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Abstract 

Policy changes related to extreme, global catastrophic, and existential risks are poorly 

understood. Given the number of potential catastrophes of this size and severity, however, this 

gap in academic knowledge must be addressed. This paper first discusses the definitions of, 

and various philosophical reasons to focus on, global catastrophic and existential risks, and 

then conducts a cross-case analysis of six cases of risk-related policy progress. As such, a 

number of characteristics of major policy change relating to extreme risks were identified: 

indicators and focusing events are crucial to put a topic on the agenda, scientists play an 

important role in many extreme risk policy processes, and policy entrepreneurs can be key in 

opening a policy window. The findings of this exploratory research identify promising 

avenues for further research, but can also help advocates in their efforts to promote policies 

that help mitigate global catastrophic and existential risks. 
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How to Save the World: Identifying Key Characteristics in Risk-Related Policy Progress 

On October 27th, 1962, the world might have been just one “yes” away from a Third 

World War. In Life 3.0, Max Tegmark (2018, pp. 162-163) describes how a Russian 

submarine was navigating close to Cuba, when Americans started dropping depth charges 

(anti-submarine bombs) close to the vessel. Unable to connect with radio traffic, the captain 

of the submarine thought that war had broken out, and ordered the launch of the nuclear 

torpedo that the submarine had on board. All three officers on board of the ship had to agree 

with the decision, but officer Arkhipov disagreed – a decision that most probably prevented a 

global nuclear war. The risk of nuclear war still looms over humanity, and so do all other 

types of catastrophes. Unfortunately, humanity remains terribly unequipped to mitigate these 

risks, which could all bring about agony, death, and despair – and potentially the end of 

humanity (Ord, 2020, p. 6). Why are policymakers across the world not able to better prevent, 

understand, prepare for, and respond well to these risks? 

An increasing number of scientists and advocates are working on these risks, which 

have a low probability but are extremely high in their severity (Beard & Torres, 2020, p. 32). 

Roughly, three categories can be distinguished, which will be explained in further detail later: 

extreme risks are those with the potential to cause at least one million human deaths, global 

catastrophic risks are worse and would “inflict serious damage to human well-being on a 

global scale” (Bostrom & Ćirković, 2008, p. 1), and existential risks would wipe out all of 

humanity, including all its potential (Turchin & Denkenberger, 2018, p. 27). The most 

significant risks in these categories seem to have come with the technological progress of the 

past century: those that are deemed to have the highest chances of happening are 

anthropogenic (man-made) risks like nuclear war, engineered pandemics, or unaligned 

artificial intelligence (Ord, 2020, p. 167). 
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With more and more people working to better identify, understand, and find means to 

prepare for global catastrophic and existential risks, it is key that their findings are now put 

into practice to avoid catastrophe (Currie & Ó hÉigeartaigh, 2018, p. 5). To influence policy, 

however, it is important that researchers and other advocates in the field know how policy 

processes work, to maximize the impact of their efforts. While policy processes and the 

characteristics of the moments at which policy changes (also known as windows of 

opportunity) have been studied extensively for decades, very little academic literature exists 

that applies this research to the study of extreme, global catastrophic, and existential risks 

(Cairney & Jones, 2016, pp. 39-40; Nathan & Hyams, 2022, p. 1). To address this lacuna, this 

study will seek to highlight characteristics of major changes in risk-related policies, and will 

aim to identify how those insights can be used to better position researchers and advocates in 

the risk field to make a change. As such, this study will answer the following research 

question: what are the characteristics of major policy changes in extreme risk policies? 

First, this study will shine a light on the various definitions of global catastrophic and 

existential risks, offering a good intuitive understanding of the definitional nuances and the 

types of catastrophes that are considered in the field. Taking an interdisciplinary approach, 

this paper will then critically assess the diverse philosophical reasons for focusing on 

preventing these risks from happening that have been brought forward by philosophers, 

paying specific attention to the new tradition of longtermism. In the next section, existing 

frameworks for understanding policy change will be examined, highlighting the various key 

insights that political scientists have discovered about why both risk-related and non-risk 

related policies change over time. Informed by this theoretical framework, this paper will then 

lay out the appropriate method for identifying characteristics of policy windows relevant to 

risks, namely critically analyzing various cases of historical risk-related policy changes. 

Finally, within-case patterns across the cases will be compared, to deduce common patterns in 
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risk-related policymaking. It is exactly these patterns that can inform the efforts of the 

advocates that work on mitigating risks.  

Global Catastrophic and Existential Risks 

Historically, few of those studying risks have focused on what are arguably the very 

worst risks that could happen: global catastrophic and existential risks. Yet, since about the 

2000s, the subfield of global catastrophic and existential risk studies has been growing, 

although engagement from governments and the broader public is still lacking (Beard & 

Torres, 2020, p. 32; Turchin & Denkenberger, 2018, p. 27). While the definitions of global 

catastrophic risk and existential risk remain strongly debated, a quick review of some of the 

most common definitions provides a sufficient starting point for the current investigation 

(Beard & Torres, 2020, pp. 25-26). After that, philosophical considerations about these risks 

will shortly be treated. In a second section of the theoretical framework, core concepts about 

policy change will be introduced. 

Identifying the Risks 

A lot of the existential and global catastrophic risk field’s work over the past two 

decades has centered around identifying individual risks that could qualify as catastrophic 

(Avin et al., 2018, pp. 20-21). These efforts have been successful, and a broad number of 

potential events that could meet the definitions outlined above have been distinguished: from 

supervolcanic eruptions to nuclear war, and from natural or engineered pandemics to 

unaligned Artificial Intelligence (Ord, 2020, p. 167). All these risks fall in two categories: 

anthropogenic (man-made), and natural risks, with researchers in global catastrophic and 

existential risks usually focusing on the first category, as anthropogenic risks are assumed to 

have a much greater likelihood of happening (Future of Humanity Institute, n.d., para. 5). 

While the chances of one of these individual risks happening may be small, “small annual 
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probabilities compound significantly over the long term” (Cotton-Barratt et al., 2016, p. 24), 

and the risks involve enormous amounts of potential suffering (Ord, 2020, pp. 42-43).  

Defining Global Catastrophic and Existential Risks  

Broadly speaking, all the risks that are considered in this study are extreme risks: risks 

of a catastrophe that could kill at least one million people (Bostrom & Ćirković, 2008, pp. 2-

3). Within that category, there is one further distinction to be made, between global 

catastrophic risks and existential risks, and the study focuses on both. Many authors follow 

Bostrom and Ćirković (2008) in providing a somewhat abstract meaning of the term global 

catastrophic risk, such as a risk with the potential “to inflict serious damage to human well-

being on a global scale” (p. 1). Others, like Cotton-Barratt et al. (2016, p. 22), have proposed 

a precise cut-off point, in their case the death of approximately 10% of the global population 

(Beard & Torres, 2020, pp. 25-26; Turchin & Denkenberger, 2018, p. 28). The scope of this 

paper does not allow for a full consideration of all arguments around defining global 

catastrophic risks, but a strict definition is also not necessary for the present study – the reader 

should feel free to, for example, use Bostrom and Ćirković’ interpretation as a working 

definition, while keeping some of the nuance provided in the back of their mind. 

The definition of existential risk is unfortunately even more disputed. For Bostrom 

(2002), existential risks form a special category within the broader range of global 

catastrophic risks, as existential risks would “cause our extinction or destroy the potential of 

Earth-originating intelligent life” (p. 2). There are, however, ongoing discussions about the 

inclusion of the term potential into the definition, and academics also disagree about the 

extent to which non-human animals and posthuman entities should be considered (Torres, 

2015, para. 3; Torres, 2019, pp. 7-12; Turchin & Denkenberger, 2018, p. 27). Turchin and 

Denkenberger (2018, pp. 28-29) were able to capture some of the different positions in these 

debates in one chart (Figure 1) by adapting Bostrom’s (2013, p. 17) well-known figure of 
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different risk categories (see Appendix A). By putting human extinction at the center of all 

other catastrophic risks, Turchin and Denkenberger (2018, pp. 28-29) show that human 

extinction or worse outcomes can be broadly defined as existential risks, while outcomes that 

are less bad can be qualified as civilizational collapse or global catastrophic risks (although 

these both still have the potential to cause human extinction, as the authors stress). As we will 

see in the next section, the potential of existential catastrophes to prevent humankind from 

ever recovering (and flourishing) is a reason for some to argue that existential risks deserve 

even more attention than global catastrophic risks (Currie & Ó hÉigeartaigh, 2018, p. 1). 

Figure 1 

Quantifying Different Risks 

 

Note. Chart quantifying different risks, with human extinction risk at the center. Note that 

trans-generational risks affect multiple generations, while pan-generational risks affect 

(almost) all generations to come. Reprinted from “Global catastrophic and existential risks 

communication scale” by A. Turchin and D. Denkenberger, 2018, Futures, 102, p. 29 

(https://doi.org/10.1016/j.futures.2018.01.003). Copyright 2018 by Elsevier.  

https://doi.org/10.1016/j.futures.2018.01.003
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Caring about Risks: Longtermism and Alternatives 

This section of the present study will identify a number of interpretations about the 

importance of, and most important reasons for, preventing various types of risks. Having 

gained a better understanding of these topics, this paper will then turn to operationalizing 

worries about such catastrophes by identifying characteristics of policy progress on mitigation 

of extreme risks. 

Longtermism 

The main and perhaps most interesting stream to study here is that of longtermism, a 

relatively new philosophical idea (or movement), with the official term only being coined in 

2017 (MacAskill, 2017, para. 12). The informal definition that Oxford philosopher William 

MacAskill (2017, para. 3) uses for longtermism is “the view that positively influencing the 

long-term future is a key moral priority of our time”. Here, the long-term future relates not to 

the perhaps intuitive timeframe of several years or decades, but rather to thousands and 

thousands of years into the future, or even to the entire future of humanity (Cremer & Kemp, 

2021, p. 4; Moorehouse, 2021, para. 6; Ord, 2020, pp. 44-46). As we will see, the practical 

implications of longtermist reasoning are serious and suggest a strong deviation from 

business-as-usual and from what is commonly seen as ‘good’ (Balfour, 2021, para. 3).  

The most basic argument for longtermism, as presented in the work of Nick Bostrom 

(2002, p. 5), comprises of two parts. The first part is that we should not, or only slightly, 

discount the welfare of future generations. Yearly discount rates of up to 5% are common in 

economics, but these rates seem to not be as clearly applicable to human lives: a 5% yearly 

discount rate, for example, would mean that “the period from 2100 to eternity is worth less 

than the coming year” (Ord, 2020, p. 46). In any case, once one accepts the premise that 

future lives matter (almost) as much as the lives of people alive today, the core argument of 
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longtermism becomes clear when one considers the potential number of lives that can still 

come into existence: the Earth might well be able to carry inhabitants for another billion years 

(Moorehouse, 2021, para. 22). Bostrom (2013, p. 18) goes even further and argues that we 

should consider not just the Earth’s carrying capacity, but that we should instead assume that 

we will expand into the wider universe and will potentially be able to upload minds to 

computers, making the number (and perhaps the duration and quality) of future lives 

enormous.  

For longtermists, this means that there is a vast moral responsibility for the current 

generation to make sure these future lives will come into existence, and that these lives will be 

of high quality. Therefore, they argue, we should do two things: do as much as we can to 

prevent existential risks, and try to ensure positive trajectory changes, or in other words try to 

improve the course of civilization and thus the wellbeing of civilization’s subjects over the 

long run (Beckstead, 2013, pp. 6-8). For longtermists, preventing existential risks is a lot more 

important than preventing global catastrophic risks, as with the first risk category, the entire 

value of the future of humanity is at risk (Ord, 2020, p. 43). Even if one does not buy the 

arguments behind longtermism, however, significant other reasons remain that plead in favor 

of increased attention for (global catastrophic and) existential risks. We will shortly consider 

those reasons in the paragraphs below, before returning to the policy-related section of this 

study. 

Alternatives for Longtermism 

Beard and Torres (2019) trace the various reasons for which humans have historically 

been engaging with existential risks, and the ways in which they have done so. After 

highlighting the engagement of early writers and poets as well as concerned scientists 

(specifically in response to the rise of nuclear weapons) with existential risk, they show that 

the field of existential risk studies only came into being around the 2000’s, when utilitarian 
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and transhumanist worldviews were combined to form a “techno-utopian approach” (Cremer 

& Kemp, 2021, p. 1) to preventing existential risk and making sure humanity flourishes 

(Beard & Torres, 2019, pp. 3-11). Other worldviews, however, might also lead one to adopt 

the view that caring about future lives is very important, for reasons such as impartial 

compassion, intergenerational justice, or a sense of the cosmic significance of Homo sapiens 

(Cremer & Kemp, 2021, p. 5; Ord, 2020, pp. 49-56).  

More recently, however, authors have made the argument that a simple cost-benefit 

analysis should already be enough reason to work on reducing the risk on catastrophe 

(Matheny, 2007, pp. 1340-1341). Simply put, interventions that help mitigate these risks are 

likely to be much more cost-effective than the average interventions that governments come 

up with to prevent the suffering or death of their citizens, such as improving traffic safety or 

providing medical services (Wiblin, 2021, 00:08:21). In line with this, some have argued that 

the pitch to work on existential risk should move away from the longtermist perspective, and 

instead be something like this: “if you're under ~50, unaligned AI might kill you and everyone 

you know. Not your great-great-(...)-great-grandchildren in the year 30,000 AD. Not even 

your children. You and everyone you know” (Scott Alexander, 2022, para. 6). In the next 

section, we will see if policymakers find such a pitch compelling, and identify common 

characteristics of non-risk and risk-related policy change.  

Common Characteristics of Policy Change 

As noted before, policymaking processes on global catastrophic and existential risks 

are significantly understudied (Nathan & Hyams, 2022, p. 3). While a variety of proposals 

about governing these risks have been proposed over time, efforts to study these past 

governance efforts have been sparse (Currie & Ó hÉigeartaigh, 2018, pp 1-2; Nathan & 

Hyams, 2022, pp. 4-6; Sepasspour, 2022, para. 5). Some notable exceptions are the Global 

Challenges Foundation’s Cartography of Global Catastrophic Governance report that 
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highlights international governance arrangements around a set of specific risks, and Nathan 

and Hyams’ (2022, pp. 7-9) efforts to identify important themes among individuals involved 

with catastrophic risk policymaking (Kemp & Rhodes, 2020, p. 3). However, crucial gaps in 

the risk policy literature still exist, and one of the most relevant gaps is the lack of knowledge 

about what characterizes policy change in mitigation of extreme risks (Currie & Ó 

hÉigeartaigh, 2018, p. 5). As such, to inform the necessary progress on the governance of 

catastrophic risks, a better view on when policy progress is made is necessary. This section 

will therefore explore the characteristics of policy change in regular settings as well as in 

specific risk management settings. 

The literature on policymaking processes is extremely rich, and countless theories 

exist on how new (or improved) policies come about (Giessen, 2011, p. 249). All of these 

have also received various modification suggestions over time, in turn creating new theories 

as well (Cerna, 2013, p. 16). As such, examining all theories and identifying which ones are 

most relevant falls far outside the scope of this paper. Instead, reviews of policy change 

frameworks and theories will be used to identify the factors that are commonly said to 

contribute to general policy reform, which in turn informs this paper’s search for the specific 

factors that contribute to significant change in risk-related policy making. 

Multiple Streams Approach 

In his multiple streams approach, John Kingdon uses the phrase of an ‘opening policy 

window’ to describe the moment in which all metaphorical pieces fall into place in such a 

way that policies can change (Cairney & Jones, 2016, pp. 39-40). In Kingdon’s theory, three 

specific streams have to come together for the policy window to open: the problem stream, 

the policy stream, and the politics stream (Cairney, 2020, pp. 340-341). Instead of a linear 

model, in which first a problem is identified, bureaucracies then identify solutions, and finally 

policymakers choose the best solution, Kingdon’s model highlights that these three processes 
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are always going on at the same time: only when there is attention for a problem (problem 

stream), when concrete solutions are available (policy stream), and when policymakers are 

able to introduce the policy (politics stream), the policy window opens and policy can really 

change (Cairney, 2013, paras. 1-5). 

Other theorists have further worked out what specifically must happen within the 

streams for the policy window to open. For example, the problem stream is highly related to 

the theme of agenda setting, and Birkland (1998, pp. 71-73) showed the role that so-called 

focusing events play in whether problems receive (public) attention: these sudden, attention-

grabbing events can change the dominant issue on the agenda in a certain policy domain, but 

the extent to which that happens strongly depends on, among others, the presence of existing 

advocacy groups, and potential group mobilization in response to the event. Birkland (1998) 

was able to show that events with harms that are “unclear and relatively hard to understand” 

(p. 55) are less likely to have big influences on the agenda, while accidents with obvious and 

visualizable harms, such as floodings, are much more likely to be focusing events that help 

increase the public and political profile of a problem (Tortajada et al., 2021, p. 8). Other 

important factors that might influence agenda setting include (mass) media attention and what 

Kingdon (2014, p. 91) calls indicators: institutionalized events like studies, reports, or other 

measurements that point out the severity of a problem as well as potential actions that 

governments and other involved parties can undertake to address them (Rose et al., 2020, p. 

48). 

The most important factor in the policy stream is the ability to demonstrate that a 

solution for the problem that is currently dominating the agenda already exists, to prevent 

attention from shifting to a new problem (Cairney & Jones, 2016, p. 40). For the politics 

stream, then, the right conditions need to be in place: key policymakers need to be in the right 

position to act on policy proposals, the administration in place needs to be sympathetic to the 
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suggestions coming out of the policy stream, and what is described as the national mood 

needs to be right (Dudley, 2013, p. 1140). It has been argued that there are certain individuals 

that are very good at exploiting the key opportunities to open policy windows – the metaphor 

used by Kingdon is that of surfers able to ride the waves of the policy streams (Cairney, 2020, 

p. 331; Kingdon, 2014, p. 225). Frisch Aviram et al. (2020) reviewed characteristics of these 

policy entrepreneurs and their work, identifying that “framing problems, seeking solutions, 

and building teams of diverse stakeholders from different domains is crucial to policy 

entrepreneurship” (p. 630). 

Alternative Frameworks 

Policy entrepreneurs also play an important role in other policymaking theories (Frisch 

Aviram et al., 2020, p. 612). One of these theories is the advocacy coalition framework, which 

puts forward the idea that the main players in policy change are coalitions of people and 

organizations that share certain beliefs (Cairney & Jones, 2016, p. 301). The framework also 

highlights that while minor policy change can happen as the result of learning within the 

policy subsystem, major policy change only happens when there are shocks coming from 

outside the subsystem – in the case of risk governance, big public controversies can be such a 

shock (Meijerink, 2003, p. 1074).  

The punctuated equilibrium theory identifies these shocks or focusing events as one of 

the reasons why long periods of policy stability are usually interrupted by short periods of 

intense change (Cairney & Jones, 2016, pp. 264-265). In line with the emphasis that the 

advocacy coalition framework puts on bounded rationality, the punctuated equilibrium theory 

highlights that policymakers have limited attention and knowledge, and thus need to focus 

their efforts (Cairney & Jones, 2016, pp. 307-308). Interest groups and coalitions can make 

use of this phenomenon: in periods of policy stability, they have good access to policymakers 

and can protect their ‘policy monopoly’, while in other moments they can try to frame policy 
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issues in new ways to try to get the public’s and thus also policymakers’ attention to bring 

about disruptive policy change (Cairney & Jones, 2016, pp. 263-265; Meijerink, 2003, p. 

1064). 

There are countless other relevant theories that could be highlighted here, but the core 

ideas about what factors bring about policy change that were identified above tend to come 

back in other frameworks as well. Of course, it remains hard to truly trace back, let alone 

predict, what characteristics bring about policy change. Additionally, it is also difficult to get 

clarity on whether the relevant characteristics identified above are simply conditions for a 

policy window to open, or causes of the policy window opening. Yet, various methods are in 

place that help political scientists deal with this uncertainty, and with the above review of 

literature, enough theoretical understanding has been gained to identify relevant 

characteristics in policy progress on extreme risk. The next section will describe the details of 

this case study process. 

 Method 

The research methodology of this study was a cross-case analysis of a multiple case 

study. A case study is a research method that “investigates a contemporary phenomenon (…) 

within its real-world context” (Yin, 2018, p. 45); in this context, that meant identifying key 

characteristics of the policy windows relevant to extreme risks, without neglecting any 

significant contextual considerations to the various specific risks and associated policy 

processes. By doing a cross-case analysis of these results, some tentative intuitions could be 

inductively synthesized without disregarding important within-case patterns, as proposed by 

Yin (2018, p. 245-246). The sections below will further explain the chosen methodology by 

outlining how this study collected relevant cases, how it was decided which of these candidate 

cases were studied, and how conclusions were drawn from analyzing these cases. As such, 



15 

 

this method section functions as the case study protocol that Yin (2010) put forward in his 

seminal works on how to best conduct case study research. 

Ideally, the research question posited by this paper would have been answered using a 

comprehensive document review or systematic review of policy progress on global 

catastrophic and existential risks (Frisch Aviram et al., 2020; Tortajada et al., 2021). 

However, given the recent nascency of the existential risk research field and the low attention 

that global catastrophic and existential risks have been receiving in both policymaking and 

scientific research, there is not yet enough documentation for such a comprehensive, 

systematic analysis. Instead, a cross-case analysis of various significant policy changes in big 

risks allowed for an early exploration of the characteristics of changes in global catastrophic 

and existential risk policy, answering important how and why questions (Shakir, 2002 p. 196). 

Because there are few examples of significant progress in policies on global catastrophic risks 

or existential risks, the ‘bar’ of relevant cases had to be lowered, as explained in further detail 

below. By looking at a variety of holistic cases before conducting the cross-case synthesis, a 

certain robustness of the conclusions was ensured, without compromising too much on the 

exploratory character of this early research (Yin, 2018, p. 91). 

The research design of this study is drawing on various insights coming from debates 

on (the validity of) case studies. In his work on the value of case studies in political science, 

Eckstein (2011) argues that comparing various case studies can help in “discovering 

candidate-rules that might solve theoretical puzzles” (p. 128). This was exactly the goal of 

this exploratory research, and to achieve this goal best, it was important to identify and select 

cases in such a way that they can provide the greatest amount of information possible 

(Flyvbjerg, 2006, p. 229). As a result, the case selection process of this research project was 

important, but before cases could be selected, the right candidate cases had to be identified by 

setting up selection criteria (Yin, 2018, pp. 108-111). 
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Identifying and Choosing Cases 

There is surprisingly little literature on qualifying criteria for case studies, so insights 

on the search strategy and inclusion and exclusion criteria were mainly drawn from the 

PRISMA statement, a set of items that help scientists do good systematic reviews and meta-

analysis (Page et al., 2021, p. 1). To identify candidate cases, various researchers in global 

catastrophic and existential risk were asked to provide examples of relevant progress in 

(public) policies that have mitigated extreme risks in any significant way (see Appendix B). A 

request for examples of policy progress on extreme risks was also posted on the Effective 

Altruism Forum (see Appendix C). These outreach efforts helped in composing an overview 

of extreme risk areas and concrete extreme policies that have already been implemented (see 

Appendix D). This overview served as important input for what could be candidate cases. 

For a case to be considered as a candidate case, it had to satisfy the following 

requirements: 

• The risk that the policy was designed for must be an extreme, global catastrophic or 

existential risk. Given the lack of significant (and well-studied) policy changes for 

global catastrophic or existential risk, policies on risks that would cause at least 

millions of human deaths were also considered (pp. 2-3). These could be called 

extreme risks by some, but it is worth noting that this definition is very ambiguous 

(House of Lords Select Committee on Risk Assessment and Risk Planning, 2021, p. 

14). Still, “at least millions of human deaths” is a somewhat artificial cut-off point, but 

given the exploratory character of this research that is an acceptable risk to the validity 

of this study.  

• ‘Significant’ progress on mitigating the risk had to be made as a result of 

implementation of the policy. This, again, is unfortunately not a clearly defined 
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characteristic, but the researchers who were asked for candidate cases were assumed to 

make a relevant pre-selection. 

• Enough information had to be available to clearly attribute characteristics to the causes 

of the policy changes (Page et al., 2021, p. 5). As such, very recent policy changes or 

poorly documented or scarcely studied policies could not be considered.  

To prevent that the cases were chosen based on the poor heuristic of simple 

convenience, they were selected from the longlist of candidate cases following the approach 

of theoretical replication that Yin (2018, pp. 91-92) describes (Patton, 2002, p. 242). 

Contrasting with the literal replication strategy that chooses cases from similar contexts to see 

if they bring about similar results and thus ‘prove’ a theory, theoretical replication aims to 

develop theory by studying cases in different contexts that also should bring about different 

results (Shakir, 2002, pp. 192-193; Yin, 2018, pp. 93-95). Practically, however, in a 

continuous and iterative process, theory and case selection informed each other, and the next 

case to be studied was commonly decided based on a combination of the extent to which the 

case fulfilled the criteria for case candidates outlined above (specifically the amount of 

information available) and the extent to which it could further theory development (Flyvbjerg, 

2006, pp. 229-233; Yin, 2018, pp. 93-95).  

As such, this study largely followed the multiple case study design proposed by Yin 

(2018, p. 95), presented in Figure 2 below. This study’s research design was mostly similar to 

Yin’s, although compared to the average case study the development and modifications of 

theory were perhaps a bit slim due to the exploratory character of this research. Outside of 

that caveat, however, the procedure as outlined by Yin (2018, pp. 93-95) was mostly 

followed: a first pilot case study was followed by more individual case reports, after which a 

cross-case analysis informed real-world implications and recommendations for further 

research. The short case reports were included in the main report rather than in the 
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appendixes, as they were arguably as informative as the cross-case analysis, and relevant 

characteristics of the cases’ policy changes were identified using literature review 

methodology in a linear-analytic structure common to most academic work (Yin, 2018, pp. 

281 & 285-286). Concretely, this meant that for each case, relevant data in the form of 

previously conducted research was collected to help identify key characteristics that could 

explain the policy changes around the risks (Yin, 2018, pp. 217-219). The lines of research for 

each case study were informed by the theoretical framework: specifically, the key features of 

policy change that were identified by the various theoretical models on policy windows 

helped shape the quest for relevant characteristics of the cases. This was repeated for 6 cases, 

a number in line with the recommended number of cases for a theoretical replication in a 

multiple case design (Yin, 2018, pp. 91-92). The final step was to compare the within-case 

patterns across the cases, to identify recurring characteristics of policy progress on extreme 

risks (Yin, 2018, pp. 244-249).  

  



19 

 

Figure 2 

Multiple Case Study Procedure 

 

Note. A multiple case design proposed by Yin. Reprinted from Case study research and 

applications (p. 95), by R. K. Yin, 2018, SAGE Publications. Copyright 2018 by SAGE 

Publications.  

Analysis: Six Cases of Policy Change for Extreme Risks 

 This section consists of two main parts. Having achieved a better understanding of the 

various types of risks and the reasons to focus on mitigating them, we now turn to studying 

some exemplary cases of policy progress on these risks. First, six cases of policymaking on 

extreme risk mitigation will be highlighted, demonstrating a wide variety of characteristics 

given the many differences between them. Still, aggregate lessons from across these cases can 

be picked up, so in the second section a cross-case analysis will be conducted to identify 

characteristics of policymaking processes shared between the cases.  

Case 1: NASA’s Near-Earth Object (NEO) Observations Program 
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Most asteroids or comets coming towards Earth burn up in our atmosphere, but not all 

of them do, and those that reach the surface of our planet pose a risk to life on Earth. Indeed, 

if the collision between the object and our planet is big enough, the impact of the hit and 

subsequent cooling and darkening of the Earth could easily constitute a global catastrophe, if 

not an existential one (Ord, 2020, pp. 68 & 70). At some point, scientists from across the 

world as well as the American media, public, and politicians recognized this danger, which 

ultimately led NASA, the American space agency, to set up the Near-Earth Object (NEO) 

Observations Program in 1998, which aimed to identify at least 90% of asteroids that are 1 

kilometer in diameter or bigger (Billings, 2015, pp. 8-9). The program has been credited as a 

successful example of a policy dramatically contributing to preventing catastrophe: almost all 

significantly sized asteroids approaching Earth have been identified, and, luckily, none of 

them are on track to collide with our planet (Ord, 2020, pp. 71-72). Being such an unusual 

success, the 1998 NEO program provides what Patton (2002, pp. 230 – 234) would call an 

interesting extreme case study: understanding what factors contributed to this exceptional 

policy change coming about could teach us a lot about policy progress in extreme risk.  

The conditions and developments under which the policy window for the 1998 NEO 

Observations program opened are relatively well documented. One significant condition that 

should be treated first is that of consensus in the scientific community about the risks that 

near-Earth objects pose. This consensus emerged against the background of decades in which 

astronomers identified meteorites in the skies and craters across the globe, but it took until the 

1980s for scientists to converge around the idea of asteroids crashing into Earth as being a 

significant risk (Chapman, 1998). The final push seemed to be the discovery of the Chicxulub 

crater, which confirmed the hypothesis that the mass extinction of dinosaurs was caused by an 

asteroid hitting the Earth’s surface (Ord, 2020, pp. 69-70). It triggered the establishment of 

the impact hazard field: the study of objects that could collide with Earth, and of the measures 
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that could be taken to understand and prevent them. Over the next decade, researchers in this 

field proposed various concrete policies to discover and track NEOs, and even brainstormed 

ways in which they could be deflected. Interest from the politics stream, with agents such as 

U.S. Congress and NASA, however, were too low to cause any significant bills to be passed 

(Chapman, 1998).  

This was set to change in response to the so-called Shoemaker-Levy 9 comet crashing 

into Jupiter, which caused mass public attention in 1994 (Ord, 2002, p. 317). However, 

Chapman (1998) writes, the delay of an important report and the replacement of several key 

political actors prevented the policy window from opening at the time: the attention for NEOs 

that was prompted by the comet crashing into Jupiter passed soon, so the separate streams that 

Kingdon (2014, pp. 166 & 169) identified did not come together in 1994 (Packer et al., 2013, 

p. 3). Yet, in 1998, the policy window still opened, in response to several focusing events that 

stirred mass public and political attention: the release of the Hollywood blockbusters Deep 

Impact and Armageddon, and the prediction that the XF11 asteroid would have a small chance 

of hitting Earth in 2028 (Chapman, 1998; Wiblin, 2021, 00:18:55). Even though the 

Hollywood movies were clearly science fiction and the XF11 prediction was disproven within 

a day of it causing headlines globally about the potential end of life on Earth, Congress 

responded quickly with a directive that implemented the recommendations of the delayed 

1994 report. As such, the successful NEO Observations program was born. 

Case 2: The Montreal Protocol 

The 1987 Montreal Protocol (which went into force in 1989) was an important 

international agreement on phasing out harmful human-made chlorofluorocarbons (CFCs) and 

other chemicals that could damage the ozone layer (Green, 2009, p. 256). A failure to phase 

out these harmful substances would have thinned the ozone layer in the stratosphere that 

absorbs the Sun’s UV radiation, which in turn, according to some, could have caused the 
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deaths of millions, if not the collapse of entire ecosystems (Morrisette, 1989, p. 797; 

Gilgallon, 2021, para. 3). With these severe potential consequences, the Protocol counts as 

significant progress on mitigating an extreme risk; former United Nations Secretary-General 

Kofi Annan (2003, as cited in The Economist, 2016, para. 2) once referred to it as “perhaps 

the single most successful international agreement to date”, while others even argue that it 

could have been the first time where humanity identified and successfully addressed a global 

catastrophic risk (Piper, 2021, para. 11). Being an outstanding success according to many, the 

Montreal Protocol qualifies as another extreme case worth studying (Shakir, 2002, p. 193).  

With at least two books and dozens of articles and book chapters dedicated to drawing 

lessons for policymaking and advocacy from the success story of the Montreal Protocol, 

various rivalling explanations of its success have been proposed (Parson, 2003, p. 5). Before 

diving in, however, it should be highlighted that this case is a bit different: the Protocol is an 

international agreement, and not a national policy. But, as Cairney and Jones (2016, p. 40) 

write, many of the concepts that were treated in the theoretical framework of the present study 

are likely to still apply.  

Already in the mid-1970s, concerns around CFCs came up, but significant action was 

only taken in national contexts (Morrisette, 1989, pp. 806-807). Internationally, progress was 

made slowly, and the first concrete results came only in 1985 when the Vienna Convention 

was signed. The treaty laid out a legal framework for the Montreal Protocol and urged further 

research on CFCs, but failed to include any concrete action points to control CFC production 

and use (Green, 2009, pp. 257-258; Morrisette, 1989, pp. 808-809). Parson (2003, p. 246) 

describes the 10-year period between the first ozone concerns and the first significant policy 

progress as a “deadlock” (p. 245) period that proves that the fact that a subject is on the policy 

agenda does not guarantee policy progress: in those years, there were various relevant 
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focusing events that could have altered the agenda, but none of them opened the policy 

window.  

What factors did contribute to the opening of the policy window remain contested. 

Some studies rely on the advocacy coalitions approach and argue that the relationships 

between specific actors can explain why policy networks were able to address this collective 

action problem and overcome pressures from industry (Grundmann, 2001, pp. 12 & 164). One 

factor that is often cited as being of great importance here was the gradual development of 

alternatives to harmful CFCs, which, according to some, made the chemical industry 

reconsider its position, in turn making policy progress possible (Downie, 2001, p. 248; 

Morrisette, 1989, pp. 815-816). Parson (2003, pp. 248-249) nuanced this claim, however, and 

argued that it was instead the realization of proponents of stronger regulation that good CFC 

alternatives were already around that helped open the policy window. 

A second claim that is often made is that increasing scientific agreement on the risks 

of depletion of the ozone layer allowed for progress on the topic; specifically, two 

international assessments caused major actors to change positions (Morrisette, 1989, pp. 812-

813). As such, there were no individual policy entrepreneurs in the form of scientists or 

advocates that were able to steer decision making (although Grundmann (2001, p. 194) 

disagrees with this point), but rather two international assessments that were “unprecedented 

in its [their] scale, participation, and ambition” (Parson, 2003, p. 251).  

It has been argued that this increasing scientific understanding fed into a broad public 

concern with the depletion of the ozone layer (Green, 2009, pp. 259-260; Morrisette, 1989, p. 

814). Specifically, the introduction of the metaphor of a ‘hole’ in the ozone layer in response 

to a 1985 scientific publication caught on quickly with a wider public (Albrecht & Parker, 

2019, p. 311; Grundmann, 2001, pp. 102-104). The broadly shared public concern was 

stronger than the scientific uncertainty on the specific harms and details of ozone depletion, 
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and thus forced countries to agree on the famous precautionary principle, which “calls on 

states to take preventative measures (…) before the establishment of a scientifically certain 

causal link” (Green, 2009, p. 255; Albrecht & Parker, 2019, p. 306). This principle, of course, 

is very relevant to other global catastrophic risks, and as such the Montreal Protocol case 

study provides at least one helpful concept, despite the strong rival explanations that prevent 

the identification of characteristics that helped realize this important international agreement 

with certainty. 

Case 3: The Asilomar Conference on Recombinant DNA 

In the early 1970s, various U.S.-based biochemists conducted experiments where they 

cut up DNA to insert it into another DNA strand, a new technology that became known as 

recombinant DNA technology (Friedberg, 2014, p. xv-xvi, Grace, 2015, p. 4). The response to 

this development among both scientists as well as the broader public was a combination of 

excitement and fear: excitement about the possibilities for, for example, medical and 

agricultural applications, but fear about potential hazards that might come out of these efforts, 

including the development of catastrophic biological weapons (Barinaga, 2000, p. 1584; 

Wright, 2001, p. 243-245). In response to both these sentiments, leading biochemists got 

together in 1975 at the Asilomar Conference on Recombinant DNA to propose regulation for 

their own field (Wright, 2001, p. 236). There is significant disagreement about the actual risks 

coming from recombinant DNA technologies, as well as about whether self-regulation was 

the right approach to mitigate them, but the severity of the potential biohazards, as well as the 

successful implementation of the precautionary principle discussed earlier, make the 

Asilomar Conference a relevant case (Grace, 2015, p. 5-7; Singer, 2001, p. 190). 

There was a clear focusing event that led to the conference: in 1972, biochemist Paul 

Berg prepared an experiment that would couple specific strands of DNA, but peer scientists 

protested over concerns of the recombinant DNA becoming a cancer agent, and ultimately 
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succeeded in preventing Berg from conducting the experiment (Fredrickson, 1991, p. 266-

268). The controversy sparked a temporary voluntary moratorium over recombining DNA, 

which fed into a coalition-forming process of prominent specialists in the field: it was in the 

interest of all these scientists to introduce (self-)regulation as quickly as possible, so that they 

could continue their research as freely as before (Barinaga, 2000, p. 1584). Indeed, this case 

stands out, because the entire politics stream was essentially ‘tamed’ by the efforts of the 

scientists-annex-policymakers: the (mostly American) elite of the field successfully bargained 

with society to achieve a state of self-government for the biochemist field, with no national 

legislation being imposed in the following years, despite significant public pressures 

(Fredrickson, 1991, p. 302; Wright, 2001, pp. 241, 243 & 245).  

Consensus among the attendants of the Asilomar conference was key, as it provided 

the scientists with the legitimacy necessary to argue for self-governance (Berg & Singer, 

1995, p. 9011). The organizers of the conference made this possible by, among others, 

reducing the questions that were discussed to the technical ones, leaving out broader ethical 

and societal topics relating to, for example, genetic alteration (Barinaga, 2000, p. 1584). With 

the proposed guidelines enjoying both a perception of technical feasibility as well as what 

Kingdon (2014, pp. 131-137) calls value acceptability from almost all of the experts involved, 

the regulations were, in line with Kingdon’s theories, able to survive in the “policy primordial 

soup” (Kingdon, 2014, p. 131) of all the policy options out there. Indeed, the guidelines of the 

Asilomar conference were adopted by the American government and subsequently influenced 

regulation around the world (Grace, 2015, p. 4; Wright, 2001, p. 236). Whether scientists 

were right in their caution remains disputed, but their approach has since inspired advocates to 

promote similar precautionary approaches to potential risks from other new technologies as 

well (Grace, 2015, p. 21; Singer, 2001, p. 190).  

Case 4: The Nunn-Lugar Act 
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When the first significant signs of the potential dissolution of the Soviet Union started 

appearing, various American politicians and policymakers grew increasingly worried about 

what would happen to the tens of thousands of nuclear weapons spread over thousands of 

locations in multiple Soviet republics, if the country were to fall apart (Allison, 2012, p. 2). If 

even one of the weapons fell in the hands of the wrong individual, disaster would not be far 

away. To mitigate these risks, senators Nunn and Lugar introduced what became known as 

the Nunn-Lugar legislation, which set in motion programs that helped dismantle and destroy 

nuclear, chemical, and biological weapons across the former Soviet republics (Ellis & Perry, 

1997, p. 15). As such, the Nunn-Lugar Act is an example of clear policy progress on a 

potential extreme risk, but it also is a great case study because its accomplishments are so 

impressive given the circumstances at the time: a select group of policy entrepreneurs was 

able to convince politicians and the public to send support to the country that for decades had 

been their biggest enemy, in a vote that “represented the most dramatic reversal of opinion 

they had ever experienced in the Senate” (Bernstein & Wood, 2010, pp. 8-9). 

Most studies retracing the Nunn-Lugar Act stress the role of a small group of policy 

entrepreneurs, namely senators Nunn and Lugar and their aides (Bernstein & Wood, 2010, p. 

6). Instead of riding the waves of the policy streams (Kingdon’s allegory for how policy 

entrepreneurs usually operate), however, they seemed to have caused the waves (Kingdon, 

2014, p. 225). Both senators had been worried about various issues relating to nuclear 

weaponry for years, and Nunn had already introduced legislation about strengthening the 

Soviet Union’s abilities to keep track of and ultimately dismantle nuclear weapons (Bernstein 

& Wood, pp. 4-5). This initial proposal was withdrawn because of what Bernstein and Wood 

(2010) called an “anti-foreign aid shock wave” (p. 5), and politicians in Congress became 

unwilling to support the Soviet Union, sensing this change in national mood (Dudley, 2013, p. 

1140; Kingdon, 2014, p. 146). 
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Nunn, however, did not give up on the issue. He paired up with Lugar, an experienced 

and well-respected senator, and profited from a concerning study that came out only days 

after Nunn’s earlier proposal was withdrawn. Researchers at Harvard identified a range of 

problems relating to nuclear weaponry that came up with the increasing political and 

economic instability in the Soviet Union (Bernstein & Wood, 2010, pp. 6-7). Skillfully 

playing the political game, Nunn and Lugar were able to couple their earlier legislative 

proposals to this new study, by first building consensus amongst a select group of political 

leaders before introducing the issue to the broader public (Bernstein & Wood, 2010, pp. 7-8; 

Kingdon, 2014, p. 173). Even though the proposed legislation mainly freed up a budget, and 

did not propose significant concrete policy ideas yet, the act passed. It took a while before the 

American efforts significantly contributed to securing and dismantling weaponry in the 

former Soviet Union republics, but eventually they succeeded (Allison, 2012, p. 14). Worries 

about loose nukes remained for a while, but to date, not a single nuclear weapon once 

belonging to the former Soviet Union has been found outside Russia (Allison, 2012, p. 2; Ellis 

& Perry, 1997, p. 14). Moreover, thanks to the Nunn-Lugar Act, thousands of nuclear and 

chemical weapons and supporting systems and locations were dismantled (Bernstein & Wood, 

2010, p. 12). It made the world a significantly safer place. 

Case 5: Wales’ Well-being of Future Generations Act (2015) 

In 2015, the Welsh Parliament passed the Well-being of Future Generations (Wales) 

Act 2015 (WFG Act), the first legislature in the world that obliges a country’s public bodies to 

safeguard the wellbeing of future generations (Davies, 2016, p. 41). With the act, a Future 

Generations Commissioner was appointed, who has the role of supporting and reviewing the 

work of public bodies in orienting on the long-term impacts of their decision making 

(Sustainable Futures Division of the Welsh Government, 2021, p. 13). Scholars note, 

however, that the exact definition of long-term remains vague (although it seems unlikely that 
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it means what philosopher MacAskill and others understand under long term), and as such the 

scope of issues that the Commissioner can address remains uncertain (Davies, 2017, p. 175). 

Whether the WFG Act significantly helps in mitigating (future) extreme risks thus remains 

unclear, but there is clear value in studying a case of potentially impactful, progressive 

legislation, in a setting that is not that of the United States.  

There was not a concrete focusing event that drove the policy progress in Wales. 

Instead, it seems like various reports that came out put the WFG Act on the agenda: studies by 

multiple government agencies showed that Wales was lacking in its efforts on sustainable 

development. These indicators were then coupled with a broader conversation about climate 

change, and as such helped open the problem stream (Messham & Sheard, 2020, p. 5). Ample 

of ideas to address the problems around sustainable development in Wales and the wellbeing 

of future Welsh generations were collected: the United Nation’s Sustainable Development 

Goals served as inspiration, but civil servants from the Welsh government also tried to 

involve the broader public in the creation of legislation, practicing the co-creation that the 

WFG Act wanted to introduce throughout all government agencies (Messham & Sheard, 

2020, pp. 6-7). Then, with the problem clearly identified and a broadly shared set of policy 

ideas ready, specific policy entrepreneurs were needed to navigate the political stream. 

Two experienced politicians, namely Jane Davidson, the Welsh Minister of 

Environment, and Peter Davies, Wales’ Sustainable Futures Commissioner, were the policy 

entrepreneurs for the proposed legislation. They were able to navigate protests from 

influential NGOs, stringent public involvement through a national conversation program, and 

being moved between three ministers, to finally pass the WFG Act through the Welsh 

Assembly (Messham & Sheard, 2020, pp. 8-10). This parliament gained more power after a 

2011 referendum, and the WFG Act was regarded as “a constitutional piece of legislation” 

(Messham & Sheard, 2020, p. 8) that not only tried to transform the ways in which the 
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government worked, but also confirmed the confidence and powers of the new Welsh 

Assembly (Davies, 2017, p. 166). As the enforceability of the WFG Act and the precise focus 

of the Future Generations Commissioner remain uncertain, it is unclear to what extent this 

legislation can really be seen as progress on extreme risk mitigation (Davies, 2016, p. 56; 

Davies, 2017, p. 175). The commitment of Wales to being a frontrunner in securing the needs 

of future generations, however, is inspirational, and will hopefully inspire other governments 

(Messham & Sheard, 2020, p. 2). 

Case 6: South Africa Ending its Nuclear Weapons Program 

On March 24, 1993, South African President F. W. de Klerk made an announcement 

that surprised the world: South Africa had decided to terminate its nuclear weapons program, 

and to dismantle the six-and-a-half nuclear weapons it had so far produced (Babbage, 2004, p. 

2). Few knew that South Africa even possessed nuclear weapons, but with this surprise move 

the country became the first and only nation so far to give up the nuclear arsenal they had 

produced themselves (Liberman, 2001, p. 45). As the South Africans most probably never 

tested their nuclear weapons, it seems unlikely that they would have used them, but the 

catastrophic risks associated with a nuclear program still qualify this major policy change as 

significant progress on mitigating an extreme risk (Liberman, 2001, p. 56). How did this 

major shift come about? 

Over the past decades, numerous scientists have studied the South African case to 

discover patterns that can inform nonproliferation efforts, even though generalizing from the 

South Africa example might be hard (Babbage, 2004, p. 15). A range of arguments as to why 

the country gave up its nuclear weapons have been proposed over time by scientists as well as 

those directly involved with the decision making, but disagreement exists about which of 

these reasons should be identified as primary motivators (Friedman, 2017, paras. 15-16; 
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Liberman, 2001, p. 48; Möser, 2019, pp. 559-560). What is clear though, is that it was mostly 

a political process. 

In the late 1980’s, South Africa faced a number of problems, to which giving up its 

nuclear arsenal provided a good solution. International isolation and economic sanctions over 

the country’s apartheid regime began taking its toll, and the United States was pressuring the 

county’s leaders to give up their nuclear weapons (Burgess, 2006, pp. 523 & 525). There is 

discussion about whether racist ideas played a role here: some authors claim that both the 

United States government as well as (white) President de Klerk’s government did not want 

nuclear weapons to come into the hands of the first democratically elected government, which 

was expected to be composed of mostly black South Africans (Albright & Stricker, 2016, pp. 

189-190; Babbage, 2004, p. 12; Friedman, 2017, para. 23; Van Wyk, 2010, p. 69). A third, 

more widely accepted argument, is that the need for South Africa to have a nuclear deterrent 

faded. For years, the Soviet Union and Cuba backed resistance movements in countries in 

South Africa’s neighborhood, like Namibia, Mozambique, and, most notably, Angola (Möser, 

2019, p. 561). South Africa maintained their nuclear weapons as a way of threatening these 

countries if a conflict seemed imminent, but with the fall of the Soviet Union and Cuban 

troops leaving Angola, the need for such a deterrent faded (Liberman, 2001, pp. 74-75; Van 

Wyk, 2010, pp. 65-66).  

Linking these developments in South Africa to the theories around policy change 

proves difficult. The main developments were in the politics stream, and only a small number 

of politicians were involved in the decision making, so many theories about coalition building 

cannot really be applied (Möser, 2019, p. 562). Two specific developments, however, are in 

line with theoretical arguments. Firstly, a change of personnel in government, specifically the 

election of de Klerk as president, allowed for significant developments in the politics stream 

(Kingdon, 2014, pp. 153-154; Möser, 2019, p. 566). And secondly, it seems like the 
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recommendations by an expert committee that de Klerk tasked with assessing South Africa’s 

nuclear strategy had a strong influence on the eventual decisions made (Babbage, 2004, p. 6). 

As such, the politics, policy, and problem streams came together when the select group of 

politicians considered the proposed solution of dismantling nuclear weapons a feasible 

solution to the problems highlighted above. As with the other cases, this policy mitigated the 

chance on a catastrophe, and thus made the world a safer place. 

Results: Identifying Common Characteristics through a Cross-Case Analysis 

The detailed descriptions of how policy changed in the individual cases above was 

already valuable, but an analysis across the cases could perhaps also identify common 

characteristics that serve as aggregate lessons (Yin, 2018, pp. 248-249). A number of caveats 

are in order here, however, given the significant differences between the examples of policy 

progress: some of the cases were national policies while others were international agreements, 

some were the result of technical procedures between experts while others were the result of 

pressure from mass media and public opinion, and arguably, some policies did a lot more to 

mitigate extreme risks than others. Yet, given the approach of theoretical replication, where 

the goal is to identify the reasons for anticipated contrasting results between the cases, an 

attempt should most certainly be made to identify recurring characteristics across some of the 

cases, without forgetting the holistic features of the individual cases (Yin, 2014, pp. 91-92 & 

245-246). Table 1 highlights the most interesting recurring characteristics that were identified. 

They are explained in more detail below. 
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Table 1 

Characteristics of Policy Progress Shared Across the Cases 

 Can 

Kingdon’s 

MSA be 

easily applied 

to the policy 

process? 

Did indicators 

play an 

important role 

in agenda 

setting? 

Did one or 

more focusing 

events play an 

important role 

in agenda 

setting? 

Was there a 

significant 

role for 

scientists in 

the policy 

process? 

Were one or 

more policy 

entrepreneurs 

crucial for the 

policy 

progress? 

Case 1 X  X X  

Case 2 X X X X  

Case 3   X X X 

Case 4  X   X 

Case 5 X X   X 

Case 6 X X   X 

Note. Case 1 refers to NASA’s NEO Observations Program, case 2 is the Montreal Protocol, 

case 3 is the Asilomar Conference on Recombinant DNA, case 4 the Nunn-Lugar Act, case 5 

refers to the Welsh Well-being of Future Generations Act, and case 6 to the dismantling of 

South Africa’s nuclear weapons. 

One clear lesson that can be drawn from across the cases, is that various examples of 

policy progress on extreme risks can be explained clearly using Kingdon’s multiple streams 

approach. Few of the policies were formed and implemented through a linear procedure; 

instead, cases like the NEO Observations Program illustrate that there are indeed three 

streams in development simultaneously (Cairney, 2020, pp. 340-341). This also went for the 

Montreal Protocol, where public opinion was already forcing politicians to work on solutions 

while scientists were still working on better understanding the problem and coming up with 

solutions to prevent further depletion of the ozone layer. Before the streams can come 

together, however, an issue first has to be put on the agenda.  

Two clear patterns can be distinguished on the topic of agenda setting: the cases that 

were studied caught the attention of a receptive public either through specific indicators, or 

through focusing events. Indicators are studies, reports, or other measurements conducted for 
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and/or by governmental organizations that can point out the severity of a problem as well as 

potential solutions (Kingdon, 2014, p. 91). In the case of Wales’ WFG Act, for example, it 

was a set of reports that prompted government officials to improve the country’s sustainability 

efforts. In other cases that were studied, more dramatic events put a problem on the agenda: 

public pressure in response to either obviously harmful (the hole in the ozone layer, or a 

comet crashing into Jupiter) or more abstractly harmful (the dangers of recombinant DNA) 

events forced politicians to work on a certain problem (Birkland, 1998, p. 55; Tortajada et al., 

2021, p. 8). Other policies, however, did not depend on mass attention to be put into place: 

potential horrors as a result of recombinant DNA were prevented due to a group of concerned 

scientists, and South Africa gave up its weapons program when a large majority of the 

country’s population did not even know about its existence. The variety of examples show 

that streams and policy windows open for different reasons.  

One surprising set of contributors to policy progress on extreme risk were scientists. 

Few of the political science resources give scientists and their discoveries the prominent role 

that they claim in extreme risk policymaking processes. Decades of scientific discoveries 

were crucial in establishing the NEO Observations Program, for example, and in the case of 

the Asilomar Conference it was even scientists themselves taking full control in the decision-

making process. One explanation for the highly involved role of scientists might be that it is 

precisely the nature of the extreme risks that demand a strong policy response once a 

discovery has been made: in fact, one would expect all relevant parties in policymaking 

processes to act in response to the discoveries of (ongoing) risks that are this big in scale and 

severity.  

Finally, most of the cases also highlighted the important role of policy entrepreneurs 

in policymaking processes. The fact that the Nunn-Lugar Act was passed seems to be almost 

exclusively thanks to the senators who gave the legislation its name: these policy 
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entrepreneurs knew how to work within the existing structures and through a mostly political 

process were able to introduce important policy to prevent extreme risks (Kingdon, 2014, p. 

225). Moreover, the policy entrepreneurs in the Asilomar Conference and Nunn-Lugar cases 

also demonstrated to possess the characteristics of successful policy entrepreneurs that Frisch 

Aviram et al. (2020, p. 630) identified: they were able to frame problems, helped find 

solutions, and could build teams of diverse stakeholders to help open the policy window. 

Discussion 

To answer the question of what characteristics are present in major policy changes on 

extreme risks, this study has first treated definitions and philosophical underpinnings of 

extreme, global catastrophic, and existential risks. To gain a better understanding of some of 

the major arguments in the risk field, various interpretations of global catastrophic and 

existential risks were examined, after which the main arguments to focus on mitigating these 

risks were treated. Without necessarily drawing any strong conclusions about what 

philosophical angles on mitigating risks are most valid, longtermism as well as its alternatives 

were shortly examined. The arguments presented merely summarized ongoing discussions 

within the field of global catastrophic and existential risk studies, but do present a challenge 

to the field of regular risk studies, stimulating a shift towards risks that might be of low 

probability, but would be disastrous in their severity (Currie & Ó hÉigeartaigh, 2018, p. 5). 

To operationalize this discussion, the second section of the present study focused on 

identifying characteristics of policy processes that were successful in mitigating extreme 

risks. 

Both the six cases that were studied as well as an analysis comparing the findings of 

these cases highlighted various characteristics of policy progress. As efforts to study past 

governance efforts around extreme risks have been extremely sparse, the best available 

benchmark to test these findings against are the main theories on policymaking (Nathan & 
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Hyams, 2022, pp. 4-6). Various frameworks, such as the advocacy coalition framework and 

the punctuated equilibrium theory turned out to not be very applicable, but John Kingdon’s 

multiple streams approach proved to be a relatively good framework to explain policy 

progress on extreme risks. Kingdon’s theory highlights that policymaking is not a linear 

process, but instead identifies three streams that have to ‘come together’ to open a policy 

window: the problem stream, policy stream, and political stream (Cairney, 2020, pp. 340-

341). Various cases, including NASA’s NEO Observations Program that tracked asteroids 

coming towards Earth and the Montreal Protocol on ozone layer depletion, followed a pattern 

similar to what Kingdon identified: developments happened simultaneously in the streams of 

recognizing a problem, identifying solutions, and gathering political support for legislation 

(Cairney, 2013, paras. 1-5). However, the case of the Asilomar Conference, where research on 

recombinant DNA was regulated, as well as the passage of the Nunn-Lugar Act, which 

provided aid to former Soviet Republics to dismantle their nuclear weaponry, happened 

mostly within one of the streams: the Asilomar Conference was a self-regulating process of 

scientists involved with the topic, while the Nunn-Lugar Act was a mostly political process. 

This pattern, where some cases confirmed existing theories, while others did not follow them, 

has been recurring across the characteristics.  

When discussing the implications of the findings of the study below, more 

comparisons with existing theoretical frameworks will be made. First, however, it should be 

noted that the risks in the cases that were studied did not all clearly qualify as global 

catastrophic risks, let alone existential risks. As such, generalizations from these 

characteristics of extreme risks policies might not hold for the catastrophic and existential 

risks. Yet, there is value in a better understanding how these extreme risk policies came into 

being, as well as in the insights that come from aggregating these cases (Yin, 2014, p. pp. 
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248-249). Identifying how these findings can inform advocacy efforts on global catastrophic 

and existential risks ties together the red thread of this study. 

Informing Advocacy Efforts: Implications of the Analysis 

Various implications for advocacy work on mitigating risks can be drawn from this 

study. The first one might be relatively obvious, and was also outlined in Kingdon’s work: a 

concrete solution to the problem must be available for a policy window to open (Cairney, 

2013, para. 3). In the NEO Observations Program case, for example, there was a point where 

the problem of asteroid impact was clearly on the agenda and politicians were ready to pass 

legislation on the topic, but due to delayed reports from scientists, the policy stream did not 

join the problem and politics stream, and the window did not open (Packer, 2013, p. 3). One 

could argue, however, that the perception that concrete policy solutions are available must be 

there, as in the Nunn-Lugar case the legislation that was passed mainly consisted of a budget 

being reserved for policies that could solve the problem (Allison, 2012, p. 14). 

Secondly, the role of agenda setting in progress on extreme risk mitigation was very 

important, perhaps even more than highlighted in the work of Kingdon. In line with 

Birkland’s work (1998, pp. 71-73), the cases showed the role of focusing events in putting an 

item on the agenda, but the indicators that Kingdon (2014, pp. 90-91) identified 

(governmental or academic reports, for example) proved to be equally important for agenda 

setting in some other cases. Concretely, this could mean that advocates should perhaps work 

towards getting studies on risks published and read by relevant individuals, as waiting for a 

focusing event with obvious harms could be detrimental (Tortajada et al., 2021, p. 8).  

One final implication relates to the value of policy entrepreneurs, which is highlighted 

by both existing literature as well as the cases of this study. Individuals who can ride the 

waves of the policy streams, as Kingdon (2014, p. 225) puts it, are crucial for pushing a 
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certain policy: in Wales, these people were able to pass legislation on the wellbeing of future 

generations, and in South Africa they halted the country’s nuclear weapons program (Cairney, 

2020, p. 331). Concretely, this could imply that those eager to make a difference on mitigating 

risks should acquire the skills and positions of successful policy entrepreneurs, or team up 

with and advise people who are already in such positions. As the case of the Asilomar 

Conference showed, however, scientists with the right skillset can also be in a position to push 

important policies, and thus it also remains important to continue making scientific progress 

on global catastrophic and existential risks, and to help scientists who make important 

discoveries about these risks get into positions to push promising policies. 

Limitations of This Study and Suggestions for Future Research 

The scope of this study is extremely broad, and a wide variety of topics were 

addressed to meet the requirements and answer the research question at hand. As such, there 

remains a lot of room for further investigation. Firstly, with only limited room to discuss the 

arguments around defining and prioritizing global catastrophic and existential risks in this 

study, it is evident that future research should further explore what risks deserve most 

attention in a world of limited (scientific) resources. Specifically, contributing to 

conversations about the philosophy of longtermism and its alternatives is important, as the 

societal implications of some of these theories could be highly significant (Balfour, 2021, 

para. 3).  

More practically, this study has looked at six cases of policy progress on extreme 

risks, with all six cases differing considerably across variables like what parties were 

involved, what the scope of the policies was, and even the type and scale of risk that was 

considered. Unfortunately, because of this broad scope, only limited engagement with the 

individual cases was feasible, and the analyses depended mostly on reviewing existing 

literature. As such, future research should build on this overview of what practical and 



38 

 

theoretical considerations are relevant for policy progress on extreme risks, and it can do so 

through various avenues. 

One of these approaches would be to double down on policy progress cases in extreme 

risks, by taking a more diverse approach to research collection: for example, interviewing 

parties that were directly involved with policy processes, or studying key documents would be 

very helpful in clarifying what causes policy change. Alternatively, zooming out more would 

also be valuable: if more studies on extreme risk policy progress become available, qualitative 

comparative analyses or even systematic reviews will hopefully become possible, in order to 

identify more generalizable characteristics. Regardless of the method chosen, future studies 

could also alternate the types of policies that are researched: separate treatments of categories 

like corporate risk governance, the establishment of international agreements on risks, and the 

founding of bureaucracies are all promising avenues for further research. Finally, a focus on 

negative case studies, so failures to make policy progress on risks, or a more narrow focus on 

cases of policy relating to global catastrophic and existential risk mitigation, would bring 

important new insights to the field.  

Conclusion 

An increasing number of people are working to mitigate extreme risks, and global 

catastrophic and existential risks specifically, but not everyone will be in a position to prevent 

them by saying a single word, like officer Arkhipov was. Instead, most people are working on 

extreme risk mitigation as scientists or advocates, but the policy processes related to the risks 

they work on are poorly understood. To fill this gap in academic knowledge, this paper 

conducted a cross-case analysis of six cases to identify the characteristics of major policy 

changes in extreme risk settings. After shortly discussing the definitions of, and various 

philosophical reasons to focus on, global catastrophic and existential risks, six cases of 

significant policy progress on extreme risk mitigation were studied.  
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Analyzing these individual cases shows that there are some common characteristics: 

indicators and focusing events play an important role in getting extreme risk policy on the 

agenda, scientists can have an outsized impact in risk-related policymaking processes, and 

policy entrepreneurs can be crucial to ride the waves of the policy streams, in order to open 

the policy window. These findings have concrete implications for how more progress can be 

made on extreme risk policy, but also identify important avenues for further research. As 

such, this paper contributes to the growth of academic knowledge in the risk field. Hopefully, 

this leads to the concrete mitigation of catastrophe.  
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Appendix A 

Qualitative risk categories 

  

Note. Nick Bostrom’s well-known chart that identifies different risk categories. Reprinted 

from “Existential risk prevention as global priority” by N. Bostrom, 2013, Global Policy, 

4(1), p. 17 (https://doi.org/10.1111/1758-5899.12002). Copyright 2018 by Elsevier.  

Appendix B 

Over a period of about two months, fifteen researchers were approached to ask for 

input on the longlist of candidate cases (see Appendix D). In the same outreach effort, these 

people were also asked if they knew people involved with any of the cases, or if they knew of 

good resources on how these extreme risk policy changes came about. Four researchers were 

asked for input in person, either at Effective Altruism Global (EAG) London in April 2022, or 

at EAGxOxford in March 2022. The remaining eleven researchers were sent an email with the 

https://doi.org/10.1111/1758-5899.12002
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same request, out of which eight responded, six of whom had concrete suggestions. All people 

that were contacted were linked to the Effective Altruism community, and all of them had at 

least three years of experience working on global catastrophic or existential risks.  

Appendix C 

On May 16th, 2022, the author of this study posted a request for input for the list of 

examples of successful policy changes in extreme risks to the Effective Altruism Forum. In 

the days after the post, fourteen comments were placed, two of which by the present author. 

The full post is added below, and the full post and the comments can be accessed here: 

https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-of-great-

progress-on-risk-related-policies. 

What are examples where extreme risk policies have been successfully implemented? 

Hi! My name is Joris, I'm a university group organizer at PISE (the group at Erasmus 

University Rotterdam, the Netherlands), and I’m currently writing my thesis for my 

bachelor’s degree in PPE (Philosophy, Politics & Economics). I'm helping Rumtin from GCR 

Policy study practical policy change on x-risks and GCRs, and concretely I'm exploring the 

conditions and characteristics of successful policy change for extreme risks.  

Policy change on low-likelihood-high-impact risks is challenging to achieve, so finding and 

studying cases where it has been achieved can help inform the work of the x-risk studies field. 

The purpose of this research is to find patterns across case studies that can tell us how extreme 

risk policy occurs. By looking at the key characteristics of past policy efforts, we hope to 

provide insights on how policy for extreme risks occurs, and to provide guidance to 

researchers if they wish to do policy engagement. 

I have found a number of case studies from which to draw lessons, but I want to broaden my 

search. I'm reaching out here to ask the following: what would be useful cases of extreme risk 

https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-of-great-progress-on-risk-related-policies
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-of-great-progress-on-risk-related-policies
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policy to study? These case studies should be for policies that were implemented to 

understand, govern, or reduce extreme risks (not simply existential or globally catastrophic 

risks). For example, case studies could include: NASA’s asteroid tracking program; US 

Defense Department’s UFO detection program; closing the hole in the ozone layer; and the 

joint US-Soviet smallpox and polio vaccination program[1].  

We want to look at some other examples (risk- and country-agnostic) to identify common 

factors that led to policy change, such as individual policy leadership, precipitating events, or 

other shifts in societal or cultural landscape. Our hypothesis is that precipitating events, 

particularly small-scale versions of the risk, are the critical factor in shaping policy in that 

area. For example, a quick review of the literature on NASA's asteroid tracking program 

identifies a number of drivers for its establishment, including: Comet Shoemaker–Levy 9 

hitting Jupiter in 1994, scientific consensus forming around an asteroid causing the dinosaur 

extinction (including with the discovery of the Chicxulub crater)[2], the releases of 

blockbusters Deep Impact and Armageddon[3], and the efforts of individual linked to 

Congress[4]  

If you know of any significant extreme risk-related policy successes, we would love to hear. 

Bonus points if you know of literature (or people) that can help us understand why and how 

this policy came about! 

If you're not comfortable commenting, feel free to email me at joris [dot] pijpers [at] gmail 

[dot] com! 

1. https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0005320 

2. See The Precipice, p. 69-70 

3. Carl Schulman talks about this in this 80.000 Hours podcast episode: 

https://80000hours.org/podcast/episodes/carl-shulman-common-sense-case-existential-risks/ 
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4. See https://www.boulder.swri.edu/clark/ncarhist.html 

Appendix D 

During the entire research period, the author, together with Rumtin Sepasspour, worked to 

collect an overview of (successful) extreme policies that have been implemented and, more 

generally, extreme risk areas in which there might be relevant policy progress. The overview 

is added below, and the most up-to-date version can be accessed here: 

https://docs.google.com/document/d/1nK7OMqD36ah5EhdwuyYiN1zOKhGqdQ_w3fLuGZ

DsF5I/edit?usp=sharing.  

Extreme Risks: Concrete Policies and Relevant Risk Areas 

An overview of specific past extreme risk policies and of extreme risk areas on which relevant 

policies might have been made.  

Concrete Policies 

Lessons learned from these cases can inform the policymaking and -outreach efforts of those 

concerned with global catastrophic and/or existential risks. Some of the items on this list 

include a short description, who suggested them, and/or links to relevant sources. 

National Policies. 

• Asteroid tracking: establishment of NASA’s Center for Near-Earth Object Studies 

o Goal: track “at least 90 percent of all NEOs with a diameter of 1 kilometer or 

greater, those with the potential to threaten civilization” 

o See this US House of Representatives hearing, as well as this piece 

o Perhaps also relevant: the US’ National Near-Earth Object Preparedness 

Strategy Action Plan? 

• Well-being of Future Generations (Wales) Act 

o See their website 

• The US’ Nunn-Lugar Act 

o See this short description on the website of Open Philanthropy, and this case 

study 

o Suggested by Luke Muelhouser in response to a question on the EA Forum 

• South African decision to end their nuclear weapons program and destroy their nuclear 

arsenal 

• Ukraine’s decision to destroy their nuclear arsenal after the dissolution of the Soviet 

Union (also see the Nunn-Lugar Act above) 

https://docs.google.com/document/d/1nK7OMqD36ah5EhdwuyYiN1zOKhGqdQ_w3fLuGZDsF5I/edit?usp=sharing
https://docs.google.com/document/d/1nK7OMqD36ah5EhdwuyYiN1zOKhGqdQ_w3fLuGZDsF5I/edit?usp=sharing
https://docs.google.com/document/d/1nK7OMqD36ah5EhdwuyYiN1zOKhGqdQ_w3fLuGZDsF5I/edit#heading=h.a0xpgp2y2ix5
https://docs.google.com/document/d/1nK7OMqD36ah5EhdwuyYiN1zOKhGqdQ_w3fLuGZDsF5I/edit#heading=h.fy5vi52t8tcn
https://www.govinfo.gov/content/pkg/CHRG-113hhrg80552/pdf/CHRG-113hhrg80552.pdf
https://www.boulder.swri.edu/clark/ncarhist.html
https://www.nasa.gov/sites/default/files/atoms/files/ostp-neo-strategy-action-plan-jun18.pdf
https://www.nasa.gov/sites/default/files/atoms/files/ostp-neo-strategy-action-plan-jun18.pdf
https://www.futuregenerations.wales/about-us/future-generations-act/
https://www.openphilanthropy.org/blog/ai-governance-grantmaking
https://inss.ndu.edu/Portals/97/Documents/Publications/Case%20Studies/cswmd-cs3.pdf
https://inss.ndu.edu/Portals/97/Documents/Publications/Case%20Studies/cswmd-cs3.pdf
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=ajRNRdBhFEcgjEELN
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• US Clean Air Act 

o Alternatively, look at environmental laws from other countries 

• US’ NIH moratorium on funding gain-of-function research 

o Suggested by Michael Byun in response to a question on the EA Forum 

• The US decision to end their biological weapons program 

o Suggested by Jacob Arbeid in response to a question on the EA Forum 

o See this speech by US President Richard Nixon 

• Svalbard Global Seed Vault 

o Suggested by Thomas Hulst 

International policies or agreements. 

• Montreal Protocol 

o Relevant resources seem to be this book chapter and this article 

• Kyoto Protocol 

• UN’s Our Common Agenda 

• 1979 Convention on Long-Range Transboundary Air-Pollution (LRTAP) 

o See this article 

• European Union’s AI Act 

o See relevant responses to the act here and here 

• European Union’s efforts regarding CBRN (chemical, biological, nuclear or 

radiological) terrorist attacks 

o See this paper 

• The Biological and Toxin Weapons Convention (BTWC) 

• The Nuclear Nonproliferation Treaty (NPT) 

o Suggested by Jacob Arbeid in response to a question on the EA Forum 

o See this article 

• Strategic Arms Limitation Talks (SALT I & II) 

• Other nuclear treaties: Partial Nuclear Test Ban Treaty, SORT, and New START 

o Suggested by Fin Moorhouse 

Other (including establishment of organizations/institutions). 

• Establishment of the WHO 

• Asilomar Conference on Recombinant DNA 

o Suggested by Michael Byun under a question on the EA Forum 

https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=oErjzXzYohnweDJM2
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=5tprg67CGAvnzLcqg
https://en.wikipedia.org/wiki/Statement_on_Chemical_and_Biological_Defense_Policies_and_Programs
https://books.google.nl/books?hl=en&lr=&id=QgbLBQAAQBAJ&oi=fnd&pg=PA243&dq=Downie,+David.+2012.+%22The+Vienna+Convention,+Montreal+Protocol+and+global+policy+to+protect+stratospheric+ozone.%22&ots=kGT0JYx_s6&sig=1qBXDzFwvy0JcAJaQNyos8Bk1ZE&redir_esc=y#v=onepage&q&f=false
https://digitalrepository.unm.edu/cgi/viewcontent.cgi?article=2675&context=nrj
https://www.wri.org/insights/most-successful-air-pollution-treaty-youve-never-heard
https://artificialintelligenceact.eu/analyses/
https://forum.effectivealtruism.org/posts/bd7yr3eozzzhMuKCi/what-is-the-eu-ai-act-and-why-should-you-care-about-it#Responses_from_the_EA_community
https://www.cairn.info/revue-politique-europeenne-2019-3-page-148.htm?ref=doi
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=5tprg67CGAvnzLcqg
https://nuclearnetwork.csis.org/has-the-nuclear-nonproliferation-treaty-limited-the-spread-of-nuclear-weapons-evaluating-the-arguments/
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=8awL8NrsJrvxuzq6B
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o See this report by Katja Grace 

• Year 2000 problem (Y2K) 

o Suggested by Michael Byun under a question on the EA Forum 

Relevant risks around which policy progress might have been made 

In any of these risk categories, important policies might have been introduced to reduce the 

chances on and severity of potential events. Better understanding policies made in response to 

these risks can inform the policymaking and -outreach efforts of those concerned with global 

catastrophic and/or existential risks. A limited list of extreme risks, in no particular order: 

• Asteroid tracking 

• Extraterrestrial threats 

• Unaligned Artificial Intelligence 

• Climate change (catastrophic) 

• Weapons of mass destruction 

o Biological weapons (and engineered pandemics, or risks of synthetic biology 

overall) 

o Chemical weapons 

o Nuclear (& autonomous) weapons 

o Cyberattacks, as suggested by Michael Byun under a question on the EA 

Forum 

• Natural pandemics 

o Specifically, COVID-19, Ebola, SARS, MERS, swine flu, and HIV/AIDS 

were suggested by Michael Byun under a question on the EA Forum 

• Solar storms 

• Technology policy (cyber & 5G) 

• CRIPR & gain-of-function research 

• Risks from electromagnetic pulses (EMP) 

• Food security 

o Specifically, GMOs and food additives as risks were suggested by Michael 

Byun under a question on the EA Forum 

• Supervolcanoes 

• Intersecting risks (source) 

• Ecological collapse (crossing planetary boundaries) 

• Nearby formation of a black hole (source) 

• Nanotechnology (source) 

• Quantum computing (source, not too convincing as a relevant GCR) 

https://intelligence.org/2015/06/30/new-report-the-asilomar-conference-a-case-study-in-risk-mitigation/
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=ZJigwqm4478wfiutp
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=2zu6NCdFEopfeJ9XJ
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=9QSb2XZa9ztPdRb7n
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=ZJigwqm4478wfiutp
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=ZJigwqm4478wfiutp
https://globalchallenges.org/wp-content/uploads/2021/09/Global-Catastrophic-Risks-2021-FINAL.pdf
https://globalchallenges.org/wp-content/uploads/2021/09/Global-Catastrophic-Risks-2021-FINAL.pdf
https://globalchallenges.org/wp-content/uploads/2021/09/Global-Catastrophic-Risks-2021-FINAL.pdf
https://globalchallenges.org/wp-content/uploads/2021/09/Global-Catastrophic-Risks-2021-FINAL.pdf
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• Solar geoengineering (source) 

• Global power conflict 

• Unknown risks 

• Planetary protection or ‘back contamination’ from space exploration 

o Suggested by Harrison Durland in response to a question on the EA Forum 

• Building of bunkers 

• Kessler syndrome 

o Suggestion Thomas Hulst 

• Accidents at nuclear power plants 

o Suggested by Michael Byun under a question on the EA Forum 

• Novel drugs or pharmaceuticals  

o Suggested by Michael Byun under a question on the EA Forum 

• Gene-edited humans 

o Suggested by Michael Byun under a question on the EA Forum 

 

https://globalchallenges.org/wp-content/uploads/GCF-Annual-report-2018-1.pdf
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=eheYFTgoFRgcdFSBy
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=ZJigwqm4478wfiutp
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=ZJigwqm4478wfiutp
https://forum.effectivealtruism.org/posts/5qmtSto8gmRNtQaJG/what-are-examples-where-extreme-risk-policies-have-been?commentId=BceKqgZsFmGbkQhn7

