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This paper presents a framework for the communication of systemic risk. The 
framework is termed 'deliberative' to highlight two qualities the article argues are 
necessary for robust systemic risk communication: its participatory nature, which 
draws in diverse actors across disciplines and communities, and its reciprocal 
nature, which ensures that communication is ongoing rather than one-directional. 
Systemic risks pose an existential threat to the functioning of vital societal 
systems, e.g. through climate disruption and environmental degradation, financial 
instability, grave inequality, and democratic backsliding. Tackling these risks 
requires effective communication that takes various challenges into account. 
These range from dynamic changes of circumstance, complexity and uncertainty, 
spatio-temporal dispersion, to public (dis)trust These challenges arise precisely 
because systemic risks, by definition, cut across multiple systems and sectors, 
drawing in actors from different disciplines, institutions, and communities who do 
not share a common framework for understanding or responding to them. 
Specifically, systemic risk communication needs to operate across multiple actors 
and different communities, due to the boundary-crossing nature of systemic risks. 
Accordingly, the communication framework presented here is explicitly 
deliberative, building on meaningful participation between researchers, the 
people affected, and decision-makers, while also ensuring robust and reflective 
information-sharing. 

1. Introduction: Why Systemic Risk Communication?  

As complex, interdependent, and potential existential threats, systemic risks (Schweizer and 
Renn 2019) pose a particular hurdle for risk communication. Understanding how to navigate 
ambiguity, uncertainty, and a lack of information in the policy and research context is key when 
it comes to communicating systemic risks among experts, practitioners, researchers, and the 
public. Importantly, while there is growing scholarly and policy concern regarding the 
conceptualization and handling of systemic risks, the challenge of how to communicate them 
effectively between researchers, practitioners, and the public at large has so far received little 
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attention. In order to meet this challenge, this article presents the main tenets of what a 
deliberative framework for systemic risk communication could look like. 

Contemporary society faces mounting uncertainty across multiple domains – artificial 
intelligence, infectious diseases, climate disruption and accompanying environmental 
degradation, financial instability, among others – compelling researchers and policymakers alike 
to make consequential decisions despite incomplete information. Climate change exemplifies this 
challenge: Humanity must develop long-term strategies, and mitigation plans for potential 
futures, without definitive knowledge of how these futures will unfold (Hallegatte 2009, ISC-
UNDRR 2022).  

In dealing with this uncertainty, scientists occupy a pivotal position. They are expected to 
generate and disseminate knowledge about emerging risks – pandemics, climate hazards, and 
similar threats – and to translate these findings into actionable information for policymakers and 
the broader public (Liu and Renn 2025; Schweizer et al. 2022). Yet this role carries inherent 
tensions. Scientists must communicate hazards while acknowledging the limits of their 
knowledge, navigating the expectations of multiple audiences with competing interests, varying 
levels of scientific literacy, and different experiences and contexts (Fischhoff and Davis 2014, 
Keohane et al. 2014, Spiegelhalter 2017, Gustafson and Rice 2020). 

While risk communication itself is well-established as a field of study (Bostrom 2014; Slovic 
1987; Fischhoff 1995; Morgan et al., 2002; Balog-Way et al. 2020), the intensifying 
interconnection of environmental, economic, technological, and social systems poses a challenge 
for traditional risk communication frameworks. This is because contemporary hazards rarely 
operate in isolation. Instead, they cascade and amplify through complex networks of 
dependencies, demanding a fundamental shift toward communicating systemic risks rather than 
discrete threats (Renn et al. 2022; Schweizer and Juhola 2024). This shift poses new conceptual 
and practical challenges for both scientists and the institutions tasked with translating their 
findings into actionable knowledge for the public and for decision-makers. 

Systemic risks refer to conditions or processes that disrupt the functioning of vital societal 
systems, producing interconnected effects that can spread beyond their original source and 
influence multiple sectors (Hochrainer-Stigler et al. 2024). Systemic risks represent 
interconnected challenges affecting systems critical to society – challenges that extend across 
time and space, often transcending single domains. Understanding and managing these risks 
effectively requires integrated assessment methods, cooperative governance structures, 
inclusive stakeholder participation, and adaptive resilience strategies that strengthen our 
capacity to anticipate, prepare for, and recover from complex disruptions (Liu and Renn 2025).  

To account for these challenges, we propose in this paper a deliberative framework for 
systemic risk communication that serves as a baseline for enhanced interdisciplinary 
collaboration, improved disaster risk preparedness, and more responsive governance at both 
policy and community levels. Despite the growing literature on both systemic risk and risk 
communication, no framework has yet been proposed that addresses the distinctive 
communicative demands that systemic risks place on researchers, practitioners, and the public. 
This paper takes a first step toward filling that gap. Specifically, we adopt deliberation as an 
organizing concept because it encompasses both the process and the objective, we envision for 
systemic risk communication. As a process, deliberation emphasizes the reflexive and 
participatory dimensions essential to engaging with systemic risks. The focus on reflexivity and 
participation acknowledges that no single actor possesses complete understanding, thus 
emphasizing epistemic limitations of all actors, and that decisions surrounding systemic risks 
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should be geared by the communities and the affected people. As a goal, deliberation establishes 
an inclusive space where diverse actors can engage with one another on the basis of a shared 
framework of interdependent systems. This deliberative space ensures mutual respect and 
recognition, underscoring the need for an equitable decision-making space.  

2. Challenges and Complexities of Systemic Risk Communication 

While there may be other challenges not recognized here, we have identified four key challenges 
we believe to be specific to communicating systemic risks. The first challenge is based on the 
dynamic nature of systemic risks. Oftentimes risk communication reinforces instrumental 
behaviors, which focus on compliance or immediate benefits (Gifford, 2011). Instrumental 
approaches aimed at changing individual behavior are limited in their effectiveness as they tend 
to focus on surface-level symptoms instead of tackling the deeper, systemic causes of risk 
(Gambhir et al. 2025). Therefore, instrumental behavior hinders the fostering of more reflective 
kinds of behavior that take into account the complexity of interactions which exist between 
interventions and their outcome. The so-called “levee-effect" provides a valuable insight for the 
challenge of communicating beyond singular risks towards systemic thinking (Hutton et al. 2019; 
Tobin 1995). The construction of a levee might give a false sense of security, encouraging 
investments in flood-prone areas, which in turn starkly increases damages and harm in the case 
of a levee-breaking event. Thus, ensuring that risk communication, and the resulting proposal for 
solutions and risk mitigation, accounts for the dynamic contextual nature of systemic risks, would 
help frame risks as ongoing challenges rather than isolated and singular phenomena.  

The second challenge is rooted in the highly complex and uncertain context, in which 
systemic risks usually operate (Renn 2020), which may defy intuitive understandings and 
‘common sense’ reasoning. In conventional risks, cause and effect are usually proximate in time 
and space, and simple explanations help convey the need to mitigate them (Schweizer et al. 2022; 
Renn et al. 2022; Liu and Renn, 2025). By contrast, when dealing with systemic risks one finds 
that causality is often obfuscated by multiple intermediary factors, disconnecting causes and 
effects both spatially and temporally, as is the case when local behavior may have global 
consequences or vice versa (Schweizer et al. 2022; Renn 2020). The relationship between the 
spread of emerging zoonotic diseases (such as COVID-19), and environmental ecosystem 
degradation (Castelli et al. 2023) can further help illustrate this challenge. Intuitively, there may 
at first seem to be no relationship between the healthcare system and ecosystems health. Yet, as 
numerous studies have found (before and after the COVID-19 pandemic), there is a clear 
relationship between how well ecosystems are flourishing and human health (Refisch et al. 2020; 
Calistri et al. 2013; Kenyon 2020). How and why those two seemingly separate systems are 
connected, and why damaging one of them may pose a vital threat to another is due to the complex 
interplay of those systems that are at times hidden and not immediately obvious. Communicating 
this risk, accordingly, may require thinking outside conventional frames of reference that might 
defy common sense reasoning at first. 

The third challenge that systemic risk communication needs to overcome is the spatio-
temporal distance of its implications, and the capacity to act. Regarding the temporal aspect, it is 
impossible to extrapolate the impact of an unprecedented event down to every outcome. This, in 
turn, may lead to a kind of optimism bias, wherein potentially affected people tend to downplay 
the risks they face (Ommer et al., 2024). On the flipside, the communities who have been made 
vulnerable through unjust socio-economic structures often lack the resources to act in a resilient 
manner (Rufat and Kuhlicke 2025). The assumption that any potential extreme weather event 
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would not turn out to be as bad as, e.g. the authorities or scientists make it out to be, then might 
just be a form of purposeful optimism in the light of little to no capacity to change something 
about one's situation. The challenge of acting in accordance with a given piece of systemic risk 
information is further exacerbated in the case of sudden systemic breakdowns due to the 
breaching of a given “tipping point” (Lenton et al. 2008). The anticipation required to both 
understand and eventually handle a climate tipping point, for example, is challenging since 
humans primarily learn from experience through a trial-and-error process, which is an ill-suited 
process for dealing with tipping points wherein anticipation prior to experience is key (Schweizer 
et al. 2022). Once the system has tipped into another state, it is close to impossible to reverse it 
(Buhr et al. 2024). 

The fourth challenge is maintaining public trust in the face of communicating uncertainty 
and battling misinformation. Depending on its form, communicating uncertainty can lead to an 
erosion of public trust, leading people to believe scientists are ignorant or that the claims they 
make are arbitrary. Direct statistical uncertainties tend to be well understood and accepted, 
having no negative impacts on public trust (van der Bles et al. 2020; Joslyn & LeClerc 2012; Kerr 
et al. 2023). At the same time, while relaying the potentially ambiguous quality of evidence may 
be encouraged for reasons of transparency, it may also lead to more general skepticism 
(Schneider et al. 2022). Perceived or actual incoherence, or contradictory messages from 
different institutions and disciplines may further exacerbate this erosion of trust into public and 
research institutions (Twyman et al. 2008). Contradictory messages may increase distrust due to 
the transboundary nature of systemic risks, as two neighboring jurisdictions may have two 
opposing means of mitigating a given risk, for example. While some studies have found that 
communicating uncertainty actually helped maintain trust in the face of a shifting information 
landscape (Batteaux et al. 2022), communicating complexity in a multi-hazard context remains a 
challenge for risk communication (Padilla et al. 2021). A salient example of how uncertainty and 
misinformation can lead to slow reactions towards major threats is the handling of the climate 
crisis. Misinformation in the climate change discourse has confused the public, increased political 
polarization, and stalled support for mitigation policies (Treen et al. 2020). While the potential 
impacts of increasing greenhouse gas emissions have been highlighted as existentially harmful 
since at least the early 1990s, having to communicate the fact that there is empirical uncertainty 
(Walker et al. 2003) about how exactly climate change will develop, gives climate change deniers 
the appearance of reasonable disagreement. While there are legitimate disagreements about the 
exact impacts and scenarios of a warming world, these disagreements may be instrumentalized 
to further vested economic interests (e.g., from fossil fuel companies who played a major role in 
sowing doubt about the reality of climate change)  Similar to the third challenge, denying the 
existence of or downplaying a given systemic risk may also be the result of purposeful optimism 
in the face of fear, dread, and guilt. Climate change, as an example, may lead to feelings of human 
failure and ultimately shame, which might stifle effective action because it invites mockery and 
denial as an easy way out (Aaltola 2021).  

In sum, the inherent complexity and uncertainty of systemic risks, alongside structural 
challenges in governance and the influence of the modern information environment, may lead to 
risk attenuation – where the risk is downplayed or disregarded – rather than amplification, 
despite the risks potential devastating impacts (Schweizer et al. 2022). Accordingly, the 
challenges arising in the context of communicating systemic risks - one-off solutionism, 
complexity, cross-boundary issues and capacity to react, as well as public trust - require thorough 
interdisciplinary analysis.  
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3. Identifying the Functions of Systemic Risk Communication 

In order to account for the above-mentioned challenges, any framework for systemic risk 
communication needs to focus on various, interrelated functions that can address them. We 
present here a number of core functions which seek to address these challenges, divided into a 
theoretical and practical dimension. 

The theoretical dimension of systemic risk communication’s function pertains to a shared 
conceptual language to overcome disciplinary silos. These silos are constitutive of the challenges 
surrounding complexity and uncertainty, as well as cross-boundary effects presented in the 
previous section. Due to the highly inter- and transdisciplinary nature of systemic risks, various 
strands of research, kinds of science, and forms of knowledge are necessary to understand and 
potentially deal with a given systemic risk. However, the high specialization and necessary 
narrow focus of the scientific process, the more generalized, and reactive modus operandi of 
policy and decision-makers, and the contextual and varied interests and claims of local 
communities and individuals, together often prove difficult to integrate or even align. Alignment 
of interests and values becomes especially difficult to achieve when complex, non-linear cause-
and-effect relationships make tracking the various risks increasingly unruly.  

While a difference in goals may be part of this difficulty, lacking a shared language and 
conceptual landscape is also a central hurdle to collaboration and mutual understanding, 
oftentimes leading to gaps between available information and action (Schröter et al. 2025). In this 
sense, systemic risk communication needs to function as a shared language to engage various 
stakeholders and avoid siloed approaches. By establishing common concepts, it may further 
facilitate inter- and transdisciplinary learning and sensitize different communities towards the 
challenges they face together. Such a shared language of concepts may further facilitate inter- and 
transdisciplinary learning and sensitize different communities towards overlapping challenges. 
This shared conceptual language will also allow for more synergies and mutual understanding 
within the scientific community, facilitating inter- and transdisciplinary research endeavors 
across disciplines, and thus accounting for the boundary-crossing challenges that systemic risks 
carry. 

The practical dimension of systemic risk communication function consists of two aspects. 
One, systemic risk communication needs to aim at sharing information in a way that facilitates 
adequate public interaction across scale. This may be achieved through innovative approaches 
and tools, such as Bayesian belief networks, to represent complex interdependencies and help 
stakeholders update beliefs and actions based on evolving risk information (Uusitalo 2007). This 
entails that communicating systemic risks necessitates going beyond mere information sharing 
and interdisciplinary coordination, particularly when dealing with situations of high complexity, 
uncertainty, and ambiguity (Renn et al. 2022; Klinke and Renn 2006; Liu and Renn 2025). 
Fostering adequate public interaction across scales that highlight complexity, subsequently also 
avoids the challenge of the public impression that complex risks can be handled with one-off 
solutions. 

The second practical aspect is that systemic risk communication needs to aim at enabling 
and supporting stakeholder communication. This allows for consultation and co-design, based on 
a shared understanding of the complexities and interconnectedness of the risks at hand. Further, 
such a form of collaborative consultation and co-design helps unveil potential conflicts of interest 
or synergies. Building on collaboration also supports governance and policy practices, facilitating 
informed decision-making by ensuring that diverse actors - from policymakers to citizens - can 
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understand and evaluate risks in ways that align with their own interests and values (Craig et al. 
2025; Schweizer and Juhola 2024; Fischhoff and Davis 2014).  

Additionally, through transparent and participatory processes, systemic risk communication 
enhances the legitimacy and public acceptance of decisions, empowering communities and 
reinforcing trust between institutions and society (Liu and Renn 2025; Keohane et al. 2014; 
Kasperson 2014). This is especially salient when it comes to fostering public trust and combatting 
misinformation in the context of uncertainty.  Misinformation and rumors spread rapidly in 
crises, a time when people seek to have their questions answered (Liu and Renn 2025; Treen et 
al. 2020). Importantly, the risk of misinformation can increase through participatory processes, 
for example, when grassroots movements are instrumentalized by powerful lobbying groups to 
undermine or stall the decision-making process. Systemic risk communication therefore needs to 
provide accurate and understandable information, as well as be built on a transparent process, 
which forms the cognitive and emotional foundation necessary to make sound judgments, 
respond appropriately and prevent confusion, inaction, and detrimental psychological outcomes 
(Wachinger et al. 2013; Shaffer et al. 2018; Schweizer et al. 2022; Schneider et al. 2024; Bastland 
et al. 2020). Crucially, digital communication needs to be accounted for, wherein echo chambers 
are created, enabling individuals to select information supporting existing beliefs and avoid 
cognitive dissonance, leading to increased polarization (Liu and Renn 2025, Schweizer et al. 2022, 
van der Linden, 2017, Treen et al. 2020).  

4. Towards a Deliberative Framework for Systemic Risk Communication 

In order to deal with the challenges that systemic risk communication carries, while also serving 
the aforementioned functions, a deliberative framework for systemic risk communication should 
be built on two main pillars. First, the process needs to be guided by participation that is 
transboundary, inclusive and reflective, as well as recognitional. Second, the information that is 
being shared needs to adequately deal with misinformation, and clearly account for and delineate 
uncertainty, ambiguity and changing contexts.  

The first pillar is focused on the participatory aspects of systemic risk communication. While 
participatory frameworks exist in the risk governance literature (for an overview, see Renn 
2008), it is important to specify what this participation should look like and what the 
participatory process ought to account for in the context of systemic risk communication. A 
central element of participation is the need to account for transboundary issues. This entails 
moving from transboundary risks to transboundary communities (Renn and Schweizer, 2009). 
What this boils down to is that deliberation surrounding systemic risks must involve diverse 
stakeholders and affected people across organizational silos within science, policy, and public 
spaces (Liu and Renn, 2025). Focusing on transboundary communities builds on the assumption 
that while systemic risks affect all groups within a given society, the impacts might be different 
depending on socioeconomic status, historical context, geographical location, etc. The highly 
interrelated and complex nature of modern societal structures can be considered a new paradigm 
in disaster studies (Alexander and Pescaroli 2019) and requires an adjusted mode of 
communication that accounts for differences in capacities to respond to a given systemic risk. 
Ultimately, this entails providing information that is sensitive to the context and situation of a 
given community. At the same time, this differentiation should not distract from the fact that all 
communities are affected in some way, and that these effects may interact across boundaries 
(Schweizer et al. 2022). Thus in order to deal with the complex and cross-boundary nature of 
systemic risks, a framework for their communication needs to anticipate communal differences 
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in context and capacity, while also highlighting the ways in which those communities are 
entangled with one another.  

Further, participation within a deliberative systemic risk communications framework needs 
to be guided by inclusivity and reflection. This means enabling broad participation and 
engagement beyond the traditional experts and decision-makers, such as community leaders, 
agents of change, citizen assemblies, and others (Renn et al. in print). Such an inclusive and 
collaborative governance process enhances public knowledge, increases trust in authorities, 
while also ensuring that risk management measures are accepted and reflect community values 
(Wachinger et al., 2013, Liu and Renn, 2025, Renn and Schweizer 2009). In terms of reflectivity, 
deliberative systemic risk communication needs to go beyond one-way information 
dissemination. Deliberation entails seeking engagement and collaboration by design, and 
avoiding one-off, unilateral solutionist thinking. Instead, it privileges dialogue, collective 
reflection, and the co-production of understanding among participants with divergent 
perspectives, knowledge bases, and interests. Such an approach consequently meets the 
challenge of purely instrumental communication head-on, as the cascading and propagating 
effects across systems and sectors can be observed and dealt with via reflection and iteration. 

Finally, the participatory process needs to be recognitional. This entails the understanding 
that systemic risks do not affect all communities equally. Rather, they intersect with existing 
social, economic, and historical inequalities, concentrating harm among already marginalized 
populations. Therefore, a deliberative framework for systemic risk communication must account 
for issues of structural and historical forms of injustice and marginalization (Young 2011). A 
deliberative framework must be applied to recognition justice (Fraser and Honneth 2003) and 
procedural equity (Habermas 2004) in risk governance, ensuring that all affected communities 
have a voice in systemic risk assessment and management decisions, not just technical experts 
(Bostrom 2014). Furthermore, deliberative risk communication should address distributional 
inequities that result in certain communities bearing disproportionate exposure to systemic 
risks, an issue highlighted in systemic risk research that emphasizes unequal risk burdens, justice 
considerations, and the need for analytical–deliberative processes in transformational risk 
management (Hochrainer-Stigler et al., 2023).  

Both the recognition of existing injustices, as well as a sensitivity towards distributive 
inequities is necessary to anticipate potential conflicts and disagreement that can arise in 
deliberation. Responding to systemic risks, e.g., in the form of resilience building or adaptation 
planning, is always also a value-driven process. Who is put at risk, and why and how that risk 
ought to be dealt with, inevitably also requires evaluative statements that are implicitly or 
explicitly ethical (Byskov et al. 2021), which in turn will always produce potential for contestation 
and conflict. While inclusive and recognitional modes of communication cannot (and perhaps 
should not) avoid invoking conflict, they can serve as means to unearth underlying value-
judgements of participants and decision-makers. This will lead to a more transparent decision-
making process and make room for justice concerns of those who are often structurally excluded 
when it comes to systemic resilience and adaptation (Henrique and Tschakert 2021). 1 

The second pillar of systemic risk communication is focused on the way information is 
shared, and misinformation handled. One way of dealing with misinformation is by ensuring that 
communication is designed to pre-emptively anticipate false or misleading output, for example, 
by using inoculation techniques (Simchon et al. 2026; van der Linden et al., 2017). Since the 

 
1 We would like to thank an anonymous reviewer for highlighting the need to account for potential 
conflict, as well as guiding us towards additional literature on the matter. 
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introduction of counter-information (misinformation) can completely negate the positive effect 
of accurate risk communication, specific methods are needed to protect public understanding 
(van der Linden 2017, 2023; Gigerenzer 2007; Todd and Gigerenzer 1999). It is important to note 
that such processes of “prebunking”, i.e. preventing the uptake and spread of misinformation 
through anticipatory action (van der Linden 2023), puts the onus of prevention on the individual 
rather than the inclusiveness of the process. Accordingly, such inoculation techniques are only 
one part of the puzzle when it comes to dealing with misinformation. 

In this vein, another important aspect of systemic risk communication is the ability to 
account for uncertainty and changing contexts in the decision-making process. While complexity 
is a key characteristic of systemic risk and thus needs to be dealt with in every instance of 
systemic risk communication, it also proves a critical challenge for information sharing. 
Complexity and non-linear casualties can lead to unforeseeable changes in the status quo, 
challenging previous assumptions and potential solutions that framed the decision-making 
process. A sense of humility in policy making is thus necessary, to ensure that uncertainty can be 
met with adaptivity and flexibility. Importantly, this sense of humility should also be translated 
into the communication of systemic risks and become part and parcel of a deliberative 
communications framework. Emphasizing the limitations of what one can know about a given 
risk provides the necessary space to change course in each situation depending on how the 
phenomenon develops. For example, a newly discovered virus may at first be dealt with in a way 
that later turns out to be counterproductive. Perhaps even the goal of, e.g., eradicating the virus 
turns out to be unfeasible, which in turn requires rethinking of both how the virus is dealt with 
and what the outcome of a given virus-related policy should ensure. Adaptive governance 
approaches and decision-making under deep uncertainty (Haasnoot et al. 2013; Kwakkel et al. 
2016; Kwakkel and Haasnoot 2019), provide valuable insights here to guide the dynamism 
necessary in a deliberative systemic risk communication framework. 

In conclusion, deliberative systemic risk communication needs to both account for 
participation and shared decision-making in a just manner, while also allowing for reflection, 
iteration, and dynamism when information is being processed and mitigation measures are 
chosen. Since the complex and uncertain nature of systemic risks leave communication attempts 
especially vulnerable to misinformation, pre-emptive methods to inoculate decision-makers and 
the public should also be part of a deliberative systemic risk communication process. 

Discussion: Potential Uses and Limits to Deliberation 

With the conceptual outline of a deliberative framework for systemic risk communication laid 
out, the question now arises where and how this can be implemented in practical decision-making 
processes. In tandem with these use cases, we also consider some of the limitations and 
challenges that come with the application and requirements of a deliberative framework 

One context in which such a framework could support decision-making is within local 
governance structures. Complex, cascading, and systemic risks often pose a challenge for local 
decision-makers, given the diversity of affected people and uncertainty of outcomes. Differences 
in roles, data availability, and authority can lead to gaps in the information exchange and disrupt 
the decision-making process or make it less aligned (Schröter et al. 2025; Hochrainer-Stigler 
2025). While collaboration and co-creation can aid in closing these gaps (Bharwani et al. 2024; 
Cumiskey et al. 2025), ensuring that these forms of engagement are guided by deliberation can 
sensitize the participants to issues of systemic risk. Importantly, deliberative processes need to 
account for the polycentricity and multi-level decision-framework within which local policy 
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decisions are often made, understanding the limitations, institutional barriers, and action space 
of each actor (Ostrom 2011). With this in mind, some clear preliminary limitations of such a 
framework need to be highlighted. In the context of broad and inclusive participation, the 
participatory process itself needs to account for non-ideal forms of participation that require 
normative decisions. While having a broadly inclusive outlook towards deliberation is prima facie 
laudable and useful, challenges might arise when participants seek to hijack the process for 
undisclosed reasons or ulterior motives. It may be reasonable then to qualify the participatory 
process and ensure that some kind of guardrails are in place when deciding who is and is not part 
of the deliberation process and defining criteria for who should and should not be involved.  

Another context in which a deliberative framework for systemic risk communication could 
be implemented is among inter- and transdisciplinary research groups. Here, a shared conceptual 
language that inherently accounts for complexity, transboundary impacts, and uncertainty may 
support a more coherent exchange between researchers and facilitate the creation of a conceptual 
common ground for the problem at hand. At the same time, it is important to highlight that some 
researchers might consider forced transdisciplinarity a potential hurdle for the precision and 
efficiency of their scientific goals. Accordingly, the degree to which interdisciplinarity should be 
part of the scientific endeavor in understanding a given systemic risk, needs to be weighed in each 
context. While interdisciplinary thinking, and the opening up of scientific silos is paramount when 
it comes to understanding and dealing with systemic risks, there may be levels to the engagement 
that allows for the necessary independence of each discipline. 

These use cases and their limitations are purposefully chosen to be broad and slightly 
ambiguous, allowing for further refinement and precision down the line. So far, this exploration 
of systemic risk communication should merely serve to identify the core challenges that such a 
framework might face and stake out why it is necessary and where it could be applied. 
Importantly, there may be further limitations to deliberation that are not accounted for here. 

Conclusion 

So far there have been no risk communication approaches that focus specifically on systemic 
risks, a gap that this paper seeks to explore and take the first step towards filling. As was laid out 
throughout this article, systemic risks require communication strategies that go beyond existent 
risk communication. Namely, systemic risk communication needs to fulfil a practical function, 
supporting behavioral adaptation and stakeholder communication, as well as a theoretical 
function, supplying a shared conceptual language, to account for the inter- and transdisciplinary 
challenges of systemic risks. A deliberative approach towards systemic risk communication, 
which was outlined here, can serve as a first step to fulfil these functions. It may be implemented 
in the context of local decision-making processes, in inter- and transdisciplinary research groups, 
and potentially other communities that require dealing with complex, interrelated risks. At the 
same time, deliberative systemic risk communication is not a panacea. Without clear ethical 
guardrails, it may fall short when taking justice considerations into account and it requires a 
genuine interest in participants towards problem solving (e.g., rather than simply wanting to stall 
the process). In short, the deliberative approach explored here is a first step towards 
systematically dealing with systemic risk communication, but may still require refinement, 
revision, and testing. 
 



Systemic Risk Conference
IOP Conf. Series: Earth and Environmental Science 1668 (2026) 012007

IOP Publishing
doi:10.1088/1755-1315/1668/1/012007

10

 

 

Acknowledgments: Pia-Johanna Schweizer and Stefan Hochrainer-Stigler acknowledge funding 
from the DIRECTED project, an Innovation Action under the Civil Security for Society, Disaster-
Resilient Societies Program of Horizon Europe funded by the European Union (Grant No. 
101073978). 

Benjamin Hofbauer acknowledges funding by the Deutsche Forschungsgemeinschaft (DFG, 
German Research Foundation) under Germany’s Excellence Strategy - EXC 2037 ‘CLICCS - 
Climate, Climatic Change, and Society’ - Project Number: 390683824. 

References 
Aaltola, Elisa. 2021. “Defensive over Climate Change? Climate Shame as a Method of Moral Cultivation.” Journal of 

Agricultural and Environmental Ethics 34 (1): 6. https://doi.org/10.1007/s10806-021-09844-5. 
Alexander D, Pescaroli G. What are cascading disasters? UCL Open Environ. 2019 Aug 8;1:e003. doi: 

10.14324/111.444/ucloe.000003. PMID: 37228248; PMCID: PMC10171413.  
Balog-Way, D., McComas, K. & Besley, J. (2020). “The Evolving Field of Risk Communication.” Risk Analysis, 40(S1), 

2240–2262.  
Batteaux, Eleonore, Avri Bilovich, Samuel G. B. Johnson, and David Tuckett. 2022. “Negative Consequences of Failing 

to Communicate Uncertainties during a Pandemic: An Online Randomised Controlled Trial on COVID-19 
Vaccines.” Public Health. BMJ Open 12 (9): e051352. https://doi.org/10.1136/bmjopen-2021-051352.  

Bharwani, S., Å. Gerger Swartling, K. André, et al. 2024. “Co-Designing in Tandem: Case Study Journeys to Inspire and 
Guide Climate Services.” Climate Services 35 (August): 100503. https://doi.org/10.1016/j.cliser.2024.100503.  

Blastland, Michael, Alexandra L. J. Freeman, Sander van der Linden, Theresa M. Marteau, and David Spiegelhalter. 
2020. “Five Rules for Evidence Communication.” Nature 587 (7834): 362–64. https://doi.org/10.1038/d41586-
020-03189-1.  

Bostrom, Ann. 2014. “Progress in Risk Communication since the 1989 NRC Report: Response to ‘Four Questions for 
Risk Communication’ by Roger Kasperson.” Journal of Risk Research 17 (10): 1259–64. 
https://doi.org/10.1080/13669877.2014.923032.  

Calistri, P., S. Iannetti, M. L. Danzetta, et al. 2013. “The Components of ‘One World – One Health’ Approach.” 
Transboundary and Emerging Diseases 60 (s2): 4–13. https://doi.org/10.1111/tbed.12145. 

Castelli, Chiara, Marta Castellini, Nicola Comincioli, Maria Laura Parisi, Nicola Pontarollo, and Sergio Vergalli. 2023. 
“Ecosystem Degradation and the Spread of Covid-19.” Environmental Monitoring and Assessment 195 (7): 836. 
https://doi.org/10.1007/s10661-023-11403-6. 

Craig, Ailish, Andrea Taylor, Anna Steynor, Christopher Shaw, Alice McClure, and Rachel A. James. 2025. 
“Communicating Uncertain Climate Futures: Lessons From the Literature.” WIREs Climate Change 16 (6): e70027. 
https://doi.org/10.1002/wcc.70027. 

Fischhoff, B. 1995. “Risk Perception and Communication Unplugged: Twenty Years of Process.” Risk Analysis, 15(2), 
137–145.  

Fischhoff, Baruch, and Alex L. Davis. 2014. “Communicating Scientific Uncertainty.” Colloquium Paper. Proceedings of 
the National Academy of Sciences 111 (Supplement 4): 13664–71. https://doi.org/10.1073/pnas.1317504111.  

Fraser, Nancy, and Axel Honneth. 2003. Redistribution or Recognition? A Political-Philosophical Exchange. Verso. 
Gigerenzer, Gerd. "Gut feelings: The intelligence of the unconscious." Proceedings of the European Cognitive Science 

Conference 2007. Taylor & Francis, 2007.  
Gustafson, Abel, and Ronald E. Rice. 2020. “A Review of the Effects of Uncertainty in Public Science Communication.” 

Public Understanding of Science 29 (6): 614–33. https://doi.org/10.1177/0963662520942122.  
Haasnoot, Marjolijn, Jan H. Kwakkel, Warren E. Walker, and Judith ter Maat. 2013. “Dynamic Adaptive Policy 

Pathways: A Method for Crafting Robust Decisions for a Deeply Uncertain World.” Global Environmental Change 
23 (2): 485–98. https://doi.org/10.1016/j.gloenvcha.2012.12.006.  

Habermas, Jürgen. 2004. “Discourse Ethics.” In Ethics: Contemporary Readings. Routledge.  
Hallegatte, Stéphane. 2009. “Strategies to Adapt to an Uncertain Climate Change.” Global Environmental Change, 

Traditional Peoples and Climate Change, vol. 19 (2): 240–47. https://doi.org/10.1016/j.gloenvcha.2008.12.003. 
Henrique, Karen Paiva, and Petra Tschakert. 2021. "Pathways to urban transformation: From dispossession to 

climate justice." Progress in Human Geography 45.5: 1169-1191. 
Hochrainer-Stigler et al. (forthcoming). Enhancing Interoperability for Managing Climate Risks: A Gap Approach 

using Systemic Risk Thinking.  



Systemic Risk Conference
IOP Conf. Series: Earth and Environmental Science 1668 (2026) 012007

IOP Publishing
doi:10.1088/1755-1315/1668/1/012007

11

 

 

Hochrainer-Stigler, Stefan, Teresa Maria Deubelli-Hwang, Janne Parviainen, Lydia Cumiskey, Pia-Johanna Schweizer, 
and Ulf Dieckmann. 2024. “Managing Systemic Risk through Transformative Change: Combining Systemic Risk 
Analysis with Knowledge Co-Production.” One Earth 7 (5): 771–81. 
https://doi.org/10.1016/j.oneear.2024.04.014. 

Hochrainer-Stigler, Stefan, Teresa M. Deubelli-Hwang, Reinhard Mechler, Ulf Dieckmann, Finn Laurien, and John 
Handmer. 2023. “Closing the ‘Operationalisation Gap’: Insights from Systemic Risk Research to Inform 
Transformational Adaptation and Risk Management.” Climate Risk Management 41 (January): 100531. 
https://doi.org/10.1016/j.crm.2023.100531. 

ISC-UNDRR-RISK KAN Briefing Note on Systemic Risk. 2022. International Science Council. 
https://doi.org/10.24948/2022.01.  

Joslyn, Susan L., and Jared E. LeClerc. 2012. “Uncertainty Forecasts Improve Weather-Related Decisions and 
Attenuate the Effects of Forecast Error.” Journal of Experimental Psychology: Applied 18 (1): 126–40. 
https://doi.org/10.1037/a0025185.  

Kasperson, Roger. 2014. “Four Questions for Risk Communication.” Journal of Risk Research 17 (10): 1233–39. 
https://doi.org/10.1080/13669877.2014.900207. 

 Kenyon, Chris. 2020. “Emergence of Zoonoses Such as COVID-19 Reveals the Need for Health Sciences to Embrace an 
Explicit Eco-Social Conceptual Framework of Health and Disease.” Epidemics 33 (December): 100410. 
https://doi.org/10.1016/j.epidem.2020.100410. 

Keohane, Robert O, Melissa Lane, and Michael Oppenheimer. 2014. “The Ethics of Scientific Communication under 
Uncertainty.” Politics, Philosophy & Economics 13 (4): 343–68. https://doi.org/10.1177/1470594X14538570.  

Kerr, John, Anne-Marthe Van Der Bles, Sarah Dryhurst, et al. 2023. “The Effects of Communicating Uncertainty around 
Statistics, on Public Trust.” Royal Society Open Science 10 (11): 230604. https://doi.org/10.1098/rsos.230604.  

Klinke, Andreas, and Ortwin Renn. 2006. "Systemic risks as challenge for policy making in risk governance." Forum: 
Qualitative Social Research. Vol. 7. No. 1. Freie Universität Berlin. 

Kwakkel, Jan H., and Marjolijn Haasnoot. 2019. “Supporting DMDU: A Taxonomy of Approaches and Tools.” In 
Decision Making under Deep Uncertainty: From Theory to Practice, edited by Vincent A. W. J. Marchau, Warren E. 
Walker, Pieter J. T. M. Bloemen, and Steven W. Popper. Springer International Publishing. 
https://doi.org/10.1007/978-3-030-05252-2_15.  

Kwakkel, Jan H., Warren E. Walker, and Marjolijn Haasnoot. 2016. “Coping with the Wickedness of Public Policy 
Problems: Approaches for Decision Making under Deep Uncertainty.” Journal of Water Resources Planning and 
Management 142 (3): 01816001. https://doi.org/10.1061/(ASCE)WR.1943-5452.0000626. 

Lenton, Timothy M., Hermann Held, Elmar Kriegler, et al. 2008. “Tipping Elements in the Earth’s Climate System.” 
Proceedings of the National Academy of Sciences 105 (6): 1786–93. https://doi.org/10.1073/pnas.0705414105. 

Linden, Sander van der. 2023. Foolproof: Why Misinformation Infects Our Minds and How to Build Immunity. W. W. 
Norton & Company.  

Linden, Sander van der, Anthony Leiserowitz, Seth Rosenthal, and Edward Maibach. 2017. “Inoculating the Public 
against Misinformation about Climate Change.” Global Challenges 1 (2): 1600008. 
https://doi.org/10.1002/gch2.201600008.  

Liu, Huan, and Ortwin Renn. 2025. “Polycrisis and Systemic Risk: Assessment, Governance, and Communication.” 
International Journal of Disaster Risk Science 16 (4): 526–49. https://doi.org/10.1007/s13753-025-00636-3.  

Morgan, M. G., Fischhoff, B., Bostrom, A., & Atman, C. J. 2002. Risk Communication: A Mental Models Approach. 
Cambridge University Press.  

Ommer, Joy, Jessica Neumann, Milan Kalas, Sophie Blackburn, and Hannah L. Cloke. 2024. “Surprise Floods: The Role 
of Our Imagination in Preparing for Disasters.” Natural Hazards and Earth System Sciences 24 (8): 2633–46. 
https://doi.org/10.5194/nhess-24-2633-2024. 

Ostrom, Elinor. 2011. “Background on the Institutional Analysis and Development Framework: Ostrom: Institutional 
Analysis and Development Framework.” Policy Studies Journal 39 (1): 7–27. https://doi.org/10.1111/j.1541-
0072.2010.00394.x. 

Padilla, Lace, Sarah Dryhurst, Helia Hosseinpour, and Andrew Kruczkiewicz. 2021. “Multiple Hazard Uncertainty 
Visualization Challenges and Paths Forward.” Frontiers in Psychology 12 (July). 
https://doi.org/10.3389/fpsyg.2021.579207. 

Rufat, Samuel, and Christian Kuhlicke. 2025. “Climate Captivity: When in-Situ Adaptation and Moving Out Are No 
Longer Options.” Progress in Environmental Geography, September 24, 27539687251378494. 
https://doi.org/10.1177/27539687251378494. 

Refisch, J., S. Macmillan, C. Y. Wright, et al. 2020. Preventing the next Pandemic: Zoonotic Diseases and How to Break the 
Chain of Transmission. The United Nations Environment Programme. https://hdl.handle.net/11288/597494. 



Systemic Risk Conference
IOP Conf. Series: Earth and Environmental Science 1668 (2026) 012007

IOP Publishing
doi:10.1088/1755-1315/1668/1/012007

12

 

 

Renn, Ortwin, and Pia-Johanna Schweizer. 2009. “Inclusive Risk Governance: Concepts and Application to 
Environmental Policy Making.” Environmental Policy and Governance 19 (3): 174–85. 
https://doi.org/10.1002/eet.507.  

Renn, Ortwin, Manfred Laubichler, Klaus Lucas, et al. 2022. “Systemic Risks from Different Perspectives.” Risk 
Analysis 42 (9): 1902–20. https://doi.org/10.1111/risa.13657.  

Renn, Ortwin. 2008. Risk Governance: Coping with Uncertainty in a Complex World. Earthscan Risk in Society Series. 
Earthscan.  

Schneider, Claudia R., John R. Kerr, Sarah Dryhurst, and John A. D. Aston. 2024. “Communication of Statistics and 
Evidence in Times of Crisis.” Annual Review of Statistics and Its Application 11 (Volume 11, 2024): 1–26. 
https://doi.org/10.1146/annurev-statistics-040722-052011.  

Schröter, K., P.-J. Schweizer, B. Gräler, et al. 2025. “Invited Perspectives: Fostering Interoperability of Data, Models, 
Communication, and Governance for Disaster Resilience through Transdisciplinary Knowledge Co-Production.” 
Natural Hazards and Earth System Sciences 25 (9): 3055–73. https://doi.org/10.5194/nhess-25-3055-2025.  

Schweizer, Pia-Johanna, and Ortwin Renn. 2019. “Governance of Systemic Risks for Disaster Prevention and 
Mitigation.” Disaster Prevention and Management: An International Journal 28 (6): 862–74.  
https://doi.org/10.1108/DPM-09-2019-0282.  

Schweizer, Pia-Johanna, and Sirkku Juhola. 2024. “Navigating Systemic Risks: Governance of and for Systemic Risks.” 
Global Sustainability 7 (January): e38. https://doi.org/10.1017/sus.2024.30.  

Schweizer, Pia-Johanna, Robert Goble, and Ortwin Renn. 2022. “Social Perception of Systemic Risks.” Risk Analysis 42 
(7): 1455–71. https://doi.org/10.1111/risa.13831. 

 Shaffer, Victoria A, Elizabeth S Focella, Andrew Hathaway, Laura D Scherer, and Brian J Zikmund-Fisher. 2018. “On 
the Usefulness of Narratives: An Interdisciplinary Review and Theoretical Model.” Annals of Behavioral Medicine 
52 (5): 429–42. https://doi.org/10.1093/abm/kax008. 

Simchon, A., Zipori, T., Teitelbaum, L., Lewandowsky, S., & Van Der Linden, S. 2025. A signal detection theory meta-
analysis of psychological inoculation against misinformation. Current opinion in psychology, 102194.Slovic, P. 
1987. "Perception of risk science”, 236 (4799), 280-285."  

Spiegelhalter, David. 2017. “Risk and Uncertainty Communication.” Annual Review of Statistics and Its Application 4 
(Volume 4, 2017): 31–60. https://doi.org/10.1146/annurev-statistics-010814-020148.  

Todd, Peter M., and Gerd Gigerenzer. 1999. "What we have learned (so far)." Simple heuristics that make us smart. 
Oxford University Press. 357-365. 

Twyman, Matt, Nigel Harvey, and Clare Harries. 2008. “Trust in Motives, Trust in Competence: Separate Factors 
Determining the Effectiveness of Risk Communication.” Judgment and Decision Making 3 (1): 111–20. 
https://doi.org/10.1017/S1930297500000218.  

Uusitalo, Laura. 2007. “Advantages and Challenges of Bayesian Networks in Environmental Modelling.” Ecological 
Modelling 203 (3): 312–18. https://doi.org/10.1016/j.ecolmodel.2006.11.033.  

Van Der Bles, Anne Marthe, Sander Van Der Linden, Alexandra L. J. Freeman, and David J. Spiegelhalter. 2020. “The 
Effects of Communicating Uncertainty on Public Trust in Facts and Numbers.” Proceedings of the National 
Academy of Sciences 117 (14): 7672–83. https://doi.org/10.1073/pnas.1913678117.  

Wachinger, Gisela, Ortwin Renn, Chloe Begg, and Christian Kuhlicke. 2013. “The Risk Perception Paradox—
Implications for Governance and Communication of Natural Hazards.” Risk Analysis 33 (6): 1049–65. 
https://doi.org/10.1111/j.1539-6924.2012.01942.x.  

Young, Iris Marion. 2011. Responsibility for Justice. Oxford Political Philosophy. Oxford University Press. 
 


