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1. Title: Risk Perception and Communication, Plugged-In: Fifty Years of Process
Authors: George W. Warren, Sarah M. Duckett
Abstract: Thirty years after Baruch Fischhoff's (1995) influential article Risk Perception and Communication Unplugged, this commentary revisits the developmental stages and conclusions outlined in this seminal paper documenting and reflecting on the development of risk communication. Fischhoff's work has shaped decades of research and practice, and while not intended in this way, many institutional efforts continue to rely on the earliest, technically focused stages. We reflect on how the field has evolved in the context of Fischhoff's stages, considering the impact of digital platforms, participatory methods, and societal change since 1995 that shape risk communication today.
Building on contemporary developments and our own experiences, we propose reordering Fischhoff's stages by moving partnership to the start of the communication process. We also revise its language to better reflect inclusive, collaborative, and dialogic approaches. Key themes include the persistence of information deficit models, the ethical responsibilities of communicators, and the tensions between theory and practice in risk communication. We also reflect on a selection of Fischhoff's (1995) conclusions, identifying still-existing, and evolving issues arising 30 years later.
We argue that risk communication must be reconceptualized as a relational and political practice: One that respects public agency and centers partnership, rather than serving narrow persuasive aims. Fischhoff's contribution remains inspirational, provocative and instructive. It also challenges risk communicators to think more critically about the field's future and our responsibility to communicate risk ethically, inclusively, and meaningfully.
2. Title: Risk-Resilience Feedback to Assure Critical Societal Functions
Authors: Samrat Chatterjee, Auroop Ganguly, Dennis Thomas, Lauren Wind
Abstract: Increase in compound natural and man-made extreme events, and growing interconnectedness of critical societal functions emphasize further understanding of interactions between elements of risk and resilience. While conceptual frameworks have mapped quantified risks to the failure of critical societal functions, feedback from failure and recovery pathways to management of risk has not been systematically considered yet. In this brief perspective, we revisit the risk-resilience feedback paradigm in the context of connected critical societal functions and discuss its role in advancing science-informed disaster policy development. Specifically, we focus on connecting robustness and recovery elements of resilience to the management of risk elements, including threat, vulnerability, and consequence. Furthermore, we briefly describe a notional networked supply chain system example to illustrate how robustness and recovery measures can inform elements of risk. Understanding interactions between elements of risk and resilience is not a fully solved problem. Extending these concepts in the context of connected natural-built-human systems subject to compound and cascading risks is an open challenge. This discussion represents steps toward addressing these challenges.
3. Title: Formaldehyde and Myeloid Leukemia: Diverging Tracks of Human Health Science and Regulation
Authors: Kenneth A. Mundt, William J. Thompson
Abstract: In parallel with the evolution of epidemiological evidence over nearly two decades, various advisory and regulatory groups in Europe and the United States have conducted several hazard assessments on inhalation exposure to formaldehyde and risk of leukemia. All of the hazard assessments addressed all or the myeloid leukemias (MLs) combined, and none focused on the acute type, etiologically distinct and shown to have a chemical cause (e.g., benzene). However, conclusions regarding formaldehyde as a human leukemogen have been conflicting, although largely based on the same modest body of evidence. As there are no known animal models for formaldehyde and leukemia (any type), good evidence that formaldehyde cannot reach the bone marrow, and no demonstrated mechanism whereby formaldehyde induces leukemia, the hazard assessment ultimately rests on about ten epidemiological studies and their interpretation. Beginning in 2009 with the International Agency for Research on Cancer (IARC), followed by other groups in the United States and Europe, formaldehyde has been classified as causing human ML. On the other hand, the EU Scientific Committee on Occupational Exposure Limits (SCOEL) and the European Chemicals Agency (ECHA) concluded that formaldehyde unlikely causes ML. Multiple classifications of formaldehyde as leukemogenic were motivated by claims of “new studies,” including Beane Freeman et al., Hauptmann et al., and Zhang et al. Closer evaluation of these reveals no increased occurrence of ML in Beane Freeman et al. and several important criticisms in the others that limit their value for classifying formaldehyde. Nevertheless, the hazard assessments summarized here varied with some observing consistent positive findings and some others—including recent meta-analyses—finding no association. That similar hazard assessment approaches applied to the same modest collection of epidemiological studies can lead to different—and even conflicting—causal conclusions is problematic. One might reasonably conclude that the research methods for evaluating epidemiological data are unreliable, leading to non-replicable and sometimes unexplained findings and conclusions. Assuming that frameworks for critical review and synthesis of epidemiological evidence are reasonably valid—and faithfully followed—it remains possible that they are methodologically inadequate, inadvertently increasing the potential for subjective elements to be incorporated and allowed to influence interpretations and conclusions. A serious international effort to develop robust and replicable hazard assessment methods based on epidemiological evidence and promote universal adoption is overdue.
4. Title: On the Concept of Inherent Core Damage Frequency: a Framework for Residual Risk Floors in Seismic Probabilistic Safety Assessment
Authors: Pramod Kumar Sharma
Abstract: In seismic probabilistic safety assessment (SPSA), ongoing efforts to reduce core damage frequency (CDF) encounter fundamental limitations due to modeling saturation, epistemic uncertainties, and the diminishing contribution of extremely low-probability events. This paper introduces and develops the concept of “inherent CDF”—a residual risk floor that persists when further reductions in CDF become practically or physically unattainable despite best-estimate modeling and conservative design. Drawing from recent literature, regulatory philosophy, and structural fragility modeling, the paper synthesizes the rationale for formalizing this floor within seismic PSA methodology. A conceptual framework is proposed to identify, justify, and declare the inherent CDF based on hazard-fragility convolution, uncertainty bounds, and plateauing risk behaviour at high ground motions. The implications for licensing, risk-informed decision-making, and safety optimization are examined, along with potential extensions to multi-hazard PSA domains. This study advocates for the integration of residual risk acknowledgment into modern safety frameworks, providing a technically grounded and transparent foundation for defining acceptable seismic risk in nuclear power plants.
5. Title: A Comprehensive Risk Analysis Framework for Medical AI: A Mixed-Methods Approach
Authors: Yali Wang, Zihao Deng, Zhaohua Deng, Richard Evans
Abstract: Artificial intelligence (AI) is set to transform traditional healthcare delivery and patient care. However, this transformation presents a range of challenges in medical AI decision-making. To address these challenges, this study aims to develop a risk analysis framework for medical AI. A mixed-methods approach is adopted, combining quantitative and qualitative analyses. First, Latent Dirichlet Allocation (LDA) topic modeling is used to analyze 1618 news articles from a leading health information website in China, and this identifies eight risk attributes (i.e., privacy and security, social bias, decision-making status, data quality, algorithm inference, system performance, liability attribution, and regulatory legislation). Second, to identify the risk attributes of medical AI from the patient's perspective, semi-structured interviews with 21 patients and analysis using grounded theory were employed, identifying six key risk attributes of concern to patients from the initial set of eight. Lastly, an online survey of 396 patients was conducted, followed by a Choice-Based Conjoint (CBC) analysis to assess patient preferences in relation to these six risk attributes. The results show that patients prioritize risks in the following order: Data quality (30.20%), privacy and security (29.50%), social bias (19.10%), system performance (13.70%), liability attribution (6.87%), and algorithm inference (0.59%). This study proposes a risk analysis framework that offers practical insights for healthcare policymakers, medical AI developers, and risk analysts.
6. Title: Failure Event Mining with Fine-Tuned Large Language Model: Case Study of Analyzing United States Nuclear Power Plant Failure Event Reports
Authors: Sai Zhang, Shahidur Rahoman Sohag, Min Xian, Shoukun Sun, Zhegang Ma
Abstract: Failure event narratives contain detailed and valuable information describing how failures initiate and propagate. Event causality analysis can help improve the understanding of failure physics and facilitate the use of non-failure data (e.g., near-misses and degradations) to complement the limited data pool of failures, which is common in high-reliability industries such as the nuclear power industry. Automatically extracting event causality from text data, however, is challenging given complex and diverse language structures and causal patterns, and the lack of access to large, annotated datasets for use as training data. Existing automated mining approaches are mainly knowledge-based and extract causality using a set of predefined keywords and rules, which have difficulty achieving good performance. In this paper, we propose a novel large language model (LLM)-based approach for automated causality extraction. It leveraged the strong capability of LLM to understand intricate language patterns in long-range contexts and accurately extract cause-and-effect pairs from texts. The proposed approach has a twofold framework: causality detection and causality extraction. The causality detection step trained a deep learning model to identify texts with causality. The causality extraction step developed a T5-CE LLM to identify and extract cause-and-effect pairs in each text sample. A large, annotated dataset of the U.S. nuclear power plant failure event reports was used to train and evaluate the models. The model evaluation was performed using three performance metrics, including precision, recall, and F1 score. The proposed approach can effectively detect implicit and embedded causalities across multiple sentences.
7. Title: AI in Carbon Sink Trading: Using Attack Trees to Assess Low- to Medium-Risk Scenarios
Authors: Mingqi Zhu, Hui Huang, Kaisheng Di, Xihui Zhang
Abstract: As global climate change intensifies, carbon emission trading systems have become vital tools to reduce greenhouse gas emissions through market-based mechanisms. Carbon sink trading incentivizes emission reduction and fosters global cooperation. Recently, artificial intelligence (AI) has been widely applied in these systems to enhance efficiency, transparency, and intelligence in data analysis, market forecasting, and trading optimization. However, AI integration also introduces security risks such as data tampering, algorithmic manipulation, and system intrusions, threatening market stability, and fairness. To address these challenges, this paper adopts the attack tree method to systematically assess security risks in AI-driven carbon sink trading. The attack tree provides a structured framework to visualize potential attack paths and identify threat sources. By combining attack tree modeling with risk assessment theory, this study identifies key risk scenarios—data theft, system manipulation, market manipulation, and service disruption—and quantitatively evaluates their likelihood, potential impact, and overall threat level. Based on the analysis, corresponding protection strategies are proposed for each attack path, offering practical security measures for regulators, AI developers, and trading platform operators. The proposed framework enhances risk identification and management for AI systems in carbon markets, providing a scientific basis for targeted mitigation. Ultimately, this contributes to improving the security and stability of carbon trading systems and supports the advancement of global climate governance.
8. Title: Risk Compensation: How Vaccination Impacts Social Distancing in an Online Natural Experiment
Authors: Krishane Patel
Abstract: Amidst mass immunization efforts to curb COVID-19 transmission, policy mandates enforced minimum physical distancing. Concerns arose regarding risk compensation, where individuals might reduce adherence to distancing if benefiting from multiple risk-reducing interventions. This study used an online natural experiment to examine the association of vaccination status and vaccine efficacy beliefs with social distancing preferences. Participants completed a distance-matching task, positioning avatars in stylized scenarios drawn from a 2 (location) 

 3 (activity) factorial design. Data were collected in July 2021 during the vaccine rollout program in the United Kingdom. Contrary to risk compensation expectations, this study found no strong evidence of reduced distancing at a population level. However, stronger vaccine efficacy beliefs were associated with slightly reduced distancing among fully vaccinated individuals—a small effect size. In contrast, partially vaccinated and unvaccinated individuals with stronger vaccine beliefs maintained greater distance, suggesting a nuanced relationship between perceptions of vaccine efficacy and distancing behavior. Subjective risk perceptions did not significantly alter these patterns. Additionally, partially vaccinated individuals behaved similarly to the unvaccinated despite expressing higher perceived infection risk, and unvaccinated participants who intended to vaccinate showed lower distancing preferences. The study also identified an in-group bias in perceptions of vaccine distribution. While these findings were collected during a specific phase of the COVID-19 pandemic—when vaccination uptake and policy measures were rapidly changing—they underscore the importance of investigating how vaccine beliefs shape protective behaviors. Given the modest effect sizes observed, further research is warranted to clarify the evolving role of vaccine perceptions in public health strategies.
9. Title: Temporal and Spatial Analysis of Public Emotion on Social Media During Earthquake Disaster—A Case Study of Jishishan Earthquake in 2023
Authors: Chunfu Guo, Wenwen He, Yuming Huang, Lifang Huang
Abstract: This study explores the spatiotemporal characteristics of social media users’ emotional responses to natural disasters, providing valuable insights for government agencies to guide public sentiment, enhance emergency responses, and facilitate post-disaster reconstruction. It uses the 6.2 magnitude earthquake in Jishishan, Gansu, as a case study, collecting Weibo postings, and applying Snow NLP for sentiment analysis, and using DUTIR method for sentiment classification. This study examines the dynamics of public emotional expression over time and their spatial distribution during the disaster. Key findings indicate that the volume of social media posts about the Jishishan earthquake has shown a fluctuating downward trend, predominantly characterized by positive emotional expressions. The posting volume and the nature of emotional expression are influenced by various factors, including economic and social conditions, the progress of rescue efforts, the frequency of disasters, the extent of impact experienced by those affected, personal experiences of the disaster, and collective memory of the disaster, all exhibiting temporal and regional variations. The spatial distribution of these emotional expressions showed a negative correlation with the severity of the disaster impact, although this pattern was not evident in the epicenter region. Areas with memories of past disasters exhibited a higher prevalence of “sadness”, regions more severely affected by the disaster displayed a greater proportion of “disgust”, and the epicenter region had a higher volume of posts expressing “fear”. As a case study, this research provides insights for decision-makers and the government to better understand public sentiments during disasters.
10. Title: Applying Extreme Value Theory to a Century of Ammonium Nitrate Disasters: Persistent Safety Risks in Chemical Supply Chains
Authors: Gürkan Sin
Abstract: We have analyzed 39 major ammonium nitrate (AN) accidents (1916–2022) that reveal systemic catastrophic risks have not diminished over the past century. This challenges the prevailing narrative of improved process safety of AN on account of iterative guidelines and technology advances. Applying extreme value theory (EVT), we model temporal occurrence as a homogeneous Poisson process (maximum likelihood estimate λ ≈ 0.23 events/year) and casualty severity as heavy-tailed (generalized Pareto distribution, shape parameter ξ ≈ 1.13). These findings indicate that there are persistent systemic patterns. This is shown by the implied “shadow mean” that exceeds the sample mean by 1.5–19-fold, and societal risk profiles occupy the “intolerable” region per frequency–number curve criteria. To address this problem, we establish an EVT-based systemic monitoring framework with quantitative benchmarks, identifying 50-year (∼315 fatalities) and 100-year (∼715 fatalities) return levels as a data-driven baseline for assessing safety performance. This ensemble framework provides a necessary tool for stakeholders to monitor realized systemic risks over mechanism-driven simulations or narrative expectations.
11. Title: Multi-Criteria Decision Analysis for Designing Optimal Aflatoxin Monitoring Schemes in the Dairy Supply Chain
Authors: Z. Wang, M. Focker, A. G. J. M. Oude Lansink, H. J. van der Fels-Klerx
Abstract: Designing effective food safety monitoring schemes is a complex task involving multiple, often conflicting, criteria. This study applied Multi-Criteria Decision Analysis (MCDA) to evaluate and identify optimal aflatoxin monitoring schemes along a Dutch dairy supply chain—a critical context where aflatoxin B1 (AFB1) contamination in feed can lead to aflatoxin M1 (AFM1) in milk, potentially posing public health concerns and economic losses. Monitoring schemes differed in detection intensity at feed mills and dairy farms, defined as the probability of identifying contaminated batches (low: 50%, medium: 80%, high: 90%) and determined by the number of monitoring batches and corresponding sample sizes used for AFB1/AFM1 sampling and analysis. Performance scores for each monitoring scheme were derived from quantitative models, scientific evidence, and expert consultation, while preference weights for criteria were elicited separately from representatives of the feed industry, dairy industry, and from a combined supply chain perspective. Results revealed that all stakeholder groups prioritized public health, but differed in their weighting of monitoring costs, production losses, customer trust, and implementation complexity. The feed industry preferred high-intensity detection at both control points, while the dairy industry preferred medium-intensity at feed mills and high-intensity at farms. Overall, the MCDA framework facilitated a transparent and evidence-based approach to identify an optimal monitoring scheme, highlighting the importance of stakeholder engagement in designing programs that are not only scientifically robust but also socially responsive and aligned with the WHO Global Strategy for Food Safety and the Sustainable Development Goals.
12. Title: Combining Diverse Expert Opinions in Risk Analysis Using Relative Causal Knowledge
Authors: Louis Anthony Cox
Abstract: Disagreements among domain experts are common in risk analysis, especially when models differ in data sources, causal assumptions, or levels of abstraction. Conventional methods—such as averaging or pooling quantitative probabilities or forcing consensus—risk distorting important differences in causal understanding. We propose a knowledge-based framework for expert resolution: Relative Causal Knowledge for Expert Resolution (RCKER). Treating each expert's causal model as a potentially valid but partial perspective, RCKER uses tools from causal inference and category theory to translate, compare, diagnose, and, if possible, reconcile differences in expert beliefs. Rather than assuming a priori that harmonization is possible, RCKER identifies structural and interventional consistency across models and evaluates whether they can be reconciled at some level of abstraction. We illustrate the approach with two case studies. In the first, two experts disagree about the health effects of PM2.5, but their models are shown to be conditionally compatible after causal abstraction and confounder alignment. In the second, competing models of formaldehyde and leukemia are found to be structurally and interventionally irreconcilable. Together, these examples demonstrate how RCKER provides a principled framework for understanding and managing expert disagreement without collapsing substantively distinct views into misleading consensus. We discuss implications for risk communication, regulatory deliberation, and the design of expert panels and AI-assisted review tools.
13. Title: Integrating Fragmented Risk Knowledge: Sheaf Theory for Risk Analysts
Authors: Louis Anthony Cox Jr.
Abstract: As sociotechnical systems grow more interconnected, data-rich, and intricately distributed across organizational and disciplinary boundaries and over levels of organizational and technology hierarchies, there is an increasing need for risk assessment and risk management modeling tools that describe how local information, constraints, and decisions interact to shape global outcomes. “Systems-of-systems” (SoS) provide a starting point, but additional methods are needed to understand how risk assessments and management decisions based on partial, local knowledge can (or cannot) be integrated into globally coherent strategies. This paper explores applications of a powerful branch of mathematics, sheaf theory, as a mathematically principled framework for reasoning about local-to-global relationships, structural consistency, and context-dependent interpretation and integration of risk-related information and messages in complex systems. We seek to present an accessible, risk analyst-oriented introduction to core technical concepts and to illustrate the practical value of these mathematical techniques for risk analysis through examples drawn from risk psychology and decision-making under uncertainty; fusion of sensor data and other partial information; causal modeling and quantitative risk assessment of complex engineering and biological systems; risk communication and Social Amplification of Risk (SARF); collective and distributed planning and policy coordination; and ongoing monitoring and evaluation of threats and intervention outcomes. We show how sheaf-theoretic methods can detect irreconcilable policy conflicts, identify gaps in information fusion, simulate belief propagation under constraints, and support modular, multi-level modeling. Applications span risk communication, environmental monitoring, emergency planning, and regulatory governance. We conclude with a discussion of how sheaf theory might be integrated into mainstream risk science.
14. Title: International ETS and Physical Climate Risks
Authors: Pengyu Chen, Zhongzhu Chu, Yuhao Zhao
Abstract: The Emissions Trading System (ETS), modeled after the Kyoto Protocol, is widely recognized for its role in advancing the sustainable development goals (SDGs). However, this market-based mechanism has been criticized from a Keynesian perspective, which highlights that investment inertia in technology and climate governance can impede effective climate risk management. To address this debate, this study constructs a novel conceptual framework integrating institutional theory and the resource-based view. Employing a staggered difference-in-differences (DID) design with global data from 2000 to 2023, we empirically examine the complex relationship between ETS and physical climate risk. The results indicate that: First, the ETS, as a substantive climate governance tool driven by public pressure, significantly reduces physical climate risks, particularly acute climate risks. Second, the ETS governs climate risk primarily through three pathways—climate mitigation, adaptation, and finance—while also exhibiting spillover effects and threshold characteristics. Additionally, the effectiveness of the ETS is influenced by ideological and economic alignments, with notable variations among capitalist, non-EU, and non-OECD countries. Finally, high carbon prices, taxes, and allowances cause imbalances in the carbon market. This study not only provides a comprehensive explanation of the underlying mechanisms through which the ETS affects physical climate risk but also offers theoretical insights and empirical support for ETS optimization and the design of other climate policies.
15. Title: Who Talks About Flood Risks and Climate Change Adaptation? Analysis of Social Interactions in Three Countries
Authors: Thorid Wagenblast, Amineh Ghorbani, Martijn Warnier, Tatiana Filatova
Abstract: People's risk perceptions are crucial for climate change adaptation, influencing individual decisions and policy effectiveness. Although many studies highlight the importance of social influences and social norms in this context, the mechanisms through which they shape individual risk perceptions and adaptation behavior remain unclear. To address this gap, we analyze cross-country survey data (N = 1612) from coastal areas in the Netherlands, United Kingdom, and the USA with a focus on flood risk and adaptation behavior. Our statistical analysis reveals several important patterns in social interactions, and the ways in which these social interactions influence individual risk perceptions. First, we find limited social engagement regarding risks and adaptation, with a significant portion of respondents (50%) reporting no interactions with peers on these topics. Among those who do engage, social interactions on flood risk and adaptation appear infrequent (fewer than five times per year). Second, contrary to common assumptions, individuals who discuss flood risk and adaptation, rarely do so with neighbors. Moreover, homophily—shared socio-demographic characteristics—is not the primary determinant of who interacts on the topic. Third, we see that those with hazard experience and those with higher risk perceptions are more likely to interact with others on the topics of these risks and climate adaptation, confirming that social amplifications might be in place. These findings provide unique insights into the social dynamics underlying the evolution of individual risk perceptions, offering the potential to refine models of social influence in climate change and social tipping points. They also highlight potential synergies between communication strategies and policy tools to support timely and, possibly transformational, adaptation.
16. Title: Toward Systemic Immunization: Modeling Disinformation Propagation Dynamics with Intervention and Network-Driven Risk Cascades
Authors: Chunbing Bao, Haoqian Xie, Wenting Chen, Heng Liu, Qianqian Feng
Abstract: The systemic diffusion of disinformation on social media poses escalating threats to digital societies, causing cognitive distortion, financial instability, and public crises that demand precision governance. Existing models exhibit critical limitations. For example, epidemiological approaches neglect individual decision heterogeneity, game-theoretic frameworks assume complete rationality, and cognitive psychology paradigms lack cross-scale risk coupling mechanisms. We propose a novel disinformation propagation model which incorporates (a) individual-level dynamics via risk perception thresholds, decision sensitivity, and cognitive inertia; (b) network-level equations that formalize topology-driven risk cascades; and (c) intervention analytics that quantify minimum effective intensity thresholds. Specifically, we do the following main work: (1) We construct a network propagation model without authoritative intervention and prove equilibrium existence while it is not unique; (2) we develop a dual-index system of nodal risk exposure and vulnerability to identify critical superspreaders; (3) we formulate an intervention model combining cognitive correction with propagation suppression, prove equilibrium existence under interventions, and derive sufficient conditions for unique convergence; (4) we establish the bounded intervention efficacy theorem, ensuring predictable outcomes when intervention intensity exceeds critical thresholds; (5) we derive lower bounds on convergence time and compare convergence rates between intervention and nonintervention scenarios; and (6) we quantify how individual heterogeneity and intervention intensity jointly modulate systemic risks. These findings provide a comprehensive theoretical framework for constructing a disinformation immune system. By clarifying the coupling dynamics between propagation mechanisms and intervention strategies, our research offers quantifiable decision-making tools for digital governance.
以下是书评：

17. Title: How Do Bees Manage Risk? A Review of The Mind of a Bee: The Mind of a Bee by Lars Chittka, Princeton, NJ: Princeton University Press, 2022. 272 pp. ISBN: 978-0-691-18047-2, US$19.95, US$29.95
Authors: Louis Anthony Cox Jr.
Abstract: The article reviews the book “The Mind of a Bee” by Lars Chittka.
