Risk Analysis
Volume 40, Issue 11, November 2020
1. Title: Existential Risks to Humanity Should Concern International Policymakers and More Could Be Done in Considering Them at the International Governance Level
Authors: Matt Boyd; Nick Wilson.
Abstract: In this perspective, we consider the possible role of the United Nations (UN) with respect to existential risks to human civilization and the survival of humanity. We illustrate how existential risks have been discussed at an international governance level, specifically in documents in the UN Digital Library. In this large corpus, discussions of nuclear war account for over two‐thirds (69%, 67/97) of mentions of existential risks, while mention of other existential risks, or such risks as a category, appears scant. We take these observations to imply inadequate attention to these significant threats. These deficits, combined with the need for a global response to many risks, suggest that UN member nations should urgently advocate for appropriate action at the UN to address threats, such as artificial intelligence, synthetic biology, geoengineering, and supervolcanic eruption, in analogous fashion to existing attempts to mitigate the threats from nuclear war or near‐Earth objects.
2. Title: Identifying Promising Messages to Increase Hurricane Mitigation Among Coastal Homeowners in the United States
Authors: Elissa C. Kranzler; Jeffrey Czajkowski; Lin Jia Chen.
Abstract: Hurricanes threaten the physical and financial well‐being of coastal residents throughout the United States. Though hurricane‐related losses are largely avoidable through property mitigation (e.g., structural modifications to existing homes), few homeowners invest in mitigation. Communication campaigns, which have influenced risk‐related behaviors in other domains, hold promise for persuading coastal residents to engage in hurricane mitigation. The development of successful campaign messages relies, in part, on formative research to assess the potential influence of candidate message strategies. We present results from mixed‐methods, theory‐driven research to identify promising beliefs for persuading homeowners in coastal/coastal‐adjacent regions of Alabama and Florida to install a high wind–resistant (HWR) roof. In Study 1, we elicited homeowners’ (n = 74) salient behavioral, normative, and control beliefs about installing an HWR roof. Using established procedures, we content analyzed open‐ended responses and categorized them by thematic content. In Study 2, we surveyed another sample of homeowners (n = 533) to examine the extent to which salient beliefs/themes about installing an HWR roof (elicited in Study 1) are promising targets for a communication campaign, given their associations with homeowners’ intentions to retrofit. Results demonstrate that across elicited beliefs, common themes include the protection and property resilience reroofing affords, and anticipated expenses and financial barriers associated with reroofing. The most promising beliefs include behavioral beliefs that installing an HWR roof will protect oneself and one's family, and normative beliefs about the likelihood that one's family and community will install an HWR roof. We discuss the implications of findings for the development of hurricane mitigation messaging.
3. Title: Industry‐Dominated Science Advisory Boards Are Perceived To Be Legitimate…But Only When They Recommend More Stringent Risk Management Policies 
Authors: Joseph Árvai; Sara Goto Gray; Kaitlin T. Raimi; Robyn Wilson; Caitlin Drummond.
Abstract: In 2017, the US Environmental Protection Agency (EPA) was criticized for two controversial directives that restricted the eligibility of academic scientists to serve on the agency's key science advisory boards (SABs). The EPA portrayed these directives as necessary to ensure the integrity of the SAB. Critics portrayed them as a tactic by the agency to advance a more industry‐friendly deregulatory agenda. With this backdrop, this research examined board composition and its effect on the perceived legitimacy of risk management recommendations by the SAB. In an experiment, we presented participants with hypothetical EPA SABs composed of different proportions of academic and industry scientists. We then asked participants to rate their satisfaction with, and the legitimacy of, these boards in light of their decisions in scenarios based on actual EPA SAB deliberations. Participants perceived higher levels of satisfaction and legitimacy when SABs made more stringent risk management recommendations. While SABs dominated by industry scientists were perceived to be more strongly motivated to protect business interests, we found no effect of board composition on perceptions of satisfaction and legitimacy. These results are consistent with prior research on decision quality that suggests people use normative outcomes as a heuristic for assessing the quality of deliberations. Moreover, these results suggest that members of the public are supportive of federal SABs regardless of their composition, but only if they take actions that are consistent with normative expectations.
4. Title: Using Panel Data to Understand the Dynamics of Human Behavior in Response to Flooding
Authors: Philip Bubeck; Lisa Berghäuser; Paul Hudson; Annegret H. Thieken.
Abstract: Insights into the dynamics of human behavior in response to flooding are urgently needed for the development of effective integrated flood risk management strategies, and for integrating human behavior in flood risk modeling. However, our understanding of the dynamics of risk perceptions, attitudes, individual recovery processes, as well as adaptive (i.e., risk reducing) intention and behavior are currently limited because of the predominant use of cross‐sectional surveys in the flood risk domain. Here, we present the results from one of the first panel surveys in the flood risk domain covering a relatively long period of time (i.e., four years after a damaging event), three survey waves, and a wide range of topics relevant to the role of citizens in integrated flood risk management. The panel data, consisting of 227 individuals affected by the 2013 flood in Germany, were analyzed using repeated‐measures ANOVA and latent class growth analysis (LCGA) to utilize the unique temporal dimension of the data set. Results show that attitudes, such as the respondents’ perceived responsibility within flood risk management, remain fairly stable over time. Changes are observed partly for risk perceptions and mainly for individual recovery and intentions to undertake risk‐reducing measures. LCGA reveal heterogeneous recovery and adaptation trajectories that need to be taken into account in policies supporting individual recovery and stimulating societal preparedness. More panel studies in the flood risk domain are needed to gain better insights into the dynamics of individual recovery, risk‐reducing behavior, and associated risk and protective factors.
5. Title: Risk Communication for Empowerment: Interventions in a Rohingya Refugee Settlement
Authors: Raul P. Lejano; Muhammad Saidur Rahman; Laila Kabir.
Abstract: There are many reasons that people, when warned of an impending extreme event, do not take proactive, self‐defensive action. We focus on one possible reason, which is that, sometimes, people lack a sense of agency or even experience disempowerment, which can lead to passivity. This article takes up one situation where the possibility of disempowerment is salient, that of Rohingya refugees who were evicted from their homes in Myanmar and forced to cross the border into neighboring Bangladesh. In their plight, we see the twin elements of marginalization and displacement acting jointly to produce heightened vulnerability to the risks from extreme weather. Building on a relational model of risk communication, a consortium of researchers and practitioners designed a risk communication training workshop that featured elements of empowerment‐based practice. The program was implemented in two refugee camps. Evaluation suggests that the workshop may have had an appreciable effect in increasing participants' sense of agency and hope, while decreasing their level of fatalism. The outcomes were considerably more positive for female than male participants, which has important implications. This work underscores the potential for participatory modes of risk communication to empower the more marginalized, and thus more vulnerable, members of society.
6. Title: Individual Disaster Assistance for Socially Vulnerable People: Lessons Learned from the Pohang Earthquake in the Republic of Korea
Authors: Seunghoo Jeong; Byeong Je Kim; Young‐Joo Lee; Ji‐Bum Chung; Sung‐Han Sim.
Abstract: The Republic of Korea has been considered to be relatively safe from earthquake hazards because of the geological location of the Korean Peninsula, which has a low level of intraplate seismic activity. However, an earthquake with a moment magnitude of 5.4 struck the city of Pohang on November 15, 2017, causing 90 casualties and 52 million USD in property losses. During the recovery process after the earthquake, the Korean government provided individual disaster assistance to victims who reported their damages. However, the government disaster assistance could have been unfairly distributed among the socially vulnerable victims who essentially relied on that assistance. This study identifies whether the government disaster assistance was fairly distributed to socially vulnerable victims using a statistical model based on the data from the Pohang earthquake that occurred in 2017 in Korea. A conceptual model was constructed using a structural equation model (SEM) of three factors—social vulnerability, physical vulnerability, and the amount paid out in individual disaster assistance. Furthermore, interviews with and a survey of the victims were conducted to verify the problems identified by the conceptual model. This study found that socially vulnerable victims were less likely to take advantage of the government disaster assistance program.
7. Title: Ebola Virus Dose Response Model for Aerosolized Exposures: Insights from Primate Data
Authors: Jade Mitchell; Kara Dean; Charles Haas.
Abstract: This study develops dose–response models for Ebolavirus using previously published data sets from the open literature. Two such articles were identified in which three different species of nonhuman primates were challenged by aerosolized Ebolavirus in order to study pathology and clinical disease progression. Dose groups were combined and pooled across each study in order to facilitate modeling. The endpoint of each experiment was death. The exponential and exact beta‐Poisson models were fit to the data using maximum likelihood estimation. The exact beta‐Poisson was deemed the recommended model because it more closely approximated the probability of response at low doses though both models provided a good fit. Although transmission is generally considered to be dominated by person‐to‐person contact, aerosolization is a possible route of exposure. If possible, this route of exposure could be particularly concerning for persons in occupational roles managing contaminated liquid wastes from patients being treated for Ebola infection and the wastewater community responsible for disinfection. Therefore, this study produces a necessary mathematical relationship between exposure dose and risk of death for the inhalation route of exposure that can support quantitative microbial risk assessment aimed at informing risk mitigation strategies including personal protection policies against occupational exposures.
8. Title: A Resilience‐Based Approach to Risk Assessments—Building Resilient Organizations under Arctic Conditions
Authors: Jacob Taarup‐Esbensen
Abstract: Reliability and higher levels of safety are thought to be achieved by using systematic approaches to managing risks. The assessment of risks has produced a range of different approaches to assessing these uncertainties, presenting models for how risks affect individuals or organizations. Contemporary risk assessment tools based on this approach have proven difficult for practitioners to use as tools for tactical and operational decision making. This article presents an alternative to these assessments by utilizing a resilience perspective, arguing that complex systems are inclined to variety and uncertainty regarding the results they produce and are therefore prone to systemic failures. A continuous improvement approach is a source of reliability when managing complex systems and is necessary to manage varieties and uncertainties. For an organization to understand how risk events occur, it is necessary to define what is believed to be the equilibrium of the system in time and space. By applying a resilience engineering (RE) perspective to risk assessment, it is possible to manage this complexity by assessing the ability to respond, monitor, learn, and anticipate risks, and in so doing to move away from the flawed frequency and consequences approach. Using a research station network in the Arctic as an example illustrates how an RE approach qualifies assessments by bridging risk assessments with value‐creation processes. The article concludes by arguing that a resilience‐based risk assessment can improve on current practice, including for organizations located outside the Arctic region.
9. Title: Altruistic and Private Values for Saving Lives with an Oyster Consumption Safety Program
Authors: John C. Whitehead; O. Ashton Morgan; William L. Huth; Gregory S. Martin; Richard Sjolander.
Abstract: We use data from an Internet‐based survey and estimate the benefits of an oyster consumption safety policy with the contingent valuation method. In addition to providing a context‐specific estimate of willingness‐to‐pay for oyster safety, we consider an important issue in the contingent valuation mortality risk reduction literature. A number of studies find that willingness‐to‐pay for mortality risk reduction is not sensitive to the scope of the risk change. We present the scope test as a difference in the number of lives saved by the program, instead of small changes in risk, and find that referendum votes are responsive to scope. A third feature of this article is that we identify those at‐risk respondents who would most benefit from the policy and decompose willingness‐to‐pay into use values and altruistic nonuse values. We find that willingness‐to‐pay per life saved ranges from $3.95 million to $7.69 million for the private good of lives saved when the respondent is at risk (i.e., use values). Willingness‐to‐pay per life saved including both use and altruistic nonuse values ranges from $6.89 million to $12.87 million.
10. Title: Estimating Listeria monocytogenes Growth in Ready‐to‐Eat Chicken Salad Using a Challenge Test for Quantitative Microbial Risk Assessment
Authors: Rita Bernardo; António Salvador Barreto; Telmo Nunes; Ana Rita Henriques.
Abstract: Currently, there is a growing preference for convenience food products, such as ready‐to‐eat (RTE) foods, associated with long refrigerated shelf‐lives, not requiring a heat treatment prior to consumption. Because Listeria monocytogenes is able to grow at refrigeration temperatures, inconsistent temperatures during production, distribution, and at consumer's household may allow for the pathogen to thrive, reaching unsafe limits. L. monocytogenes is the causative agent of listeriosis, a rare but severe human illness, with high fatality rates, transmitted almost exclusively by food consumption. With the aim of assessing the quantitative microbial risk of L. monocytogenes in RTE chicken salads, a challenge test was performed. Salads were inoculated with a three‐strain mixture of cold‐adapted L. monocytogenes and stored at 4, 12, and 16 °C for eight days. Results revealed that the salad was able to support L. monocytogenes’ growth, even at refrigeration temperatures. The Baranyi primary model was fitted to microbiological data to estimate the pathogen's growth kinetic parameters. Temperature effect on the maximum specific growth rate (μmax) was modeled using a square‐root‐type model. Storage temperature significantly influenced μmax of L. monocytogenes (p < 0.05). These predicted growth models for L. monocytogenes were subsequently used to develop a quantitative microbial risk assessment, estimating a median number of 0.00008726 listeriosis cases per year linked to the consumption of these RTE salads. Sensitivity analysis considering different time–temperature scenarios indicated a very low median risk per portion (<−7 log), even if the assessed RTE chicken salad was kept in abuse storage conditions.
11. Title: Demonstrating the Benefits of Predictive Bayesian Dose–Response Relationships Using Six Exposure Studies of Cryptosporidium parvum
Authors: Frederick Bloetscher; Daniel Meeroff; Sharon C. Long; Jeanine D. Dudle.
Abstract: A conventional dose–response function can be refitted as additional data become available. A predictive dose–response function in contrast does not require a curve‐fitting step, only additional data and presents the unconditional probabilities of illness, reflecting the level of information it contains. In contrast, the predictive Bayesian dose–response function becomes progressively less conservative as more information is included. This investigation evaluated the potential for using predictive Bayesian methods to develop a dose–response for human infection that improves on existing models, to show how predictive Bayesian statistical methods can utilize additional data, and expand the Bayesian methods for a broad audience including those concerned about an oversimplification of dose–response curve use in quantitative microbial risk assessment (QMRA). This study used a dose–response relationship incorporating six separate data sets for Cryptosporidium parvum. A Pareto II distribution with known priors was applied to one of the six data sets to calibrate the model, while the others were used for subsequent updating. While epidemiological principles indicate that local variations, host susceptibility, and organism strain virulence may vary, the six data sets all appear to be well characterized using the Bayesian approach. The adaptable model was applied to an existing data set for Campylobacter jejuni for model validation purposes, which yielded results that demonstrate the ability to analyze a dose–response function with limited data using and update those relationships with new data. An analysis of the goodness of fit compared to the beta‐Poisson methods also demonstrated correlation between the predictive Bayesian model and the data.
12. Title: A Risk Analysis Framework for Prioritizing and Managing Biosecurity Threats
Authors: Gilberto Montibeller; L. Alberto Franco; Ashley Carreras.
Abstract: The increasing need to manage biosecurity threats, such as diseases, zoonoses, and biological weapons, poses serious challenges for risk analysts and policymakers. These threats are large in number, can occur concurrently, and may cause multiple tangible and intangible impacts. They often have an emerging nature, exacerbated by incomplete evidence about their probability of occurrence and potential impacts. There is also a limited amount of time and resources available to evaluate the risks posed by each threat, and it is difficult to learn from past projects. On the other hand, there is also a need to provide policymakers with transparent and consistent threat prioritizations, together with evidence‐based recommendations. In response to these challenges, we propose a risk analysis framework for the prioritization and management of biosecurity threats. The framework encompasses key design choices that analysts may use in risk analysis projects along three dimensions: risk support, risk group, and risk organization. The framework has prescriptive value, as a design tool to inform risk analysis projects in this context, along with descriptive value, as a learning tool to understand past projects. We applied the framework prescriptively in two biosecurity threat prioritization projects for the UK Department for Environment, Food and Rural Affairs, and illustrate its descriptive value by reporting our experience of these projects as in‐depth case studies. Overall, the proposed framework provides important insights into the impact of different design choices on the success of risk analysis projects for biosecurity threat prioritizations.
