between power and knowl-
edge. To that end, we draw on the distinction made by 
Avelino (2021) between two schematic understandings of 
this relationship: knowledge defining power versus power 
defining knowledge. The former understanding sees power 
shaped by the asymmetries of knowledge production and 
distribution in society, while the latter suggests that power 
produces knowledge (ibid.). We engage the latter interpreta-
tion (power shapes knowledge) to see knowledge produc-
tion as a social practice shaped by power relationships. In 
particular, we explore three forms of power (Fig.  1): the 
agents and their intentions (agential); the institutions that 
the agents are embedded in (structural); and the normali-
sation of certain assumptions about knowledge and social 
change which the agents are subjected to (socio-epistemic).

Agential power refers to the agency of identifiable actors. 
It has been theorised as actions or dispositional abilities 
to act (cf. action-theoretical concept of power in Allen 
(2005). It includes both exercise of power and a potential 
for such exercise, emanating from possession of ‘power 
resources’, like authority (Haugaard 2021). Such power is 
central to TDSR insofar as it reflects differential capacities 
of researchers and societal actors to shape research design 
and development. Modes of transdisciplinary research, 
such as Participatory Action Research (PAR) explicitly 
aim to empower or benefit currently marginalised actors 
by placing value on ‘experiential knowledge for tackling 
problems caused by unequal social systems, and for envi-
sioning and implementing alternatives’ (Cornish et al. 2023: 
1). Agential power manifests, negatively, as coercion and 
manipulation, exclusion and nondecision-making (power 
‘over’) – but also positively, as resistance and empower-
ment (power ‘to’), cooperation and learning (power ‘with’) 
(Avelino 2021; Partzsch 2015). Although power ‘with’ can 
be seen as a manifestation of the orientation towards capac-
ity-building among actors, the ideas of ‘empowerment’ 
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societal actors and between the Global North and South’ 
(Schmidt and Neuburger 2017: 54). Such power typically 
manifests in the institutional and material setup, including 
academic hierarchies, physical infrastructures, research 
funding mechanisms, temporal and spatial configurations 
of research programmes, as well as post-colonial dynam-
ics. Haugaard (2002) stresses the importance of consider-
ing both constraining and enabling aspects of how structural 
power operates. That is, structural power can have norma-
tively positive effects, for example, through TDSR facili-
tating partnerships between different societal groups and 
knowledge systems (scientific and local, Global North and 
South), or working to build different types of sought-after 
capacities for knowledge and action. Thus, there are struc-
tures constraining and enabling the evolvement of research, 
and to various extents resisted, bypassed, and negotiated by 
the projects.

Socio-epistemic power cannot be traced to specific 
agents or institutions. Allen (2005) refers to it as constitu-
tive power, emphasising the mutual constitution between 
‘individuals and the social worlds they inhabit’ (p. 3). We 
term it socio-epistemic to emphasise our concern with the 
embeddedness of the ways in which knowledge is under-
stood and produced in the broader societal contexts of 
TDSR. It alludes to Foucauldian analysis of power, focused 
on internalisation of social practices and normalisation of 

and ‘capacity-building’ are problematic. Henkel and Stir-
rat (2001) suggest that ‘empowerment’ sometimes masks 
the very formation of the subjects who are allegedly being 
empowered. The meaning of empowerment is unstable, as 
it enacts diverse understandings of what constitutes power; 
but often the empowerment rhetoric acts as a stand-in for 
‘management’ or ‘development’ (Cooke and Kothari 2001). 
Similarly, Maschietto (2016) argues that ‘empowerment’ 
and ‘capacity-building’ have been a prominent part of the 
development discourse, at best not implying any substan-
tive benefits to the communities, at worst serving the agen-
das of international donors and local actors with significant 
economic and political influence. Given this critique, in this 
paper we approach the ideas of empowerment and capacity-
building as our own interpretations of the intentions of the 
projects which seemed to be concerned with the well-being 
of the local communities.

Structural power deals with institutional configurations 
of research. Although ‘social structures’ can be defined 
broadly, from language to political systems (Haugaard 
2021), we limit our understanding of structural power to 
effects of TDSR organisation at institutional levels: aca-
demic and funding structures. Such understanding is war-
ranted by previous research which has observed structural 
forms of power relationships between ‘social and natural 
sciences, academic hierarchical layers, researchers and 

Fig. 1  Power forms conceptualisations. (Source: the authors)
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underpinning notions of sustainability (transformations); 
and (3) what change was being sought and how it was 
expected to come about. Prior to the interviews a consent 
form was signed by all interview participants. The interview 
audio files were recorded, encrypted, stored, and processed 
in accordance with the EU Data Protection Regulation 
2016/679 (GDPR) and supplementary national legislation. 
Transcribed interviews were analysed by thematic coding 
reflecting the theoretical framework of this study.

Three forms of power in the linear and 
relational research models

In this section, we analyse how power is exercised and 
the ways in which it shapes research project relations and 
outcomes along the three dimensions of our analytical 
framework.

Agential power

Agenda-setting and actor engagement

Agential power manifested in the discretion that the 
researchers used in deciding upon research agendas and 
inclusion and exclusion of actors. The projects to various 
extents engaged private actors (e.g. large industrial opera-
tors, offshore wind developers); local communities (e.g. 
users of marine resources, artisanal and subsistence fishers, 
NGOs, environmental associations); and decision-makers 
(e.g. marine planners, national park authorities and various 
agencies). The linear model of knowledge-action produc-
tion found expression in power ‘over’ through top-down 
agenda definitions. Actors were selected based on their 
expertise, decision-making power, institutional strength, 
existing connections, or their being part of the perceived 
‘problem’ or ‘solution’. The top-down agendas emerged 
through researchers formulating them on the basis of previ-
ous knowledge or ‘hunch’, sometimes in consultation with 
other stakeholders:

[…] such as increasing fish catch, decreasing malnu-
trition. While [the communities] didn’t actively tell us 
that was their goal - how could it not be, right?1

1   All the interview quotes are from the projects’ PIs. To ensure suf-
ficient anonymity of interview quotes we mostly choose not to attri-
bute them to specific projects. In other parts of the results section we, 
however, deem it possible to make links between specific projects 
and descriptive/analytical results without infringing on respondent 
confidentiality.

discourses and political rationales (de Geus et al. 2023). It 
surfaces through modes of thinking, internalised epistemic 
and methodological assumptions (including hierarchies of 
methods and epistemologies), the ways in which research 
problems are framed, and knowledge is produced and gov-
erned. This form of power relies on what Haugaard (2021) 
describes as the ‘natural attitude’ of actors to their practi-
cal knowledge, encompassing ways of thinking, procedures 
and techniques which are taken for granted by the actors 
applying them (Jernnäs and Lövbrand 2022). It naturalises 
the ways in which phenomena are constructed as objects of 
governance (Lövbrand, Stripple, and Wiman 2009) through 
systems of thought created by everyday work of knowledge-
makers (Miller 2007).

Methodology

The Belmont Forum Collaborative Research Action (CRA) 
program on ocean sustainability aims at supporting collab-
orative research knowledge to action towards sustainabil-
ity transformation in marine settings. We selected six of 
the projects funded by the CRA for analysis (Table  1) to 
reflect a diversity of ocean sustainability topics, researcher-
actor configurations, and geopolitical contexts. As we 
studied projects as they unfolded, we did not analyse the 
actual impacts of the projects, but their intentions and how 
they have so far been realised, changed, or adapted in the 
process. The empirical part of the study was limited to the 
researchers’ voices: the framing of the projects by research-
ers, their ambitions, understandings of social change and 
co-production. We complemented these views through 
sourcing of background insights on projects from project 
applications and websites. We acknowledge that includ-
ing a more diverse range of voices could have supported a 
comparative analysis of different stakeholders’ perceptions, 
potentially leading to a richer understanding of the social 
impacts and co-production processes. However, the scope 
of this study was intentionally focused on the researchers’ 
experiences and how they sought to translate the transdisci-
plinary ambitions into practice.

Semi-structured online interviews were conducted with 
the principal investigators (PI) of the six projects, who 
offered their participation between November 2022 and 
March 2023. Although we recognise that including other 
researchers in our sample would potentially broaden and 
deepen our analysis, we focused specifically on the PIs’ 
perspectives, because our intention was to understand the 
overall framings and ambitions of the projects as seen by 
those who initiated and designed them. The interview ques-
tions were based around: (1) partnerships and collaborative 
practices with societal partners; (2) assumptions/practices 
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The ‘bottom-up’ processes of agenda definition implied 
community meetings, ‘co-generating issues’, and scoping 
workshops. Most projects employed a mix of top-down or 
bottom-up approaches in defining research agendas. Some-
times different strategies were activated at different stages 
of the projects, for example, starting with input from ‘bro-
ker’ organisations, and then co-evolving research agendas 
directly with communities in the process of research – in 
projects which were designed to allow such co-evolution. 

I have to say that the first definition came from the sci-
entists. Then […] the agencies […] commented on this 
and that has shifted some of the focus, but it […] didn’t 
really change the complete focus. They were quite in 
agreement with how we define the challenge. It didn’t 
kind of raise a red flag with them. So it’s actually a 
research-driven sustainability question which came 
up.

Table 1  Research projects analysed in this study
Project Aims Involved coun-

tries (team)
Active core groups2 Study sites

ARMSRestore (AR)
ARMS to reefs: 
A new tool to restore coral 
reef biodiversity, fisheries 
yields, and human health in 
Madagascar

A reef restoration project aiming to employ a 
novel tool to build reef ecosystems (artificial 
reefs) and grow fisheries to improve human 
health and well-being.

US,
Madagascar,
Sweden

Reef Doctor (NGO), 
local community, local 
small-scale fisheries

Madagascar

EXEBUS (EX)
Ecological and Economic 
impacts of the intensification of 
extreme events in the Benguela 
Upwelling System

Understanding the drivers of change and extreme 
events in the atmosphere-marine climate in the 
Benguela Upwelling System and its impact on 
residents of the coastline and those who derive 
their livelihoods and resources from the Ben-
guela Upwelling System.

South Africa,
US, Norway,
Canada,
Japan,
Namibia

practitioners, representa-
tives of the private sector 
and civil society

South 
Africa,
Namibia,
Angola

MARISCO (MA)
Marine Research and Innova-
tion for a Sustainable manage-
ment of Coasts and Oceans

Addressing the multi-layered interactions 
between biodiversity change, its impact on 
society and Nature’s Contributions to People 
by defining targets and developing strategies in 
sustainable marine ecosystem management.

Germany,
US,
South Africa

National Park Authority 
Wadden Sea, Lower Sax-
ony Agency for Water 
Management and the 
Protection of Coasts and 
the Environment, South 
African National Parks, 
South African Institute 
for Aquatic Biodiversity, 
South African Envi-
ronmental Observation 
Network, Wildlife and 
Environment Society of 
South Africa, Northeast 
Regional Ocean Council, 
The Nature Conservancy

South 
Africa,
Germany

MULTI-FRAME (MF)
Assessment Framework for suc-
cessful development of viable 
ocean multi-use systems

Aiming to increase the knowledge base and 
capacity of public and private actors for sustain-
able ocean multi-use, by providing concrete 
open-source tools, assessment results and best 
practice examples.

Germany,
Brazil,
Sweden,
US,
Norway,
France

public, private, research 
and community actors

Sweden,
Mozambique,
Norway,
France,
United 
States,
Brazil

NO CRISES (NC)
Negotiating Ocean Conflicts 
among Rivals for Sustainable 
and Equitable Solutions

A mixed method approach and cross-case 
study comparison to assess the origin, drivers, 
and mitigation strategies of ocean conflicts to 
promote transitions to achieve sustainable ocean 
management.

Australia,
South Africa,
Sweden,
Germany,
US

local communities Fiji,
Bangladesh,
Hawai’i,
North 
Atlantic,
Seychelles,
Spain,
Brazil

PolyCone (PC)
Integrated and sustainable 
regulation of cones in Eastern 
Polynesia

Development of a sustainable use plan for toxins 
of cone snails as an important source of pharma-
ceuticals for treating human health.

France,
French 
Polynesia,
Australia,
US

local communities French 
Polynesia
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community health concerns, such as nutritional and mental 
health. The PC project collaborated closely with a variety 
of governance, community, and business (pharmaceutical) 
actors to understand the diversity of values and relation-
ships that different stakeholders currently have and poten-
tially could have with cone snails.

The knowledge and impact generated through this model 
were contextual, although in some instances intending to 
upscale project insights for application (and impact) else-
where. At times this involved implementing structural 
reforms, where explicit actions were underway to formally 
institutionalise positive changes for indigenous actors. For 
example, the PC project was working towards securing 
rights for indigenous custodians, regarding the exploitation 
of this species and determining who would receive finan-
cial benefits from it. The project design and practices clearly 
showed an ambition to enhance local actors power ‘to’ - to 
manage, control and benefit from resource access and use 
through a variety of institutional changes and actor-oriented 
strategies.

At other times, researchers placed more emphasis on the 
need to improve ways of planning and governance about 
specific environmental values and uses. Such emphasis was 
not aimed at disrupting existing power relations but rather 
at improving the efficiency and effectiveness of governance 
practices at wider scales on issues such as changing envi-
ronmental conditions and optimising societal use of marine 
space or resources by developing transferable decision 
support tools (such as, for example, in MF, MA). In these 
examples, emphasis was placed on collaborating with gov-
ernance actors and (larger scale) stakeholders affected by 
the projects and the focussed sustainability issues. When 
projects worked towards this aim, they used varying forms 
of joint problem framing and co-produced knowledge gen-
eration approaches with government agencies, experts and 
stakeholders, but were not directly aimed at benefiting mar-
ginalised communities or social actors, nor was the prac-
tical application of the knowledge or approach part of the 
research project. This approach, aligned with the linear 
model, aimed at upscaling for impact through science com-
munication strategies, such as policy briefs and reflection 
on the research practice with higher level governance actors 
and/stakeholders. Thus, the approach can be seen in these 
particular instances as contributing to the power ‘over’ of 
the existing institutional authorities. That said, the extent of 
social change from all these approaches in terms of building 
capacity among actors to better redress sustainability prob-
lems is difficult to gauge.

Correspondingly, the actors defining the agendas ranged 
from ‘the people’ to the researchers in the driving seat, 
sometimes involving brokers, local organisations, impacted 
groups or feedback from authorities and agencies. Two 
somewhat contradictory quotes from the same PI:

So the people defined it. We didn’t.

Later:

We didn’t start from zero. We all work in the region 
and know the issues.

These quotes demonstrate an ambivalence regarding the 
bottom-up and top-down distinction, highlight the iterative 
nature of the processes, and suggest that understandings 
of the relationships between power dynamics and research 
agenda setting could be more reflective.

Impact: Community- (power ‘to’) and policy-oriented 
(power ‘over’)

The perceptions of what constitutes sustainability improve-
ments varied among the projects, from the establishment 
of tangible structures, such as artificial reefs designed to 
expand/improve local fisheries and boost fishery-related 
income and health outcomes for coastal communities (AR), 
to the development of institutional structures to strengthen 
and secure customary management and rights to locally val-
ued environmental values linked to local economic benefits 
(PC). The relational model aimed to nurture local capac-
ity and reduce vulnerabilities related to multi-dimensional 
ideas of sustainability (examples of projects engaged in this 
kind of TDSR are NC, AR, PC, EX). When the relational 
model was being employed, researchers often explicitly 
attempted to ‘elevate marginalised agendas’ (Chambers 
et al. 2022). The relational model was also present where 
researchers built alliances with local actors, as well as solic-
ited local organisations to provide access to and knowl-
edge about the communities. This strategy also included 
longer-term capacity-building, such as enhancing scientific 
capacity of the region. Some of the engagement directly 
affected the communities, such as intentions to enable con-
flict resolution (NC), use resources (AR), training commu-
nity members with specific skills, paying for certain forms 
of participation (e.g. in the AR project, building artificial 
reefs or buying their fish catch). Attendant to this were also 
ambitions to secure beneficial changes or legacies beyond 
the life of the project. Other examples included collective 
textile weaving (NC) and involvement of scientific fisheries 
data gathering (AR). In AR, improving material well-being 
connected sustainable resource use to the improvement of 
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existing relationships. These ‘brokers’ seemed to be one of 
the ‘make-or-break’ factors in the projects:

I think it was really fortunate that [local NGO] is so 
integrated in the community and has been for so long 
that I think they were able to speak to […] community 
needs.

That list was going to be generated by one of the 
major regional organizations who have access to 
these kinds of lists […] But various […] difficulties 
with this organisation ultimately resulted in us not 
having access to that list of stakeholders….

However, the structures of international funding made 
the research possible in the first place, opening multiple 
opportunities for local researchers and actors. Some of the 
researchers were intentional in developing research capac-
ity in the Global South, especially through engaging early-
career researchers (AR).

Socio-epistemic power

The projects produced and built on a diversity of academic 
and non-academic forms of knowledge. The academic 
forms included drivers of change and variability in natural 
systems, sequestration properties, pharmaceutical and cos-
metic uses, migration of species, impacts of biodiversity on 
people, and mental health. Methods of obtaining and using 
these kinds of knowledge spanned biodiversity sampling, 
GPS, surveys, genetic barcoding, peptide extraction, eco-
system services approach, scenario modelling. The non-
academic forms of knowledge included such examples as 
traditional knowledge about ritual and medicinal proper-
ties of species, mythology, local knowledge about marine 
reserves, people’s experiences of ‘extreme events’ and ‘sea-
state’, livelihood disruptions, artistic perceptions and legal 
frameworks. In some projects, the explicit focus on local 
experiences, socio-cultural practices and material wellbeing 
was signalled through the interviewed PI actors explicitly 
seeing this as an integral part of doing ethical research (PC, 
AR, EX, NC). Researchers described diverging understand-
ings of objects and phenomena as living and non-living; dis-
crepancies between marine and terrestrial understandings 
and approaches; incongruences in data collection, bound-
ary objects (like ‘sea-state’, ‘extreme event’, ‘multi-use’), 
species names and contrasts between artistic and scientific 
knowledge.

The linear model manifested in the employment of the 
norms of Western science in knowledge relationships, dis-
playing at times an ambivalent interplay with local knowl-
edges. When the procedures of Western science came to the 

Structural power

Structural power manifested most clearly in the challenges 
that the projects faced with regard to funding, academic and 
transdisciplinary practices, and Global North-South con-
figurations. For example, there were discrepancies between 
exercising scientific caution and producing specific met-
rics for various authorities; using knowledge produced 
through publicly funded research for commercial purposes; 
high mobility of researchers; over-researched and over-
collaborated countries and groups of actors; questioning 
of researchers as intruders; and mistrust due to the Global 
North/South dynamics, geographic and cultural diversity. 
One project expressed the issue of relating to communities:

We like to think we’re co-producing, but the co-pro-
duction process usually ends up being, we would 
really like to do this. What do you think? Can you send 
us a letter of support?… I feel like the way that these 
funding streams work, often we go from place to place 
and we’re never able to maintain these community 
relationships very well, so we don’t co-produce new 
work very well either.

Eschewing the linear models of knowledge and action in 
favour of more inclusive and iterative was fraught with 
numerous challenges and constraints. Governance struc-
tures restricted modes of engagement of local actors, cre-
ated resistance and discrepancies in demands on the speed 
of knowledge production and its usability. Furthermore, the 
projects struggled with power structures they encountered 
on the ground, which generated taboos on certain discus-
sions and silenced certain groups’ voices:

We were told that people could not express their opin-
ions in the forum that we were doing this in. […] We 
thought we were culturally quite aware, we weren’t. 
And in a lot of cases, you can’t hold these roundtable 
discussions or workshops.

These restrictive structures, including the limited project 
time, have ‘linearised’ the models of knowledge co-produc-
tion, as they hindered deeper and more relational engage-
ment with local actors in the projects predisposed towards 
this type of research. The researchers tried to circumvent 
this through adaptive approaches to selecting actors. The 
projects employed a diversity of tactics to understand the 
socio-political dynamics of their fields (‘knowing the 
actors’): systematic approaches to stakeholder mapping, 
comprehensive preparatory fieldwork, network model-
ling, scoping exercises. At other times they relied on gate-
opening either through local knowledge ‘brokers’, or on 
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meant triangulating different types of data collected through 
methods such as conventional surveys and resource user-
generated data, including exploring local fish name nomen-
clature and working with fishers to collect fisheries catch 
data to determine the impact of the project on fisheries (AR).

In projects such as MA and MF, the development of 
guidelines is aimed at being able to apply research results 
(and management or policy advice) beyond the study site. 
Arguably this approach assumes that decontextualised 
knowledge-action is able to be effectively transposed to 
other settings which have their own unique interplay of 
various factors. While this was acknowledged by some 
researchers interviewed, the extent to which this was prob-
lematised could potentially be enhanced. The MF project set 
up and interacted with a global reference group comprised 
of experts and practitioners to co-produce a set of guide-
lines, based on multi-case research insights on multi-use 
marine spatial planning. Other projects such as EX aimed 
to develop improved conceptual understandings and mod-
elling capability around forecasting environmental changes 
and their implications in large ocean systems with and for 
differentiated vulnerable communities and other stakehold-
ers. MA worked towards a better modelling of biodiversity 
change to inform formal planning and decision-making. 
MF, AR, MA sought to root their findings and insights in 
comparative case research design and then develop cross-
case insights to inform transferable knowledge to address 
sustainability challenges. How the work could be effectively 
translated to other contexts and sites in a productive way to 
enhance sustainability was often seen to be beyond the life 
of the current project. This was seen as a point of frustration 
by some (MA).

Knowledge and action in the relational model, in con-
trast, were seen as closely interwoven and embedded in 
the contexts where they are generated. Commonly, this 
involved participatory action research where knowledge-
action was seen as an integral component of the research 
process itself, rather than something to be generated for sub-
sequent application.

Discussion

A brief summary of the two knowledge-action models 
and the three power forms constituting them is presented 
in Table 2. These models are seen as ideal types. As such, 
they are naturally oversimplified compared to how they play 
out empirically – but they still hint at certain tendencies of 
power dynamics.

Dealing with the three forms of power outlined above 
implies three different sets of implications for co-producing 
knowledge and action. When dealing with agential power, 

forefront, the local knowledges had a tendency to become 
backdrops or sources of data extraction:

It’s very much a Western approach to doing science. 
We think of the ideas, we sell them to the communities 
who we ask to work with us and then we move on to 
the next community.

Some researchers expressed unease about employing sci-
ence as a verification referent when trying to reconcile or 
integrate contradictory sources of knowledge:

I think verification would be the wrong way to put it. 
[…] We just want to […] see whether their lived expe-
riences match something that we can measure objec-
tively. […] But I do want to stress that we don’t want 
to verify people’s experiences. […] that’s a little bit 
condescending to think that scientists have all of the 
answers and if their experiences do not match what we 
can measure, that they are wrong.

The relational model, in practice, emphasised fostering 
anthropological and ethnographic knowledge (PC), ‘holding 
up a mirror’, relating through art (NC) – to more direct, such 
as providing evidence for assessments (MF), ‘selling ideas’ 
(NC), guiding the actors’ thinking (EX), training (AR), 
making knowledge usable/dynamic, ‘mainstreaming’ bio-
diversity, making conservation ‘more marine’ (MA), man-
aging information ownership and intellectual property, and 
pushing for recognition of the ability to govern (a resource) 
(PC). Some projects strived to overcome linear tendencies 
by adopting artistic knowledge-making practices – only to 
arrive at a frustrating junction where such practices have 
become difficult to make sense of or integrate in the overall 
project goals and ambitions:

I’m so excited about the creative component because 
[…] it’s bigger than just the engagement around the 
creation of an artistic output because you get people 
to connect over something and you get them to com-
municate, and that is probably not very scientific, but 
it’s very powerful at a community level, and it’s almost 
like the two sort of work against each other, right, 
because you do arts and then you don’t do science.

These difficulties reaffirm the challenging interplay between 
the linear and relational models of knowledge-action. And 
yet, sometimes projects effectively transcended the line 
between the two models. For instance, different sources 
of data on resource use and human health were integrated 
to inform local decision-making and assess the impact of 
installing an artificial reef more holistically. In this case, this 
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non-problematisation of the socio-environmental reproduc-
tion of sustainability problems may reflect the commonly 
unstated limitations of the actionable science paradigm and 
related research practice. As such, it is unlikely to generate 
significant structural change (or disruption) through chal-
lenging oppressive or dysfunctional political systems or 
exploitative global capitalist markets (Saunders et al. 2020).

Although the various kinds of desired change described 
here hardly constitute a shift towards systematic or endur-
ing sustainability transformations, they may be important 
for sustainability practice in different ways. The ‘endurance’ 
of social change triggered by the projects may depend on 
the way researchers and other powerholders continue their 
collaborative engagement with the project communities 
beyond the life of the projects.

The main contradiction emerging from these results has 
to do with the simultaneous ambition in TDSR to co-produce 
knowledge in a relational, deeply contextual way – and to be 
able to generate ‘usable’ knowledge of a broader applicabil-
ity. This is because, in reality, few projects adhere to either 
linear or relational model – they often combine them in their 
practice. The danger of the linear model is that it exercises 
power ‘over’ in two instances: when extracting data from 
the lived experiences on the ground, and when imposing 
the generated knowledge on other contexts. To avoid such 
extraction and imposition, the relational model offers guid-
ance on how to situate knowledge-action co-production in 
the contexts in which it occurs through exercising power 
‘to’ with the involved actors. However, the researchers’ 
ability to practice the relational model, as is evident from 
our interviews, continues to be severely constrained by the 
structural power of the on-the-ground contexts and scientific 
institutional setups, as well as by the socio-epistemic power 
of epistemic and methodological rationales and assump-
tions. Our interviewees expressed frustration with the struc-
tural impediments. They also exhibited unease and partial, 
intermittent yet undeniable awareness of their own linear 
assumptions. In these frustrations, unease, and awareness 
lies the potential of TDSR to create spaces for unsettling 
the predominance of the linear model and strengthening the 
transformative potential of co-production.

researchers might need to be aware of the specific power 
imbalances which are present, be it the relative weight in 
formulating research agendas and approaches between 
researchers from the Global North and South, or between 
actors with higher and lower political, economic, and sym-
bolic capital. Researchers in our cases have shown a high 
degree of agency when deciding how to engage with actors 
and when it is possible and appropriate to aim for empower-
ment of the marginalised perspectives and interests. In case 
of structural power, researchers have a lot less agency to 
address the issues which hinder the transformative ambitions 
of the projects. The focus thus becomes the identification of 
the structures which both constrain and enable such ambi-
tions and finding ways to create synergies or workarounds. 
It is also imperative to observe the constraining, sometimes 
oppressive structures on the ground in the research contexts, 
and how these structures might be exacerbated or disturbed 
by the projects. Finally, the socio-epistemic form of power 
requires a high level of reflexivity from researchers, as it 
implies, in the formulation of Haugaard (2021), a suspen-
sion of the ‘natural attitude’ of the researchers with regard to 
their research practices and an acute awareness of how their 
taken for granted epistemic commitments shape possibili-
ties of social and environmental change.

While the relational practices were concerned with vari-
ously recognising socio-cultural values, enhancing a range 
of local capacities and improving livelihoods of local actors, 
the linear practices were less context-focused and more con-
cerned with generating multi-scale science-policy impact. 
That said, the linear practices did not seem to rely on well-
developed strategies to transfer knowledge to practice, nei-
ther in the empirical contexts in which they were situated, 
nor in their potential transference to other governance or 
policy domains. Rather, this work seemed to fall beyond the 
remit of the current projects. However, the approaches of 
the relational model also lacked a comprehensive theory of 
transformation. Despite the intentions to start from the local 
communities’ perspectives, they tended to not go beyond 
a somewhat patchy diagnostics of the current situation. 
Most projects identified unsustainabilities but did not delib-
eratively (or deliberately) develop desirable alternatives 
in response. The apparent tendency across the projects for 

Table 2  Three forms of power in relation to knowledge-action models
Power forms Linear model Relational model
Agential Power ‘over’: enhancing current large-scale governance 

regimes by generating knowledge-action transferrable to 
other contexts; top-down agenda definitions

Power ‘to’: benefitting in situ marginalised social 
groups, mitigating situated vulnerabilities; bottom-
up agenda definitions

Structural Working within existing institutional structures Working against constraining institutional structures 
on the ground; navigating international research 
structures not conducive to deep engagement

Socio-epistemic Focus on cognitive aspects of knowledge guided by Western 
epistemic norms; producing decontextualised knowledge

Focus on knowledge as relationships; co-producing 
contextual knowledge-action
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linear knowledge-action model depends on the interplay 
between different forms of power in research ideations and 
practices. Given that all three forms of power examined 
above are likely to play out in any research project involving 
non-academic actors, the researchers might find themselves 
in situations where they will need to consciously exercise 
their agency with regard to how agendas are formed, what 
actors are included and how, and be aware of the power con-
figurations on the ground. They might need to work with 
or against institutional structures enabling and constrain-
ing transformative ambitions of the projects, with a spe-
cial dynamic playing out in the postcolonial settings with 
research funding and implementation capacity asymmetries 
between Global North and South. Finally, they might want 
to develop an astute awareness of their own deeply ingrained 
assumptions about what constitutes valid knowledge and what 
implications such assumptions may have for the design and 
implementation of actionable research, given the traditional 
domination of the marine governance field by natural sciences. 
However, with some exceptions, there appears to be a general 
lack of awareness and readiness to explicitly address power 
dynamics in the studied TDSR projects. While the reasons for 
this were not examined closely in this study, this shortfall could 
be attributed to a range of interdependent factors such as the 
disciplinary composition of project teams, short project time 
frames, and mandates/expectations of the funding agencies. 
Indeed, the complexity of multi-dimensional and multi-scale 
power relations can pose significant challenges for TDSR. 
While this article offers insights into how to theorise and 
analyse power in TDSR, addressing different forms of power 
effects will no doubt continue to provide a tough challenge 
for the design, co-production, and enactment of sustainability 
transformation in practice, not least linked to the challenges of 
ocean sustainability.

Acknowledgements  Tatiana Sokolova and Michael Gilek received 
financial support from the Foundation for Baltic and East European 
Studies (Östersjöstiftelsen). Fred Saunders and Michael Gilek received 
financial support from the FORMAS International Coordination of 
CRA Ocean Sustainability Program, grant no. 2020–02234_3. Kris-
tin Tietje declares that the project on which this article is based was 
funded by the German Federal Ministry of Education and Research 
under grant number 03F0856A. The authors are responsible for the 
content of this publication. We thank two anonymous reviewers for 
their comments on an earlier draft.

Author contributions  Tatiana Sokolova: conceptualisation, methodol-
ogy, investigation, writing (original draft), writing (review and edit-
ing), visualisation. Fred Saunders: conceptualisation, methodology, 
investigation, writing (original draft), writing (review and editing), 
supervision. Michael Gilek: methodology, investigation, writing (re-
view and editing). Kristin Tietje: methodology, investigation, writing 
(review and editing), visualisation.

Funding  Open access funding provided by Södertörn University.

Concluding remarks

In this paper, we have interrogated the expectation imposed 
on transdisciplinary ocean research to generate transforma-
tive ocean sustainability change. We analysed researchers’ 
perspectives on the design and initial phases of six trans-
disciplinary research projects dealing with various ocean 
sustainability issues. Through this analysis, we reflected 
on the potential implications of the nexus between differ-
ent forms of power and knowledge-action models for socio-
environmental change. While our analysis focuses on a 
small sample of projects and is based solely on researchers’ 
perspectives, we believe that it provides insights towards 
advancing the vision of the UN Decade of Ocean Science 
for Sustainable Development, ‘science we need for the 
ocean we want’ (Intergovernmental Oceanographic Com-
mission 2021). First, we observe that the vital step of devel-
oping a theory of transformation (Harnesk and Isgren 2022) 
is missing in the analysed projects. To the extent that this 
observation might be applicable to a wider suite of research 
projects associated with the UN Decade of Ocean Science, 
we see a significant need to promote this step in ocean sus-
tainability science. This could be done by requiring a theory 
of change formulated in research project applications, cul-
tivating a focus on such theory during projects, and having 
a more focused reflection on change at the end of projects.

Second, the complexity of ocean sustainability issues 
and the associated multiscale landscape of diverse actors, 
institutions, worldviews, and visions does not lend itself 
to investigation, let alone transformation, through linear 
approaches to knowledge-action co-production. Beyond the 
conclusion that co-production requires relational, recipro-
cal, and reflexive practices, insights from this study point 
to the need to mainstream broader conceptions of what co-
production can and should be – beyond the two models. 
These considerations align with Chambers et al.‘s (2022) 
idea of agility in research, which emphasises the need for 
flexibility, adaptability, and responsiveness to the specific 
context and needs of the research area. Such agility seems 
to be constrained by research funding structures and deep-
seated naturalistic assumptions of TDSR. It can be enhanced 
through adaptive funding structures adjusted to the evolving 
needs and contexts of different projects and by supporting 
longer-term collaborative research arrangements that allow 
relationship-building as well as iterative learning and adap-
tation in context. Such an approach will allow researchers 
to transcend the tension between the extractive and decon-
textualising tendencies of the linear model, on the one 
hand, and the need to cultivate an exchange of relevant and 
insightful learning between different contexts, on the other.

Third and finally, this study shows that the ability of 
TDSR to challenge the norms and epistemologies of the 
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