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A B S T R A C T   

This paper explores the potentials and limitations of transdisciplinary research on sustainability issues charac
terized by extensive uncertainty and complexity. Transdisciplinary approaches that support the co-creation of 
knowledge in collaboration between science and society are advocated in research that aims to explore pathways 
for societal transformations towards sustainability. However, there is limited research on how co-creation 
research plays out in practice and what are its implications, in particular with regards to how data collection 
and analysis can be developed to increase the quality and reliability of the research, and to the roles that re
searchers themselves play in shaping the research. This paper makes two contributions: First, it offers insight into 
the design and implementation of co-creation endeavors based on scholarly literature as well as experiences from 
a research program that seeks to support foresight capacity for sustainable development under geopolitical 
uncertainties. Second, the paper elaborates methodological support for co-creation research by highlighting the 
potential of co-dissemination for transdisciplinarity and arguing for a systematic approach to reflection and self- 
reflexivity. Specifically, the paper reflects on experiences from the ongoing Mistra Geopolitics research program, 
which explores the intersections between geopolitics and sustainable development, and where co-creation has 
been at the core since the start of the program. We explore three stages in transdisciplinary research: (i) co-design 
of the research agenda, (ii) co-production of knowledge, and (iii) co-dissemination. Specifically, we examine the 
role of non-academic partners, the role of knowledge brokers and facilitation, and the need for flexibility, 
adaptability and reflexivity throughout the process.   

1. Introduction 

Since the world came together in 2015 to agree on a sustainability 
agenda for the coming 15 years and to establish the Paris Agreement, the 
challenges to achieving these agendas are becoming increasingly visible. 
The compounding crises of climate change, biodiversity loss and the 
Covid-19 pandemic highlight the interconnectedness of contemporary 
challenges related to global environmental change, as well as the in
equalities displayed in different vulnerabilities between and within 
countries (IPBES, 2020; Watts et al., 2020). Efforts to achieve global 
climate and sustainability goals are taking place in rapidly shifting 
geopolitical landscapes marked by, for instance, ‘hybrid multilater
alism’, relying increasingly on non-state and sub-national actors in 
global affairs (Bäckstrand et al., 2017), as well as an increased focus on 
national security concerns (Dalby, 2020) and increasing populism 
(Gottenhuber and Mulholland, 2020). To navigate this uncertain terrain, 
foresight capacity is a sought-after skill among policy makers, business 

leaders and other societal actors (Hebinck et al., 2018; Muiderman et al., 
2020). 

As argued by Fazey (2019), many of the problems that societies 
around the world are currently facing, need to be confronted through a 
different type of thinking than that which created them. Thus, there is an 
urgent need for new ways of thinking that go beyond dominant disci
plines and paradigms, exploring new issues, insights, and responses. In 
policy discussions as well as in research, there are increasing calls for 
societal transformations, that is, systemic, long-term, non-linear change 
that spans the different sectors of societies (Fazey et al., 2018; Feola, 
2015; Linnér and Wibeck, 2019; Patterson et al., 2017). 

To this end, transdisciplinary approaches – i.e., approaches that 
support the co-creation of knowledge in collaboration between science 
and society – have been forwarded in research that aims to explore 
pathways for societal transformations towards sustainability (Fazey 
et al., 2019; Lam et al., 2020; Mauser et al., 2013; Schneider et al., 2019; 
Schäfer et al., 2020). Transdisciplinarity may be particularly important 
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when exploring responses to ‘super-wicked problems’, such as climate 
change (Gupta, 2016; Levin et al., 2012), where complexity is exacer
bated through uncertain geopolitical developments, and where prob
lems are interconnected across scales such that ‘every action we take 
leads to repercussions in new and unexpected dimensions’ (Knapp et al., 
2019:18). 

A key rationale behind transdisciplinary approaches is that the 
higher the complexity and the higher the stakes, the more important it is 
to involve an ‘extended peer community’ already from the outset of 
research projects, to ensure usability and actionable results (Funtowicz 
and Ravetz, 1993; Nowotny et al., 2001). In practice, this means 
collaboration between researchers and non-academic partners 
throughout the research process, from co-design, through knowledge 
co-production, to co-dissemination (de Bremond et al., 2019; Chammas 
et al., 2020; Lang et al., 2012; Mauser et al., 2013). 

Much scholarly attention has been directed to discussing the pre
conditions, opportunities and limitations of new modes of knowledge 
production – alternately labelled ‘post-normal science’ (Funtowicz and 
Ravetz, 1993), ‘Mode 2 science’ (Nowotny et al., 2001), ‘trans
disciplinary co-production’ (Schneider et al., 2019), or ‘co-creation of 
knowledge’ (Mauser et al., 2013). Knowledge about how such ‘epistemic 
work’ (Felt et al., 2012; van der Hel, 2016) plays out in practice and 
about its implications has, however, been more limited (van der Hel, 
2016). As the focus of sustainability research increasingly moves from 
incremental to transformational approaches to societal change, re
searchers must ‘expand their understanding of who, where, and when to 
engage’ (de Bremond et al., 2019:97). Moreover, a key component of 
transdisciplinarity that is rarely in focus in the literature is the need for 
researchers to be both reflective and self-reflexive (Fazey et al., 2019; 
Schneider et al., 2019; Schäfer et al., 2020; Turnhout et al., 2020), that 
is, they should engage in reflection on how data collection and analysis 
can be developed to increase the quality and reliability of the research, 
as well as in self-reflection, i.e., critical assessment of the roles that the 
researchers themselves play in shaping the research (Fazey et al., 2019). 
This is not least important in view of the risk that transdisciplinary 
research may mask and even reproduce inequalities and power asym
metries related to how knowledge is produced, and whose knowledge 
counts (Ghosh, 2020; Marshall et al., 2018; Mauser et al., 2013; Pereira 
et al., 2020). 

This paper constitutes an attempt of reflexivity with the wider aim of 
exploring the potentials and limitations of transdisciplinary environ
mental research on topics that are characterized by extensive uncer
tainty and complexity. We offer examples and reflect on experiences 
from the Mistra Geopolitics research program, which explores the in
tersections between geopolitics and sustainable development, and 
where co-creation1 activities have been at the core since the start of the 
program. Complexity and uncertainty increase substantially when 
geopolitical dimensions are taken into account in analyses of pathways 
to achieve climate and sustainability objectives. These types of uncer
tainty, however, are precisely what stakeholders and policy makers must 
navigate when working towards achievement of the UN 2030 Agenda 
and the targets of the Paris Agreement, and are therefore a focus of the 
co-creation activities of the Mistra Geopolitics program. 

The paper makes two contributions: First, it offers insight into the 
design and implementation of co-creation endeavors based on 

experiences from the Mistra Geopolitics program. Second, it elaborates 
methodological support for co-creation research by highlighting the 
potential of co-dissemination for transdisciplinarity and arguing for a 
systematic approach to reflection and self-reflexivity. 

In the following, we will first set the scene for our analysis by dis
cussing the concepts of sustainability transformations, trans
disciplinarity, and foresight capacity, paying special attention to 
knowledge co-creation and the three-stage model for co-creation 
research suggested by Mauser et al. (2013), which will form the basis 
for our examination of the co-creation activities in the Mistra Geopolitics 
program. Based on these examples of co-creation, we will discuss lessons 
learnt for the organisation of transdisciplinary research. 

2. Sustainability transformations and the need for 
transdisciplinary research 

2.1. Societal transformations towards sustainability 

The need for profound societal transformations is becoming 
increasingly recognized in international scholarly literature and envi
ronmental policy debates as a prerequisite for achieving comprehensive 
sustainability and climate goals (e.g., Fazey et al., 2018; Feola, 2015; 
IPBES, 2019; IPCC, 2018; Linnér and Wibeck, 2019; Patterson et al., 
2017; UN, 2020). The scope, scale and pace of such intended sustain
ability transformations differ widely between different governance 
proposals (Linnér and Wibeck, 2020), and a wide variety of actors and 
drivers are seen as important for spurring transformative change across 
societies (e.g., Kuenkel, 2019; Linnér and Wibeck, 2021; Meadows, 
2008). 

However, attempts to deliberately spur and govern societal trans
formations towards sustainability occur amidst emergent trans
formations that are shaping everyday life in societies world-wide, such 
as global environmental change, and rapid socio-technical advances that 
integrate technology across digital, physical and biological spheres, 
ranging from nanotechnology to artificial intelligence (Linnér and 
Wibeck, 2019). In this changeable context, geopolitical uncertainties 
connected to human security and environmental change proliferate. 
Cohen (2015), for example, highlights how environmental change 
increasingly influences geopolitics. Dellmuth et al. (2018) note that 
‘climate change is undermining the security of states and people in ways 
that are unprecedented in complexity and spatial reach’. Benzie and 
Persson (2019) point to the difficulties of planning for and governing 
climate adaptation on a national basis, while many climate risks are, in 
fact, borderless, cascading through the international system. Complex 
geopolitical dimensions of sustainability have become increasingly 
noticeable in the context of such phenomena as energy transitions 
(Månberger and Johansson, 2019), natural resource use and commodity 
trade (He et al., 2019; Oliveira, 2016; Tu et al., 2020; Wu et al., 2020), 
and the transnational governance of negative externalities of global 
commodity chains (Moser and Leipold, 2021; Partzsch, 2020; 
Schilling-Vacaflor and Lenschow, 2021). 

In a previous study of sense-making of sustainability transformations 
across countries and societal actors, one of the core narratives of how 
deliberate transformation processes occur expressed the idea of ‘trans
formation as co-creation’ (Linnér and Wibeck, 2019). This narrative 
emphasized the importance of collaboration between a wide range of 
state and non-state actors, experts and citizens engaging in research, 
transformative learning, policy and action. Similarly, in this paper we 
argue, in line with Fazey (2019), that in research for sustainability 
transformations, transdisciplinary approaches that take multiple per
spectives and ways of knowing into account are crucial. 

2.2. Transdisciplinary research 

The field of transdisciplinary research is expanding rapidly. Not the 
least with regards to co-creation in climate change research, the 

1 ‘Co-creation’, ‘transdisciplinarity’ and ‘co-production’ are key concepts in 
the literature reviewed for this paper. They are sometimes used as synonyms, 
sometimes with somewhat different meanings. For instance, co-production can 
be used to denote one of the stages of co-creation processes (e.g., Mauser et al., 
2013), while other authors use it as an overarching concept (e.g., Bremer and 
Meisch, 2017). In our analysis, we use the concepts ‘transdisciplinarity’ and 
‘co-creation’ interchangeably, while ‘co-production’ is reserved for a particular 
type of co-creation activities, related to data collection, interpretation and 
analysis (cf. Mauser et al., 2013). 
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publication of peer reviewed papers has taken off in the past decade 
(Bremer and Meisch, 2017). Although transdisciplinarity has many 
different connotations, Knapp et al. (2019) highlight some recurrent 
features: a) inherent interdisciplinarity, due to the types of research 
question typically addressed in transdisciplinary projects, i.e., multi
faceted problems that cannot be answered through a single perspecti
ve/discipline; b) knowledge co-production that involves scientists and 
actors outside academia; c) solutions-oriented outcomes, often including 
‘intermediate outcomes like capacity building, consensus building, 
mediation, and legitimization’ (p. 2). 

Moreover, co-creation research broadens and alters the roles of re
searchers and stakeholders. Here, researchers are no longer mere 
knowledge producers, but also play such roles as process facilitators, 
knowledge brokers, change agents, experts in learning, reflective sci
entists, self-reflexive scientists, reflexive facilitators, and project man
agers. Stakeholders can play active roles in the framing of research focus 
and development of methods, and in contributing to carrying out the 
research in collaboration with scientists (Fazey et al., 2019). Never
theless, it is important to consider and address the risk of reproducing 
existing power structures and asymmetries when designing co-creation 
activities (Ghosh, 2020; Marshall et al., 2018). 

Bremer and Meisch (2017) outline eight conceptual lenses on what 
they label ‘co-production research’ and define a distinction between 
normative and descriptive perspectives on co-production. Normative 
approaches see co-production as intentional collaboration between a 
variety of actors, scientists, and non-academics, with the purpose of 
attaining joint goals and creating usable knowledge (e.g., Daniels et al., 
2020; Lemos and Morehouse, 2005; Mauser et al., 2013; Prokopy et al., 
2017). Descriptive approaches are informed by a science and technology 
studies (STS) perspective with the aim of analyzing how science and 
society co-constitute each other and what are the implications of this (e. 
g. Jasanoff, 2004). 

Many earlier studies focus on context-specific, local cases of co- 
creation, with, for example, the aim of finding solutions related to 
climate adaptation. Bremer and Meisch (2017) suggest in their review 
that this was a common focus in transdisciplinary research. Our paper, 
in contrast, argues for a reflexive approach to co-creation in a context 
that is characterized by a high degree of uncertainty where, due to the 
frequent lack of straight-forward solutions, the purpose is to enhance 
foresight capacity and support the ability of stakeholders to navigate in 
rapidly shifting geopolitical landscapes. 

2.3. Foresight capacity 

Foresight is a term that describes a set of tools that have been used for 
several decades in research and strategic planning to envision futures 
(Jemala, 2010) in order to inform policies and explore drivers of change 
under uncertainty and complexity (Muiderman et al., 2020). Foresight 
capacity is needed not the least in relation to global environmental 
challenges such as climate change (Mangnus et al., 2021) and sustain
able food production (Hebinck et al., 2018). Some common foresight 
methods include scenario development, visioning and backcasting, and 
horizon-scanning (Muiderman et al., 2020). 

Traditionally, foresight methods have been associated with partici
patory and collaborative contexts and the inclusion of multiple actors, 
and have therefore been proposed to be beneficial in promoting 
collaboration between actors in environmental science and policy 
(Hebinck et al., 2018; Muiderman et al., 2020). Foresight processes can 
play an important role in deliberate societal transformations as they can 
aid actors in the conceptualizations and initiation of transformative 
change (Hebinck et al., 2018). New perspectives on the present can be 
generated by imagining different futures, a practice that could build 
‘futures literacy’, which describes an understanding of how what we see 
and do can be steered by anticipation, a skill in which the imagination is 
used to bring the future into the present (Miller, 2018). Futures literacy 
also presupposes reflexivity regarding how the future is conceptualized 

(Mangnus et al., 2021). 

2.4. A framework for co-creation research 

To analyze transdisciplinary research that seeks to enhance foresight 
capacity, we explore here the terminology and conceptualization of 
Mauser et al. (2013), proposed for the Future Earth Initiative. This 
framework was considered suitable, as it had been developed for 
long-term transdisciplinary research rather than short projects and in
terventions, and we adapted it to address the process and perspectives of 
the Mistra Geopolitics program. The framework describes the ‘di
mensions of integration’ which are ‘of varying importance to the overall 
knowledge creation process’ (Mauser et al., 2013:428), dividing the 
wider process of co-creation into the three consecutive steps of 
co-design, co-production, and co-dissemination (Table 1). Here, 
co-design refers to the process of framing and jointly designing the 
research outline, as well as implementing the research process. 
Co-production refers to the subsequent step of conducting the research, 
in which stakeholder involvement would be lower, but nevertheless 
important to ensure the scientific integration and relevance of the 
research. The final step in this framework is the co-dissemination of 
research results, including tailored and adapted information for 
different audiences, ‘translation of the results into comprehensible and 
usable information for the different stakeholders’ (Mauser et al., 2013: 
428), and dialogues on the validity and relevance of the results. In 
accordance with the proposed framework, the co-dissemination activ
ities initiate a ‘new transdisciplinary research cycle’ (Mauser et al., 
2013:428). 

To adapt this framework for research programs that, similar to the 
Mistra Geopolitics program, use co-creation approaches to support 
stakeholders’ foresight capacity under uncertain conditions, we explore, 
in particular, the potential of co-dissemination as a continuous process 
throughout the project. In contrast to Mauser et al. (2013), we explore 
the role of co-dissemination activities in providing an additional feed
back mechanism for the co-production process, rather than a final stage 
in the research process. While the framework provides relevant di
mensions for our study, we also assess the role of ‘check-points’, i.e., 
designated elements in the research design at which to engage in facil
itated dialogues that support self-reflexivity (Fazey et al., 2019; 
Turnhout et al., 2020). 

3. Case study 

The Mistra Geopolitics program analyses the dynamics of geopolitics, 
human security and environmental change (www.mistra-geopolitics.se). 
Funded by the Swedish Foundation for Strategic Environmental 
Research (Mistra), the program is conducted in two four-year phases 
(Phase 1 between 2017–2020, and Phase 2 between 2021–2024), 
separated by an external review by an international panel of experts and 
a new funding decision from the Mistra Board. The program provides a 
relevant case, as one of its defining features is the co-creation approach 
that involves academic as well as non-academic partners in a range of 
activities. The objective of the co-creation processes is to ‘improve 
research design and ensure that both theoretical perspectives and 
empirical research are relevant for the people who will translate them 

Table 1 
Dimensions of the co-creation process (based on Mauser et al., 2013).  

Co-creation process (Mauser et al., 2013) 

Co-design  • Joint framing  
• Research design  
• Implementation 

Co-production  • Scientific integration  
• Relevance 

Co-dissemination  • Dissemination of results  
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into policy and action’ (Mistra Geopolitics, 2019: 5). Thus, the 
co-creation activities of the Mistra Geopolitics program mostly place 
themselves in the normative corner of co-production research, following 
the basic distinction between normative and descriptive approaches 
discussed by e.g., Bremer and Meisch (2017) and Lövbrand (2011). 

The present case study forms part of a project conducted during the 
first phase of the Mistra Geopolitics program, which had been specif
ically devoted to the assessment of the program’s co-creation process. 
This paper’s account of and reflections on the design and implementa
tion of co-creation approaches in the Mistra Geopolitics program build 
on several sources: three qualitative in-depth interviews with repre
sentatives of the program management, a focus group interview with 
five Mistra Geopolitics researchers and administrators on the topic of the 
program’s co-creation activities, published annual reports from the 
program for the years 2017–2020, and our own experiences of being 
involved as researchers in the program. 

The individual interviews each lasted 30–60 min. They were con
ducted via Microsoft Teams by two of this paper’s authors in December 
2020. The focus group interview was conducted face-to-face in January 
2019 and took place during the Mistra Geopolitics annual conference. 
The session, which lasted 45 min, was moderated by the three authors of 
this paper. We recorded and transcribed the focus group and interview 
material. All informants gave their written consent to participate. For 
the analysis, we have omitted any references that would identify 
particular actors or stakeholder groups. We structured the analysis ac
cording to the categories that are highlighted in Mauser et al.’s (2013) 
framework: co-design, co-production and co-dissemination (Section 2). 

4Three stages in transdisciplinary research 

Building on the dimensions of transdisciplinary research processes 
outlined by Mauser et al. (2013), we present and scrutinize the role of 
co-creation processes in the Mistra Geopolitics program. Table 2 in
troduces the main elements as defined by Mauser et al. (2013) and 
provides a short summary of the Mistra Geopolitics program activities 
that relate to each of these dimensions. In the following, we will discuss 
these activities and their role for each dimension. 

4.1. Co-design of the research agenda 

Co-design in the framework of co-creation research refers to the 
interaction and collaboration with non-academic stakeholders at the 
onset of the research process. Mauser et al. (2013) include in this process 
the ‘joint framing of sustainability challenges faced by society’ (Mauser 
et al., 2013:428), including an inclusive process of outlining knowledge 
gaps to be addressed by the project or program. As such, the co-design 
process requires an early and open dialogue between researchers and 
stakeholders, outlining the key challenges and laying out the core as
pects, themes, and cases of the proposed research. These activities are 

commonly part of the proposal stage of a project. 
During its first phase, the Mistra Geopolitics program involved non- 

academic partners in multiple ways in four stages of the process: (1) the 
initial proposal stage, when the first research proposal was developed, 
(2) initial focus groups in which expectations were discussed and open- 
ended questions on the key challenges formed part of a dialogue be
tween stakeholder partners, led by researchers, (3) a process of identi
fying strategic projects, and (4) the preparation of the second phase of 
the program, which included taking stock of the progress and outcomes 
of the first phase of the program, and deciding on key challenges for its 
second phase. 

Stakeholder involvement differed between these four stages, 
although a continuous dialogue was ensured by targeted activities of the 
management team related to direct communication with stakeholder 
partners. In the proposal stage, stakeholder partners were involved 
directly through individual ‘consulting dialogues’ to discuss the planned 
research and ensure the societal relevance of the program. Thus, 
although the stakeholder partners did not participate in the actual 
writing of the proposal, their feedback and perspectives directly fed into 
the proposal-preparation process, influencing, among other things, the 
formulation of the societal relevance of the proposal, and how the 
proposal would be applied and policy relevant. While direct stakeholder 
involvement in writing the proposal would have provided opportunities 
to strengthen the co-design of the program, these efforts are highly 
depending on the timing and workflow leading up to finalizing a 
research proposal. Non-academic partners also contributed to identi
fying and framing the thematic and geographical foci of the program’s 
case studies and new projects for the second phase. While the thematic 
and geographic areas of study were purposively left open in the initial 
proposal, co-creation processes in the form of focus group discussions 
and workshops once the program started allowed researchers and non- 
academic partners to agree on three thematic areas for in-depth 
studies: food security, decarbonization, and sustainable oceans. 

4.2. Co-production of knowledge 

Co-production of knowledge is the part of the research process that is 
often in focus in the participatory methodology literature (e.g., Bremer 
and Meisch, 2017, Schneider et al., 2019). This part frequently focuses 
on the collaborative and integrative processes in research tasks, such as 
data collection, interpretation and analysis. Mauser et al. (2013) identify 
scientific integration as the main focus of the co-production stage. Sci
entific integration refers to the collaborative efforts ‘conducted as a 
continuous exchange among the participating scientists and with the 
stakeholders’ (Mauser et al., 2013:428) and aims to ensure inter- or 
transdisciplinary integration and consistency throughout the research 
activities. 

The first phase of the Mistra Geopolitics program involved a group of 
15 stakeholder partners, representing, for example, businesses, think 
thanks, and national authorities from diverse sectors, such as energy, 
international aid, forestry, water management, defense, and the steel 
industry. In addition to the formal stakeholder partners, the program 
engages a number of other stakeholders in its various activities. 

In the program’s first phase, stakeholder partners participated at the 
program conferences, providing their perspectives on the topics, in such 
activities as panel discussions, and as discussants in internal seminars 
when research plans and results were presented. Besides regular meet
ings involving stakeholder partners, such as program conferences, the 
first phase of the program initiated three specific co-creation tasks in 
which stakeholders played a significant role, participating actively in 
the research process: focus groups, scenario workshops and horizon- 
scanning initiatives. 

Focus groups as part of the co-creation process were held in two 
different strains, involving stakeholder partners as well as external 
stakeholders, relevant to the specific themes involved. The focus groups 
revealed the necessity of communication and cross-sectoral learning in 

Table 2 
Dimensions of the co-creation process (based on Mauser et al., 2013) and ex
amples from the Mistra Geopolitics Program.  

Co-creation 
process 

(Mauser et al., 2013) Mistra Geopolitics program 
activities 

Co-design  • Joint framing  
• Research design  
• Implementation  

• Proposal preparation processes  
• Individual dialogues  
• Initial focus groups  
• Joint workshops 

Co-production  • Scientific integration  
• Relevance  

• Focus groups  
• Scenario workshops  
• Horizon scanning 

Co-dissemination  • Dissemination of 
results  

• Workshops  
• Seminars, webinars  
• Stakeholder consultations  
• Individual dialogues  
• Phase II proposal process  
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order to support efforts to govern deliberate transformations, respond to 
emerging transformations, and work towards achieving the 2030 
Agenda. The focus group dialogues provided insights into how stake
holders grappled with the concept of geopolitics, and what geopolitical 
developments entail for the efforts to achieve climate and sustainability 
goals. The focus groups explored stakeholder perspectives on the 2030 
Agenda, and the extent to which it was considered useful for exerting 
stewardship over transformations and steering them in specific di
rections. The groups also identified trade-offs and barriers for achieving 
just transformations towards sustainability, which need to be addressed 
at multiple spatial and system levels (Eliasson et al., 2019). In this way, 
the focus groups contributed to the co-production process in terms of 
integrating stakeholder perspectives in the scientific process of studying 
transformation pathways, as well as ensuring the relevance of the 
research to societal challenges, as they were brought up in the dialogues. 
The focus groups also contributed to the process of identifying thematic 
areas for pilot studies in Phase 1 and in-depth studies in Phase 2 of the 
program. 

A series of scenario workshops was organized as part of the program, 
to gather stakeholder partners who were already involved in the pro
gram, external stakeholders who had been identified for this specific 
research process, and program researchers. Over the course of three 
scenario workshops, participants engaged in identifying key drivers of 
change, outlining relationships between these drivers, and suggesting 
pathways to four separate worlds imagined for the year 2050. In the 
scenario process, several methodological approaches were combined, 
such as actor analysis, intuitive logics drawing on cyclical causality to 
create the scenarios logics, and cross-impact balance analysis to study 
the role of dominant drivers in the different scenarios (Hallding et al., 
2018). Different stages of the scenario process included stakeholders to 
various degrees, as, for example, the cross-impact balance analysis was 
conducted by a smaller team of researchers. The number and nature of 
the participants attending workshops differed throughout the process. 
At some stages, a disproportionately large part of the participants were 
environmental researchers, which risked driving the process away from 
the initial intention of creating broader scenarios, causing the facilita
tors to pay extra attention to this. In terms of professional activity, the 
stakeholders were a heterogeneous group, which may have been a cause 
of the differences in understandings of the process and interpretations of 
workshop tasks that appeared on some occasions. 

The resulting set of scenarios (The Stockholm Geopolitics Scenarios) 
depicted four scenarios that are presented in detail in Hallding et al. 
(2018): Shift, Deal, Mosaic and Fracture. These explorative scenarios are 
intended to support foresight capacity in the face of uncertain geopo
litical futures. Moreover, the scenario process contributed to the 
co-production process in terms of collaborative learning and informing 
future research paths and processes in the program. The foresight 
approach employed in the project resonates with the ‘plausible futures’ 
approaches, in which futures are explored with the intention of man
aging deep uncertainties with reflexivity through systems thinking and 
the development of adaptive capacities and preparedness (Mangnus 
et al., 2021; Muiderman et al., 2020). 

The third type of research tasks that linked specifically to the 
knowledge co-production process, involved five horizon-scanning activ
ities, intended to explore emerging issues and eventualities on a time 
frame of 1–3 years. This process included different methodologies 
aiming specifically to strengthen the foresight capacity within the pro
gram. Horizon-scanning exercises focused on different themes of rele
vance to the program, ranging from the geopolitics of sustainable oceans 
to the geopolitics of the Covid-19 pandemic. Some of the activities were 
organized in close cooperation with national agencies or organizations. 
While data collection for one of the horizon-scanning activities was 
carried out as an expert survey, others were conducted in conjunction 
with joint seminars. 

The horizon-scanning processes enabled the contribution of expert 
knowledge from a wide variety of stakeholders, extending widely 

beyond the group of the program’s formal stakeholder partners. In one 
example, the seminar was organized entirely by a stakeholder partner, 
which embedded the dialogue in the network of this organization. The 
horizon-scanning activities also enabled collaborative learning between 
researchers and stakeholder partners, which justified an even stronger 
focus on foresight activities in the second phase of the program. 

4.3. Co-dissemination 

While co-dissemination is not as frequently addressed in the co- 
creation literature, it is arguably an important part of the co-creation 
process. Mauser et al. (2013) outline the processes included in 
co-dissemination as the provision of ‘comprehensible and usable infor
mation for the different stakeholders’ and emphasize the role of an ‘open 
discussion on the valuation, applicability and relevance of the results 
among groups of conflicting interests’ (Mauser et al., 2013: 428), which 
subsequently informs new initiatives. Based on the experiences in the 
Mistra Geopolitics program, we would, however, like to broaden the 
scope of co-dissemination beyond Mauser et al.’s (2013) description. 
Conventional, tailored, dissemination, such as policy briefs, blogs, 
media appearances, and social media postings were part of the program 
dissemination outputs, complementing traditional scientific publica
tions, reports, and conference presentations. The core of the 
co-dissemination process, however, was a highly interactive and to some 
extent stakeholder-driven series of seminars, webinars, breakfast di
alogues, lunch seminars, panel debates, and workshops, in which re
searchers participated and presented results or ongoing work from the 
program but did not necessarily form the agenda or define the topics of 
the events. 

The first phase of Mistra Geopolitics included approximately 60 co- 
dissemination events, comprising, for example, seminars, workshops, 
and panel debates, arranged with stakeholder organizations. Several of 
these events were directly initiated by stakeholder organizations, hence 
providing access not only to the stakeholder partners as individual 
representatives of these organizations, but also to their own fora of 
colleagues and networks. The most frequent process by which these 
events was arranged was that some current topic or question sparked a 
dialogue between the members of the Mistra Geopolitics research or 
management team. The format, theme, and participants were subse
quently decided upon in dialogue, often facilitated by the Mistra 
Geopolitics communications officer, who played a key role as an 
‘interpreter’ between the researchers and stakeholder organizations. 
Several of the events were organized as part of regular structures at these 
stakeholder organizations, and in this way became accessible to previ
ously established groups and networks that were interested in certain 
aspects of the program. 

One important factor was that these events did not focus exclusively on 
research results: they might, for example, focus on new challenges to be 
addressed in the program. As such, the participating academic partners 
did not necessarily present their research at the end of a project or task, 
but the events enabled a joint discussion on new challenges and insights, 
making space for stakeholders’ perspectives to be taken up by the pro
gram. This was an important factor, particularly for increasing the fore
sight capacity of the program, as the discussion about ongoing research at 
co-dissemination events provided novel perspectives and showed how 
new aspects may be included into the research agenda. This, of course, 
requires a high degree of openness and flexibility from the researchers in 
the program, and a research design that allows new strategic areas to be 
co-designed and implemented during the run of the program. 

An equally important part of the co-dissemination process is the role 
of facilitating knowledge brokers, who are essential in making connec
tions, ensuring transparency, and picking up opportunities and 
stakeholder-driven initiatives to connect research efforts to these open 
dialogues. The co-dissemination process in the Mistra Geopolitics pro
gram served as a driver of the co-production processes, rather than being 
the final of three ‘consecutive steps’ (Mauser et al., 2013:428). 
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5. Discussion: reflections on co-creation research in 
transformative times 

Throughout a research program that emphasizes transdisciplinary 
activities, there are reasons to take a step back and reflect on the 
different stages of the co-creation process. Formative assessments 
constitute an important part of transdisciplinary research (Lang et al., 
2012; Schuck-Zöller et al., 2017), and perhaps especially so when the 
research topic is characterized by uncertainties, high stakes, and societal 
transformations. In the following, we will discuss some of the lessons 
learnt from the first phase of the Mistra Geopolitics program, with 
particular emphasis on: (i) the role of non-academic partners, (ii) the 
role of knowledge brokers and facilitation, and (iii) the need for flexi
bility, adaptability, and reflection throughout the process. We then 
outline two main contributions of this article to the literature on 
co-creation research in environmental and sustainability sciences: 
strengthening the role of co-dissemination, and making space for 
self-reflexivity. 

5.1. The role of non-academic partners 

In our interviews with representatives of the Mistra Geopolitics 
management team, it was highlighted that in all stages of the process, 
stakeholder partners who are directly involved in the project play an 
important role in ensuring the societal relevance of the research, 
bringing in new perspectives, and introducing new societal challenges 
that emerge throughout the program period. In addition, it became 
important as the program developed to not only engage with the formal 
stakeholder partners, but also to include perspectives of other groups of 
non-academic actors in parts of the process, reaching for even wider 
perspectives on current topics or events. 

If appropriately designed and conducted, transdisciplinary research 
projects can contribute not only to learning processes, but also to ca
pacity building, empowerment, and network building (Schäfer et al., 
2020). Such relational outcomes of co-creation, together with others 
such as increased trust, mutual understanding, and motivation 
(Schneider et al., 2019), are important for shaping socially robust 
knowledge, which is an often-cited goal of transdisciplinary research (e. 
g., Gibbons et al., 1994; Nowotny et al., 1993). This was specifically 
outlined in one of the interviews in terms of a two-way process, where 
the non-academic partners contributed to identification of novel and 
societally relevant aspects, topics, and perspectives, while analyses from 
the program’s researchers, in turn, provided foresight capacity to the 
non-academic partner organizations. 

Another issue that was brought up in the interviews, and one that is 
also discussed in transdisciplinarity literature (van der Hel, 2016; 
Mauser et al., 2013; Schäfer et al., 2020), was the importance of an early 
point of engagement – already in the proposal phase – as well as of 
setting up a structured stakeholder process to ensure the societal rele
vance and legitimacy of the program from the onset. Experiences from 
the Mistra Geopolitics program demonstrate that it can be difficult to put 
a structured stakeholder process in place in the, often short, time 
available for responding to a funding call, and much of the introductory 
stakeholder contacts occurred in the form of one-on-one conversations 
with a representative of the program management team. In view of this, 
the interviewees pointed to the importance of starting a systematic 
process of joint co-creation activities as soon as the project has been 
granted funding. In terms of the practicalities of organizing such events, 
there is much to gain from teaming up with stakeholder partners to draw 
on their regular meeting fora and their networks, rather than organizing 
separate academic-driven events. 

A pertinent question in much transdisciplinary research, and even so 
in the Mistra Geopolitics program, concerns who should be invited to 
participate in co-creation activities. In the first phase of the Mistra 
Geopolitics program, participation was mostly limited to experts, key 
representatives, and elite groups. In the scenario workshops, for 

example, a large proportion of the participants had a background in 
environmental research, and some had been partners in co-creation- 
based research programs on previous occasions. While, on the one 
hand, it makes sense to invite stakeholders with relevant expertise and 
experience, this strategy comes with a risk of missing key perspectives 
from groups and organizations who might lack the resources, connec
tions, or previous experiences to be considered for participation in large 
research programs (cf. Miller and Wyborn, 2020). It is worth considering 
the caveat that Turnhout et al. (2020:16) bring to the fore: ‘Literature on 
participation has demonstrated that elite actors, for example from 
government, large NGOs, or scientists, have more time and resources 
available, often initiate these processes, define the scope for participa
tion, have more knowledge and skills, and are, for all these reasons that 
resonate with social-cultural biases, better able to articulate a contri
bution that is considered relevant and important (…). Consequently, 
elite actors are able to shape these processes to serve their interests (…)’. 
Similarly, Pereira et al. (2020) emphasize that the process of selecting 
participants involves exerting power over whose perspectives will be 
heard. It is, therefore, imperative to pay attention to issues of diversity, 
with respect to such factors as perspective, sector, and gender, enabling 
preconditions for a democratic dialogue. Bearing these power di
mensions in mind, plans have been made for the second phase of the 
Mistra Geopolitics program to broaden, if not the group of formal 
stakeholder partners, at least the extended group of non-academic actors 
who will be approached for participation in program activities. Some of 
the projects in the second phase of the program will engage with, for 
instance, community members in places that suffer from food insecurity 
and conflict, or leaders and citizens in Small Island Developing States 
which are highly vulnerable to the impacts of climate change. 

5.2. The role of knowledge brokers and facilitation 

The Mistra Geopolitics program exemplifies how co-creation is a 
mutual process between scientists and non-academic partners. Co- 
creation processes aimed to support foresight capacity can be valuable 
both to non-academic partners, to prepare for future scenarios related to 
their area of work, and to academic partners by identifying thematic 
areas, emerging challenges, and research topics for future research. 
Notwithstanding, to assist such mutual learning, there is a need for 
knowledge brokers, or translators; capacities that can facilitate collab
oration, enable co-dissemination events, identify entry points into cur
rent societal dialogues, pick up on emerging topics of interests for 
stakeholder organizations, and elaborate policy-relevant themes. 

The literature on transdisciplinary research similarly highlights the 
benefits of engaging a ‘contextually informed outreach person’ (Cham
mas et al., 2020:165), or a ‘boundary-spanning pracademic’ (Knapp 
et al., 2019:16), i.e., someone who can bridge practical and academic 
perspectives and translate between different ways of knowing (Knapp 
et al., 2019). As one of the interviewees stated, the role of the knowledge 
broker is equally important in both directions – sensing novelty and core 
questions in the ongoing research processes, and identifying windows of 
opportunity and interest that make specific topics relevant for 
non-academic partners. Here, the issue of facilitation and timing be
comes crucial, as these windows of opportunity and interest might differ 
between, for example, policy stakeholders, who make use of the scien
tific debates on current topics under a certain period prior to hearings 
and policy discussions, and agencies or companies, who might have a 
different time horizon as to when emerging topics are valuable in their 
processes. 

Experiences from the Mistra Geopolitics program also allow some 
more general conclusions about the roles of knowledge brokerage and 
facilitation. First, the time aspect related to the organization and per
formance of joint dialogues and events should not be overlooked. The 
preparation takes a significant amount of time, if a beneficial outcome is 
to be achieved. Moreover, time constraints, particularly on the part of 
non-academic partners, who might need to argue within their own 
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organizations for the time benefit of participating in co-creation 
research, may play a role for the success of both co-production and co- 
dissemination processes (cf. Turnhout et al., 2020). Second, the skills 
of the facilitator during processes involving stakeholders and the 
transparency of stages that are not open to stakeholders are of impor
tance for the sense of trust and ownership. 

5.3. The need for flexibility, adaptability, and reflection 

Transdisciplinary projects need a large degree of flexibility and 
adaptability in order to be successful (Marshall et al., 2018; Schäfer 
et al., 2020). This has been the case for the Mistra Geopolitics program, 
not the least since the geopolitical landscape is in constant change, 
affecting responses to global environmental changes. As such, respon
siveness of the research activities was made possible in particular 
through co-dissemination activities. Partnering with non-academic ac
tors enables the program consortium to keep an ear to the ground, 
responding rapidly to geopolitical changes in the surrounding world. For 
instance, at an early stage of the Covid-19 pandemic, Mistra Geopolitics 
organized a horizon-scanning activity in collaboration with one of its 
stakeholder partners to explore the geopolitical implications of the 
pandemic and societies’ responses. The second phase of the Mistra 
Geopolitics program devotes one of its work packages to engagement, 
synthesis, and rapid response, such that it has better preparedness to 
respond promptly to altered circumstances and emerging issues, thereby 
increasing the program’s societal relevance. 

At the same time, a challenge in transdisciplinary research is that 
there can be a tension between academic and non-academic agendas, 
where it is important to strike a balance between rigorous scientific 
approaches, including time-consuming data collection methods and 
analyses, and societal demands for novelty, relevance, and impact. One 
of the interviewees emphasized that it is pertinent to carefully reflect on 
when and where co-creation approaches make most sense in a research 
program, and to make informed decisions about the type and intensity of 
stakeholder involvement that is appropriate, given the aims and goals of 
the program. Brandt et al. (2013) identify a spectrum of stakeholder 
involvement, ranging from a limited one-way ‘information’ approach, 
via stakeholder ‘consultation’, to the more intense forms of ‘collabora
tion’, where stakeholders have a clear impact on the outcome, and 
‘empowerment’, where practitioners are given the authority to make 
decisions. In our view, the former two types of involvement would be 
part of standard outreach activities in most research projects and not 
indicative of co-creation, whereas the latter two are more apt for 
transdisciplinary projects involving an ‘extended peer community’ of 
non-academic partners (cf. Funtowicz and Ravetz, 1993; Nowotny et al., 
2001). 

Throughout the course of a transdisciplinary research project or 
program, there is thus a need to continuously assess and reflect upon the 
approaches taken to stakeholder involvement and be prepared to make 
adaptations if needed. Another lesson learnt from the Mistra Geopolitics 
program concerns the benefits of academic partners daring to present 
ongoing work and obtain input that might change the path in terms of 
research priorities. 

As regards foresight activities, Treyer (2009) argues that they should 
be used for a more dynamic management of change, rather than 
providing temporary support for policy making, by feeding into already 
existing future-oriented debates. This can be facilitated by context- 
specific approaches when defining the goals of the foresight activities 
and during the process of evaluating and reflecting on the methodology, 
and by allowing for the introduction of new and innovative methods if 
necessary. To increase the reflexive capacity of foresight practices it is 
also important to evaluate the quality, rigor, and continuity of the dis
cussions during the process, and to analyze to what extent foresight 
capacity contributes to improving the quality of the representations of 
the future in current debates. 

5.4. Expanding the role of co-dissemination 

In line with the experiences of co-dissemination in the Mistra 
Geopolitics program, we argue for the importance of co-dissemination 
processes to also influence co-production, hence demanding a greater 
flexibility in the research process. Co-dissemination is in this sense a 
continuous endeavor, rather than the last of three ‘consecutive steps’ 
(Mauser et al., 2013:428) of a co-creation process. Experiences from the 
Mistra Geopolitics program showed that these steps are not necessarily 
consecutive, but that there is great value in an iterative approach be
tween co-production and co-dissemination, which can inform the 
research agenda. This has proven to be of relevance in a program such as 
Mistra Geopolitics, which is aiming for increased foresight capacity. 
Since the launch of the program, the geopolitical landscape has changed 
continuously, hence demanding flexibility and perceptiveness from both 
academic and non-academic partners. 

We are convinced that the need for foresight capacity will not 
decrease in the future. If anything, it will grow, in view of unprece
dented environmental change, and emerging and deliberate societal 
transformations. As noted by Knapp et al. (2019: 16), among the skills 
that will be demanded from future sustainability leaders are the ability 
to evaluate situations and ‘understand how to navigate complex sys
tems’. In addition, they emphasize that future leaders will need process 
skills, allowing them to design inclusive and effective learning pro
cesses, communicate with a diverse set of stakeholders and, where 
necessary, manage conflict. From the Mistra Geopolitics experiences, we 
specifically want to highlight the co-dissemination approach as a way of 
fostering both these sets of skills. By involving stakeholders in 
co-identifying topics for and designing dissemination events, academic 
as well as non-academic partners can increase their insight into what 
new developments are on the horizon, and ownership of the research 
can be broadened. 

5.5. Making space for self-reflexivity 

Since a key aspect of transdisciplinarity is the need for researchers to 
be self-reflexive (Fazey et al., 2019; Schneider et al., 2019; Schäfer et al., 
2020), critical assessments of co-creation processes should be an inte
grated part of any such endeavor. This is particularly important since 
reflexivity is crucial for futures literacy (Mangnus et al., 2021) and 
governance of complex global environmental issues (Pickering et al., 
2019). Nonetheless, a review of co-production literature (Turnhout 
et al., 2020:15) found that ‘most literature is aspirational and method
ological in nature, focusing on why co-production is important for 
environmental governance and knowledge production and how it 
should be done, and does not address the question why these processes 
often fail to achieve stated objectives of empowerment and societal 
transformation.’. 

As Schäfer et al. (2020) discuss, several studies have emphasized the 
importance of regular reflections on the ongoing process, as well as on 
the impacts that the research project is aiming for. We argue that pro
grams that run over longer periods and explore novel themes and 
methodological approaches might, in particular, require a more struc
tured format for self-reflexivity to acknowledge the complexity and 
challenges of navigating co-creation research. The experiences from the 
first phase of the Mistra Geopolitics program lead us to argue for the 
importance of self-reflexivity, and the need to include check-points to 
critically evaluate the co-construction processes under way. As pointed 
out by one of the interviewees, emphasizing the co-evaluation of the 
co-creation process might not only advance the planning horizon and 
capacity to adapt to the emerging themes of the program, but also 
improve the internal process of integrating co-creation processes and 
outcomes into the ongoing research. Moreover, Ghosh (2020:1112) 
cautions that co-creation activities may become ‘a privilege for some and 
a politically biased process for others’. For this reason, Marshall et al. 
(2018) advocate an open dialogue about power relations within the 
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team in the early stages of a co-creation process, making sure that 
everyone is granted equal respect and agency. Their study showed the 
importance of a joint commitment, trust-building, and an adaptive 
approach to the methods and processes employed in the co-creation 
activities. 

While co-creation has been a central methodological approach of the 
Mistra Geopolitics program, it has not been equally emphasized in the 
different parts of the program. Regular reflections related to the purpose 
and outcomes of co-creation activities in the program may, therefore, 
strengthen the understanding of challenges and opportunities of co- 
creation approaches and in what parts of the program co-creation ac
tivities are most suitable. For the second phase of the program, we hence 
suggest a structured process to allow more attention to be placed on 
internal dialogues and assessments of the research process, to make 
space for self-reflexivity. 

6. Conclusions 

The recent increase of transdisciplinary agendas in research for 
sustainability transformations makes necessary a further analysis of 
when, how, and under what conditions co-creation approaches are 
suitable. 

This paper has focused on the potentials and limitations of co- 
creation in research on and for sustainability. Many contemporary 
environmental challenges, such as climate change, biodiversity, and 
natural resource use, are embedded in complex and uncertain contexts, 
where actors need to enhance their foresight capacity and futures lit
eracy. Thus, we argue that the field of environmental science and policy 
benefits from recent developments in co-creation methodologies, where 
academic and non-academic actors come together to explore possible 
futures and pathways. Drawing on scholarly literature on trans
disciplinarity in environmental and sustainability sciences and on ex
periences from the ongoing Mistra Geopolitics research program, which 
employs co-creation processes in analyses of the intersections between 
sustainable development and geopolitics, we find that flexibility, 
adaptability, and reflexivity are among the key features for successful 
transdisciplinary projects. 

Several challenges for co-creation research have come to the fore 
during the Mistra Geopolitics program and in literature on trans
disciplinarity. Among these are issues related to timing, resources, goals 
and rationales for co-creation, and power dimensions and asymmetries 
in participation. 

We conclude that co-creation processes can contribute to enhancing 
foresight capacity among both academic and non-academic participants. 
Such processes can support non-academic partners in preparing for 
future scenarios, and help academic partners to identify emerging topics 
and challenges for future research. To this end, we see an untapped 
potential in allowing co-dissemination to become a continuous process 
to provide feedback for the co-production of knowledge, rather than 
merely a final step in the research process. 

We find that it is important when designing co-creation processes to 
pay attention to the constructive roles that dedicated knowledge brokers 
can play in facilitating mutual learning. We also argue for systematic 
assessments, for instance through ‘check-points’ during a trans
disciplinary research program, to support self-reflexivity among the 
participants of co-creation processes and to feed the insights from such 
reflective processes back into the broader co-creation process. 
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Tina-Simone Neset is an Associate Professor at the Department of Thematic Studies – 
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