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15th Survey of Emerging Risks

This survey attempts to track the thoughts of risk managers about emerging risks across time. It is the 15th
survey of emerging risks sponsored by the Canadian Institute of Actuaries (CIA), Casualty Actuarial Society
(CAS) and Society of Actuaries (SOA). The researcher thanks the Financial Reporting, Reinsurance and Joint
Risk Management Sections for their financial support.

To understand the results of this year’s survey, some context is important. The survey was open during
November 2021, a period that overlapped with the COP26 climate conference in Glasgow, Scotland. While
the world’s primary risk was COVID-19, which continues to surprise us today with new symptoms and
variants, the year also set records for wildfires and extreme weather events.

The last few years seem to be showing the importance of interactions between risk events. Narrative-based
scenarios which try to tie everything together are used by climate scientists to great effect. For example, a
scenario with large releases of greenhouse gases will also lead to lower economic growth, greater risk of
zoonotic diseases (spillover) and antimicrobial resistance. Combined with demographic trends, pressure
remains on interest rates to remain low, with periodic spikes when government printing presses are used
to create debt, leading to inflationary pressures. These interactions in today’s environment create
situations we have not seen before. Using historical data, especially when linearity is assumed, will not
work. Analysts need to work from first principles and become creative about the future, using foresight
that comes from centuries of research around higher-order interactions and tipping points.

Trends about emerging risks are as important as absolute responses, helping risk managers contemplate
individual risks, combinations of risks and unintended consequences of actions and inactions. The survey
responses, especially the comments, give risk managers a way to anonymously network with peers and
share innovative ways they think about risk. Each completed survey helps those who participate think more
deeply about the topic, and it is anticipated that the reader will benefit in this way as well.

The Executive Summary contains a high-level overview of the survey, and the Results section provides
commentary about the survey in its entirety. Appendix | includes the current definitions for all 23 individual
risks. Complete survey results can be found in Appendix Il, allowing the reader to scan specific sections or
questions, and includes every comment received for the open-ended questions. Everyone has a different
level of expertise and experience, and personally reviewing the comments will allow the reader to reach
their own conclusions and pick out ideas that are useful to them. Appendix Ill provides a link for those
interested in reviewing reports, podcasts, articles and other material from previous surveys in the series. A
separate source of information has been provided in a Tableau program? that allows the reader to look at
some of the results in interesting ways and as they wish. A companion document, referred to as the Guide
for Use report, walks the reader through ways to make the document useful to practitioners. Sections
discuss each risk and historical data associated with it, as well as how the reader might approach
interpreting the report if they choose not to do it through reading Appendix II.

1 The Tableau data can be accessed here
https://tableau.soa.org/#/site/soa-

1. Heat Map: Time Series public/views/EmergingRisks 16571181391190/1 HeatMapTimeSeries?:iid=3
https://tableau.soa.org/#/site/soa-

2. Heat Map: One Year at a Time public/views/EmergingRisks 16571181391190/2 HeatMapOneYearataTime?:iid=3
https://tableau.soa.org/#/site/soa-

3. Histogram: Time Series public/views/EmergingRisks 16571181391190/3 HistogramTimeSeries?:iid=3
https://tableau.soa.org/#/site/soa-

4. Histogram: One Year at a Time public/views/EmergingRisks 16571181391190/4 HistogramOneYearataTime?:iid=3

5. Average https://tableau.soa.org/#/site/soa-public/views/EmergingRisks 16571181391190/5 Averages?:id=3
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Section 1: Executive Summary

The year 2021 seemed at times like an extension of 2020, with pandemic and environmentally driven
events dominating the news and financial stimulus potentially setting the table for economic risks to
return. Since the survey closed in November, surges in COVID-19 internationally have been regional but
overall remained steady. More data has come into view showing the indirect costs of the pandemic on
mortality as lockdowns have their own cost, and additional information is being collected as long COVID is
reported. Flooding in Europe, drought in North America, global inflation and the invasion of Ukraine by
Russia are already making the 2020s a momentous decade.

This evolution of risks is captured in the 15th Survey of Emerging Risks, completed in November 2021.
These events provide data but, more importantly, serve as an environmental scan of risks where scenarios
should be developed to determine what risks matter to a specific block of business. Anticipating how these
events interact with other risks is one way a risk manager adds value. Climate change and growing
government debt creates conditions where a geopolitical or economic risk may differ in how it plays out
than previously. Here is an example. A warming climate is causing glaciers to shrink. These glaciers have
historically provided fresh water to people, crops and animals in many countries. Scarce water leads to
geopolitical stress and conflict. Forced migration causes societal and economic tensions in countries where
the displaced population goes. The movement carries regional endemic diseases to new areas. Tipping
points are everywhere, and those who assume linearity are likely to have oversimplified their decision
making.

The Great Resignation has been an issue that impacted many firms, and risk management teams were no
exception. Concerns about retaining risk team members, as well as recruiting new members to the team,
have been challenges.

The responses across all questions show reduced perceived risk from pandemics from the previous survey.
Several open-ended questions solicited respondent’s experience with planning for a pandemic, both prior
to the current event and looking forward. While the previous survey focused on how risk teams had
successfully led work-from-home initiatives, responses in the current iteration transition to discuss how the
risk team is involved in strategic planning.

1.1 Survey Framework

The survey is completed annually (except in 2008, which included two iterations, spring and fall), generally
during November. In addition to the top emerging and top five emerging risks, the survey also looks at the
top current risk and risk combinations. Combinations of risks often follow the patterns shown when looking
at emerging risks one at a time but sometimes also reflect surprises. Some risks are more common when
viewed with others than by themselves. This paper will review these quantitative responses, looking for
material changes and trends, in addition to considering qualitative risk assessments and current topics.
First, we will review the questions that headline the survey.

Respondents select from 23 risks in five categories as follows. When a chart shows 24 risks, the last one is
Other, and the survey asks specifically which risks are missing so they can be considered in the future.
Some risks that will be considered for increased exposure are economic inequality, racial inequality and
food insecurity.

Economic Risks Environmental Risks
1. Energy price shock 6. Climate change
2. Currency shock 7. Loss of freshwater services
3. Emergent nation destabilization 8. Natural catastrophe: tropical storms
4. Asset price collapse 9. Natural catastrophe: earthquakes
5. Financial volatility 10. Natural catastrophe: severe weather
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Geopolitical Risks Societal Risks
11. Terrorism 18. Pandemics/infectious diseases
12. Weapons of mass destruction 19. Chronic diseases/medical delivery
13. Wars (including civil wars) 20. Demographic shift
14. Failed and failing states 21. Liability regimes/regulatory framework

15. Transnational crime and corruption
16. Globalization shift

17. Regional instability Technological Risks

22. Cyber/networks
23. Disruptive technology

1.2 Top Five Emerging Risks

The results continue to show interesting trends, although some of those trends were broken in this 15th
survey. Figure 1 shows the pattern of responses when respondents were asked to choose their top five
emerging risks from among 23 individual risks (and Other). The risks roll up into five categories (Economic,
Environmental, Geopolitical, Societal and Technological). The Geopolitical category of risks fell 3% from the
prior survey (23% of the total chosen when up to five emerging risks were selected) but maintained the top
category response, as Environmental moved into second place (20%), just ahead of Economic (19%). While
only 5% below the leader, Societal (18%) and Technological (18%) had the lowest response rate. The
Economic and Environmental categories each rose by 3%. The uppermost choice (although not ranked
among the top five risks overall) from the Geopolitical category was Wars (including civil wars) (24% of
respondents chose it in their top five, down 1% from the prior survey).

Figure 1
Emerging Risks by Category (Up to Five Risks Chosen per Survey)
% of Responses in Given Year

50%

44%
40%
30%

23% 18%
20% 18%
Q,
20080% 18% : 18%
13%)
) ““ ‘ ‘ “ ‘“ “ I
2%
0%
0% ‘Il I| “II I | ] I-IIIIII °
Economic Environmental Geopolitical Societal Technological Other

m 2021 2020 m2019 2018 2017 m2016 w2015 m2014

2013 m2012 ®2011 m2010 m2009 2008 F m 20085

Risks with new highs across the survey history were Climate change (58%) and Loss of freshwater services
(15%). New lows were recorded by Emergent nation destabilization (12%) and Terrorism (17%). From the
prior iteration of the survey, five of the seven Geopolitical risks were lower, and none higher.
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Climate change remains the top response to this question, focused on the top five emerging risks for
respondents, followed by Cyber/networks and Disruptive technology.

The evolution of the top five risks chosen provides evidence that trends can be relied on in this survey, and
the general continuity between survey iterations adds credibility (the top five are the same as the previous
survey). As shown in Table 1, several risks have remained consistently at the top over the past four years.

Table 1

Top Five Emerging Risks, 2018-2021

Disruptive
technology
Demographic shift

Financial volatility

Disruptive
technology
Demographic shift

Financial volatility

Pandemics/
infectious diseases
Disruptive
technology
Financial volatility

Pandemics/
infectious diseases
Disruptive
technology
Financial volatility

Four risks increased materially from the previous survey, when respondents were asked to choose their top
five emerging risks. Energy price shock had the largest increase, from 4% to 18%, Climate change was up
8%, Loss of freshwater services up 7% and Cyber/networks was up 5%. Three risks were down 5% or more,
including Failed and failing states (5%), Pandemics/infectious diseases (7%) and Disruptive technology (8%).

Figure 2 shows the results for the top five emerging risks from the most recent two surveys, listed in order
of the rankings from 2020, highlighting the volatility between years for a few risks. The increase in many of
the bottom seven risks relative to the prior survey gives this question a contrarian feel, especially Energy

price shock and Currency price shock, which have both been active risks recently.
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Figure 2
Year-Over-Year Emerging Risks (Up to Five Risks Chosen per Survey)
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1.3 Top Emerging Risk

When asked for a single emerging risk from the respondents’ top five, the results saw some repositioning,
with Climate change maintaining its lead and Cyber/networks increasing by 10% while remaining a distant
second.

The results for the top emerging risk question were as follows (61% of respondents selected one of the top
five, up slightly with the previous survey):

Climate change (steady at 26%)

Cyber/networks (13%, up from 3%, and the largest absolute gain)
Financial volatility (10%, up from 7%)

Demographic shift (7%, up from 4%)

Disruptive technology (6%, down from 15%, and the largest absolute loss)

vk wN e

Pandemics/infectious diseases dropped out of the top five, falling from its overall peak of 8% to 5%. Three
Environmental risks were the only ones not chosen, Loss of freshwater services, Natural catastrophe:
tropical storms and Natural catastrophe: earthquakes. Climate change responses kept the Environmental
category in a solid lead (27%, down from the previous year’s 29%), just ahead of the Economic category
(23%, up from 15%, and at its highest level since 2016). The Societal category recorded its highest level,
and Geopolitical its lowest, in the history of the survey.

Figure 3 shows how the categories have evolved over the history of the survey, with increases in the
Environmental, Societal and Technological categories offset by a large reduction in the Economic category.
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Figure 3
Top Emerging Risks by Category—Single Greatest Impact
% of Responses in Given Year
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1.4 Top Current Risk

Not surprisingly, the top current risk in 2021 remained Pandemics/infectious diseases, but it fell from its
survey high of 45% in the prior survey to 27%. Five risks received no support: Loss of freshwater services,
Natural catastrophe: tropical storms, Natural catastrophes: earthquakes, Natural catastrophes: severe
weather and Chronic diseases/medical delivery.

Figure 4
Top Current Risk, Year Over Year
% of Responses in Given Year
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When looking at the 2021 list of top current risks over the last 10 surveys in Figure 5, one can see the
stories unfold of a sudden pandemic, slow buildup in realization that climate change will impact traditional
actuarial practice areas and the growing distance from the great financial crisis. A single-year change is a
lagging indicator, but a trend can be more meaningful to the risk manager.
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Figure 5

Top Current Risk, 10-Year Trend for Top Five Responses
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1.5 Risk Combinations

There are several ways to think of risk combinations. Compound risks are correlated risks that impact a
specific result. An example of this would be the interaction between climate change, financial growth and
regional conflicts. Risk clusters do not require correlation, looking at multiple risks that an organization, like
an insurer or reinsurer, could incur either in parallel or sequentially. Risk combinations can be insightful, as
readers can review which risks other risk managers think work together in material ways. The top three
risks chosen in combination were the same as the previous survey, but in a different order: Climate change,
Cyber/networks and Financial volatility. Interestingly, no combination of these three risks appears in the
top five. Overall, the Economic and Environmental categories moved up and the Geopolitical and Societal
categories moved down.

These are the top five combinations that were selected:

Cyber/networks and Disruptive technology—8%

Asset price collapse and Financial volatility—5%

Pandemics/infectious diseases and Chronic diseases/medical delivery—3%
Climate change and Loss of freshwater services—3%

5T. Climate change and Natural disasters: severe weather—3%

5T. Terrorism and Cyber/networks—3%

BN e

Results this year for the top five combinations were more concentrated, with their total adding up to 22%
after last year’s comparable total of 20%.

There are 253 possible two-risk combinations, with many of them not chosen as one of the three possible
responses. The first year the risk combination question was added turned out to be the most extreme
result recorded so far, so we compare the most recent three survey results against it. A curve closer to

D12

Copyright © 2022 Canadian Institute of Actuaries, Casualty Actuarial Society and Society of Actuaries



98P 13

2009 is more concentrated, with more risk combinations being chosen by fewer pairs of risks. As shown in
Figure 6, the distribution of results was more concentrated than in the prior two surveys.

Figure 6

Cumulative Distribution of Combinations
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1.6 Trends

Figure 7 shows results for this survey by category for the top current risk, the top five emerging risks (as a
percentage of the total), the top emerging risk and combinations. Risk managers are given an option
(Other), except for risk combinations, if they feel a risk is not represented in the list. The survey question
with the highest response rate among the four questions includes a data label for each category. Generally,
the top five emerging risks and combination questions generate similar results, reflecting longer time
horizon thinking, while recency risk drives both the top current risks and the top emerging risk categories
higher. These results are currently upended by an anomaly driven by the presence of a dominant risk.
Climate change drives the Environmental category higher for the top emerging risk and
Pandemics/infectious diseases drives the Societal category higher for the top current risk.

Figure 7
Category Comparison Across Four Questions
% of Responses to Given Question

50%
31%
0,
27% 28%
25%
25%
19%
I I I I I I 1
0% I I
Economic Environmental Geopolitical Societal Technological Other

B Current Top 5 Emerging B Top Emerging Top Combination

Figure 8 compares the current risk results with the top five emerging risks, top emerging risk and
combinations at the individual risk level. Hypothesizing why there are discrepancies is useful, and readers
may come to different conclusions. (Ed. note: This chart includes information that is located elsewhere but
visually highlights the top risks and those that vary, like Pandemics/infectious diseases, between questions.)
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Figure 8

Risk Comparison Across Four Questions

% of Responses to Given Question (Note that the maximum value for a response has been truncated at 15%
to better display differences between the majority of the risks—a chart showing an uncapped maximum is
available in Appendix I1)
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The survey credibility, with more detail found in specific sections of the survey, can be inferred by the
difference between results for the four questions. The comments below reflect the researcher’s
interpretation; the that of the reader may differ.

The top risk with the greatest disparity favoring the current risk over the top emerging risk is
Pandemics/infectious diseases (22.1%). With COVID-19 a daily news item, this is not surprising.
The top risk with the greatest disparity favoring the top emerging risk over the current risk is
Climate change (9.8%). This represents the risk of greatest concern over long time horizons.

The top risk with the greatest disparity favoring the top five emerging risks over the top emerging
risk is Loss of freshwater services (3.3%). This represents a risk that is likely to grow in importance
over time.

The top risk with the greatest disparity favoring the top emerging risk over the top five emerging
risks is Climate change (13.3%). This risk stands out in importance for survey respondents.

The top risk with the greatest disparity favoring the top current risk over the top five emerging
risks is Pandemics/infectious diseases (19.5%). This risk is likely to have temporarily surged and is
expected to mean-revert.

The top risk with the greatest disparity favoring the top five emerging risk over the top current risk
is Disruptive technology (3.4%). This risk is important but it’s not yet clear how the risk will evolve.
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1.7 Risk Manager Grouping of Results

In an initial question, respondents are asked how they define greatest strategic impact. Six options are
provided, with three focused on financial impact and three on disruption.

Greatest strategic impact related to risk can have various meanings. How do you define it?

e  Financial impact on the world economy

e Disruption to the world economy

e Financial impact on me personally or my firm/industry
e Disruption to me personally or my firm/industry

e  Financial impact on lives, habitat and safety

e Disruption to lives, habitat and safety

For the first time, the survey looked at results for the four primary questions split between these answers.
Provided here (with all questions presented in Appendix Il) is the split for top emerging risk. The results are
not surprising, with those focused on financial impact more likely to choose Economic risks and those
focused on disruption more likely to choose Geopolitical ones, but it’s useful to remember that all risk
managers do not think alike and having diversity on a risk team can be beneficial. (Note that the Other
category is not shown, resulting in the sum of total results being less than 100%.)

Figure 9
Top Emerging Risk Segregated by Greatest Strategic Impact
% of Responses to Given Question

40%
31%
30% 29%
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20% 18% 19%
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Overall, you see higher results for the Economic and Societal categories if financial impact is used to define
greatest strategic impact and for Geopolitical and Environmental risks if disruption was preferred.

1.8 Impact of COVID-19 Environment on Risk Evaluation and Risk Mitigation

Responding to an open-ended question about how risk evaluation and risk mitigation had changed since
the onset of COVID-19, responses focused more strategically than those received in the previous survey to
the same question. While some noted the need to fight back against conspiracy theories, most comments
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were positive and suggested a growing importance for risk discussions. Specific examples included practical
elements of solutions, challenges of contract wording for future events and a need to consider supply-
chain risks.

Noticeably absent again were references to asset planning or concerns about liquidity, although the large
March 2020 drops in asset values created large liquidity concerns and opportunities. At that time,
government stimulus and guarantees stabilized the risk, but growing debt may force those with assets
under management to face those risks themselves going forward. Risk mitigation plans based on an
assumed bailout should be made transparent. We have seen many financial institution insolvencies that
resulted from liquidity issues in combination with other risk issues. For those with previously conservative
balance sheets, the pandemic provided an opportunity to be a source of liquidity and benefit from the
temporary increase in spreads, with the proverbial babies in the bathwater strategy, where relatively high-
quality assets suffered reduced values beyond what is reasonable.

Respondents were asked to share instances where enterprise risk management (ERM) had been used in a
positive way. In addition to positive comments about the success of business continuity plans for white-
collar employees, examples included electric vehicle disruption, health insurers covering COVID testing and
government involvement in unemployment and severance funding. Some found the COVID environment an
opportunity to discuss ERM tracking and to demonstrate the value of mitigation efforts, while others
recognized risks and lobbied political representatives to mitigate risk.

1.9 Opportunities and Bubbles

Strategic risk management involves looking past a short time horizon and seeking out opportunities.
Respondents were asked which emerging opportunities, either priced to add value or to provide
diversification, they were monitoring. Comments noted demographics and insurance products that could
help with future risks (e.g., voluntary unemployment insurance). Concerns were noted about alternative
asset classes where downside correlations were not well understood, while others were looking for
climate-driven asset impacts and low leverage on balance sheets.

No respondents argued that there is no such thing as a bubble (that is, market prices are always deemed
correct), perhaps for the first time since this question was added to the survey. Respondents identified
quite a few potential bubbles, and some noted that the concept could apply to political debate, monetary
policy, insurance web portals and staffing shortages. More traditional responses included housing
(including private equity buying up rental supply) and certain types of housing (e.g., coastal). Several
mentioned alternative asset classes, including cryptocurrencies.

1.10 Unknown Knowns

Unknown knowns, where the analyst is ignorant of the probability distribution of a future event despite
possessing historical data (the results are not predictive of the future), will be a great challenge for the next
generation of risk managers. What will the “new normal” be post COVID? What assumptions should be
made for long-COVID, post-COVID mortality and mortality trends generally. Other concerns related to cyber
incidents, changing weather and impact on claims, genetic testing, resiliency for business continuity and
low interest rates.

1.11 Leading Indicators

As formal risk appetite policies and regulatory processes stabilize, only 40% of respondents formally
identify emerging risks. A large subset of this group identifies leading indicators for some emerging risks,
and most who do also have criteria for action based on them. Examples of the process include tracking
sales exposure to monitor concentration trends and mortality exposure to frontline workers. One
respondent shared that they look out 3-5 years and generate a living heatmap covering 10-12 impactful
emerging risks that shows frequency and severity for the current fiscal year.
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1.12 Risk Versus Return

In a result not seen since 2016, nearly two-thirds of respondents (63%) said ERM had a positive effect in
their company/industry, and 42% noted that ERM improved returns relative to risk (with only 7%, the
lowest in the survey, saying it did not). One respondent noted that the discipline inherent in ERM has
higher-order benefits that allow for quicker recovery after an event, better control of worst outcomes and
higher returns relative to risk when considered across an entire cycle for the risk. A “check box” mentality
should be avoided.

Respondents who stated that ERM does not improve returns relative to risk were concerned that it is too
abstract, a fad, and that it puts a firm at a disadvantage until the crisis finally arrives.

The respondents who answered Not sure about the effect of ERM at their company noted the importance
of avoiding overconfidence that ERM has protected them from all risks. One of the most accurate
responses stated that the answer is Yes for companies that do it well and No for those that do not. Putting
the ERM team at the table when opportunities are being discussed is important, moving risk beyond a
compliance exercise.

1.13 Economic Expectations

Respondents were more upbeat about global economic expectations for 2022, with a net (Good plus
Strong minus Poor) of 20%, up from -6% in the prior survey, as shown in Figure 10. This reverses a three-
year downward trend and was higher only in 2018 and 2019. Events since November clearly were hard to
anticipate.

Figure 10
Combined Good + Strong Economic Expectations
% of Responses
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1.14  Risk Activities and Funding

Half of respondents reported that activities related to ERM continued to grow in 2021 (but only 20% of
respondents reported experiencing staff growth), with 40% expecting activity growth in 2022. As seen in
Figure 11, only 25% of respondents anticipate an increase in 2022 funding. Risk managers continue to
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improve efficiency as they complete implementation of projects related to regulatory requirements. In a
year where the value of risk management was clearly demonstrated and recognized, it is disappointing not

to see an enhanced view of the risk team as strategic.

Figure 11
Anticipated ERM Levels in 2022
% of Responses to Given Question
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1.15 Strategic Opportunities
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Nearly all (90%) of risk managers reported that they have input (a seat at the table) during strategic

opportunities and nearly half are encouraged to share their opinion.
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Section 2: Top Takeaways

While this report provides many additional nuggets of information to those who read it in its entirety, those
who scan the Executive Summary will find the primary trends and conclusions. The following lists provide
interesting tidbits intended to prompt you to read or scan additional sections of the report. Reviewers with
different backgrounds and experience from the researcher may highlight different comments. For those
interested, the entire dataset is reproduced in Appendix Il.

2.1 What Risk Managers are Thinking

e The Climate change risk is the first-ranked risk across all questions except top current risk, where
it is second. It is especially dominant as the top emerging risk.

e Pandemics/infectious diseases dominated the top current risk with a higher percentage than the
combined total of the next two ranked risks.

e By category, responses are fairly evenly distributed except for instances where a single risk
dominates the question. For example, Climate change pulls up the top emerging risk for the
Environmental category and Pandemics/infectious diseases pulls up the top current risk for the
Societal category.

e The Geopolitical category maintained its top ranking for top five emerging risks despite having no
individual risks ranked in the top five.

e Risk events were widespread but some risks did not increase with them; e.g., tropical storms,
severe weather. Others, like Globalization shift, seem to be less important as risk managers
become accustomed to populism and political extremes.

e Risk managers tend to segregate between those who define strategic impact through financial and
disruption lenses. Their responses vary based on this focus. Combining this diversity on a risk team
may provide benefits as risks are more likely to be considered and discussed.

2.2 Leading-edge Actionable Practices

e Risk management teams continue to be asked to complete additional activities with the same or
fewer staff. The Great Resignation made this more challenging, as retention and recruiting
became more difficult.

e Risk teams were involved with implementing business continuity plans when the pandemic
scenario became a reality and many are seeing enhanced duties as a result. Asset risk
management needs to increase its status as a part of ERM. Liquidity risk may interact with
alternative asset classes to be a problem for some firms in the future.

e Leadingindicators are being generated for emerging risks and actionable criteria established for
some risks at best-practice companies but the practice is not spreading.

e  Risk combinations in scenario planning and risk assessment should continue to be built up, with
narrative scenarios a natural next step for internal and regulatory risk management purposes.

2.3 Conclusions

The decade of the 2020s is off to a resounding start. We have already seen a global pandemic, political
insurrection, a European war, global inflation and all kinds of weather-related events that would have been
unlikely without global warming. The 15th Survey of Emerging Risks, compiled in November 2021, provides
a snapshot during this period. Risk teams appear to have done a good job during the work-from-home
transition, with some capitalizing on that success to accept greater responsibilities. In some places the
survey seems to anticipate breakouts of risk, perhaps in the Economic category, while others seem
contrarian (Geopolitical). The threat multipliers that are created from risk combinations, built into a
narrative that looks beyond linear changes to include tipping points and higher-order interactions between
risks like climate change, financial volatility and regional instability, are likely to be important for many
years.
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The pandemic, and now the war in Ukraine, show that risk managers do not have perfect foresight. Their
job is not to predict but to provide a range of possibilities for future outcomes and provide it in story form
so senior management and other decision makers can decide what risks they are comfortable holding. If
assumptions aren’t stable for the next 40 years, for either assets or liabilities, then how can an actuary feel
comfortable pricing a product over that time span?

Risk managers have a hard job. They are the people who need to tell others when shortcuts were taken,
like using non-predictive historical data, to price and manage risk. Many times, management seems to
prefer ignorance of a risk rather than to address it proactively. A risk team can be a great source of talent
for business and corporate units if members are allowed to develop a broad perspective of risk. The skill set
of looking at risk interactions and considering the marginal impact of decisions adds value that is hard to
teach.

Emerging risks play a key part in preparing for the future. Unknown knowns, where historical data is not
predictive, need experienced practitioners to anticipate non-linear assumption changes. Planning
proactively for change was shown effective during the pandemic, even if the change did not match up
exactly to the actual outcome. Many risk managers understand their company better than anyone. Let
them shine! Opportunities await those who accept the challenge.
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Section 3: Background

This research project was sponsored by the Joint Risk Management Section (JRMS) of the CIA, CAS and SOA
(thanks to the Financial Reporting and Reinsurance Sections).? A survey was developed and made available
through an email link to members of the JRMS. Others were invited to participate using the International
Network of Actuarial Risk Managers (INARM) LISTSERV, membership distribution lists of several SOA
sections, the CERA Global Association, the International Actuarial Association (IAA) ERM Section and social
media such as Twitter and LinkedIn groups related to risk management. A total of 153 responses were
received. This represents a material percentage relative to the number distributed (more than 2,500 to the
JRMS). This is the 15th survey completed in the research series. Many questions generate sustained trends
that suggest conclusions, but the results continue to evolve as the time since the financial crisis lengthens
and geopolitical changes occur. In recent years, concerns over cyber issues and climate change increased
and, of course, in 2020 the COVID-19 pandemic was a great concern. The previous surveys were distributed
in April 2008, November 2008, December 2009, October 2010, October 2011, October 2012, October
2013, October 2014, November 2015, November 2016, November 2017, November 2018, November 2019
and November 2020. The current-year survey was conducted in November 2021, coinciding with the
COP26 climate conference in Glasgow and closing just before the U.S. Thanksgiving holiday. Articles,
podcasts and previous research reports can be found at:

WWwWw.soa.org/resources/research-reports/2015/research-emerging-risks-survey-reports/

April 2008 —First survey e Article: pages 12—14 of The Actuary,
) August/September 2010 issue,
* MaxJ. Rudolph, International Survey of www.soa.org/library/newsletters/the-

Emerging Risks, International News actuary-magazine/2010/august/act-
(SOA), August 2008, pages 18-21, 2010-vol7-iss4.pdf

http://soa.org/library/newsletters/inter
national-section-news/2008/august/isn-
2008-iss45.pdf October 2010—Fourth survey
e Article (reprint): pages 17-20 of Risk
Management, March 2009 issue,

http://soa.org/library/newsletters/risk- www.soa.org/research-
management- reports/2011/research-2010-emerging-
Mmanagement-

newsletter/2009/march/jrm-2009- risks-survey/
iss15.pdf e Article: pages 6-9 of Risk Management,
August 2011 issue,
www.soa.org/library/newsletters/risk-
November 2008 —Second survey management-
newsletter/2011/august/jrm-2011-

iss22-rudolph.pdf

e  Research report:

e  Research report:
www.soa.org/research-
reports/2009/research-2009-emerging-

risks-survey/ October 2011 —Fifth survey
e Research report:
December 2009—Third survey www.soa.org/research-
reports/2012/research-2011-emerging-
e Research report: risks-survey/

www.soa.org/research-
reports/2010/research-2009-emerging-
risks-survey/ October 2012—Sixth survey

2 This section has been updated with new information but is otherwise consistent with prior surveys.
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http://www.soa.org/resources/research-reports/2015/research-emerging-risks-survey-reports/
http://soa.org/library/newsletters/international-section-news/2008/august/isn-2008-iss45.pdf
http://soa.org/library/newsletters/international-section-news/2008/august/isn-2008-iss45.pdf
http://soa.org/library/newsletters/international-section-news/2008/august/isn-2008-iss45.pdf
http://soa.org/library/newsletters/risk-management-newsletter/2009/march/jrm-2009-iss15.pdf
http://soa.org/library/newsletters/risk-management-newsletter/2009/march/jrm-2009-iss15.pdf
http://soa.org/library/newsletters/risk-management-newsletter/2009/march/jrm-2009-iss15.pdf
http://soa.org/library/newsletters/risk-management-newsletter/2009/march/jrm-2009-iss15.pdf
http://www.soa.org/research-reports/2009/research-2009-emerging-risks-survey/
http://www.soa.org/research-reports/2009/research-2009-emerging-risks-survey/
http://www.soa.org/research-reports/2009/research-2009-emerging-risks-survey/
http://www.soa.org/research-reports/2010/research-2009-emerging-risks-survey/
http://www.soa.org/research-reports/2010/research-2009-emerging-risks-survey/
http://www.soa.org/research-reports/2010/research-2009-emerging-risks-survey/
http://www.soa.org/library/newsletters/the-actuary-magazine/2010/august/act-2010-vol7-iss4.pdf
http://www.soa.org/library/newsletters/the-actuary-magazine/2010/august/act-2010-vol7-iss4.pdf
http://www.soa.org/library/newsletters/the-actuary-magazine/2010/august/act-2010-vol7-iss4.pdf
http://www.soa.org/research-reports/2011/research-2010-emerging-risks-survey/
http://www.soa.org/research-reports/2011/research-2010-emerging-risks-survey/
http://www.soa.org/research-reports/2011/research-2010-emerging-risks-survey/
http://www.soa.org/library/newsletters/risk-management-newsletter/2011/august/jrm-2011-iss22-rudolph.pdf
http://www.soa.org/library/newsletters/risk-management-newsletter/2011/august/jrm-2011-iss22-rudolph.pdf
http://www.soa.org/library/newsletters/risk-management-newsletter/2011/august/jrm-2011-iss22-rudolph.pdf
http://www.soa.org/library/newsletters/risk-management-newsletter/2011/august/jrm-2011-iss22-rudolph.pdf
http://www.soa.org/research-reports/2012/research-2011-emerging-risks-survey/
http://www.soa.org/research-reports/2012/research-2011-emerging-risks-survey/
http://www.soa.org/research-reports/2012/research-2011-emerging-risks-survey/

e  Research report:
Www.soa.org/research-
reports/2013/research-2012-emerging-
risks-survey/

e  Risky Business Bulletin, June 2013:
https://www.soa.org/globalassets/asset

s/files/newsroom/erb-2013-06.pdf

e  Article: pages 12—-17 of Risk
Management, August 2013 issue,
https://soa.org/Library/Newsletters/Ris

k-Management-
Newsletter/2013/august/jrm-2013-

iss27.pdf

October 2013—Seventh survey

e  Research report and Key Findings:
www.soa.org/research-
reports/2014/2013-emerging-risks-
survey/

e Article: pages 34-35 of Risk
Management, August 2014 issue,
www.soa.org/globalassets/assets/librar
y/newsletters/risk-management-
newsletter/2014/august/jrm-2014-

iss30.pdf

October 2014—Eighth survey

e  Research report:
www.soa.org/research-
reports/2015/2014-emerging-risks-
survey/

e Article: pages 5-6 of Risk Management,
April 2016 issue,
www.soa.org/globalassets/assets/librar
y/newsletters/risk-management-
newsletter/2016/april/rm-2016-iss-

35.pdf

November 2015—Ninth survey

e  Research report:
www.soa.org/research-
reports/2016/2015-emerging-risks-

survey/

359 23

November 2016—10th survey

Research report:
www.soa.org/research-
reports/2017/10th-emerging-risks-
survey/

SOA News Canada blog, Lessons from
the Masters, September 2017:
www.soa.org/Files/Research/Projects/e
rm-lessons-master.pdf

Summary of findings:
www.soa.org/Files/Research/Projects/1
Oth-emerging-risks-survey-summary.pdf

November 2017—11th survey

Research report, Key Findings report
and Research Insights podcast:
WWW.soa.org/resources/research-
reports/2018/11th-emerging-risk-
survey/

SOA News Canada blog, February 2019

November 2018 —12th survey

Research report and Key Findings:

WWW.soa.org/resources/research-

reports/2019/12th-emerging-risks-
survey/

November 2019—13th survey

Research report and Key Findings:
https://www.soa.org/resources/researc
h-reports/2020/13th-emerging-risk-
survey/

November 2020—14th survey

Research report, Key Findings, Video
and Data Visualizations:
https://www.soa.org/resources/researc
h-reports/2021/14th-annual-survey/

Rather than developing a unique set of emerging risks for consideration when the survey was first
developed, the research team chose one originally created by the World Economic Forum (WEF). The WEF
reports (annually since 2007) can be found at www.weforum.org. The 23 risks used in this survey are

described in detail in Appendix I. They differ slightly from those in previous years. The current survey
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http://www.soa.org/research-reports/2013/research-2012-emerging-risks-survey/
http://www.soa.org/research-reports/2013/research-2012-emerging-risks-survey/
http://www.soa.org/research-reports/2013/research-2012-emerging-risks-survey/
https://www.soa.org/globalassets/assets/files/newsroom/erb-2013-06.pdf
https://www.soa.org/globalassets/assets/files/newsroom/erb-2013-06.pdf
https://soa.org/Library/Newsletters/Risk-Management-Newsletter/2013/august/jrm-2013-iss27.pdf
https://soa.org/Library/Newsletters/Risk-Management-Newsletter/2013/august/jrm-2013-iss27.pdf
https://soa.org/Library/Newsletters/Risk-Management-Newsletter/2013/august/jrm-2013-iss27.pdf
https://soa.org/Library/Newsletters/Risk-Management-Newsletter/2013/august/jrm-2013-iss27.pdf
http://www.soa.org/research-reports/2014/2013-emerging-risks-survey/
http://www.soa.org/research-reports/2014/2013-emerging-risks-survey/
http://www.soa.org/research-reports/2014/2013-emerging-risks-survey/
http://www.soa.org/globalassets/assets/library/newsletters/risk-management-newsletter/2014/august/jrm-2014-iss30.pdf
http://www.soa.org/globalassets/assets/library/newsletters/risk-management-newsletter/2014/august/jrm-2014-iss30.pdf
http://www.soa.org/globalassets/assets/library/newsletters/risk-management-newsletter/2014/august/jrm-2014-iss30.pdf
http://www.soa.org/globalassets/assets/library/newsletters/risk-management-newsletter/2014/august/jrm-2014-iss30.pdf
http://www.soa.org/research-reports/2015/2014-emerging-risks-survey/
http://www.soa.org/research-reports/2015/2014-emerging-risks-survey/
http://www.soa.org/research-reports/2015/2014-emerging-risks-survey/
http://www.soa.org/globalassets/assets/library/newsletters/risk-management-newsletter/2016/april/rm-2016-iss-35.pdf
http://www.soa.org/globalassets/assets/library/newsletters/risk-management-newsletter/2016/april/rm-2016-iss-35.pdf
http://www.soa.org/globalassets/assets/library/newsletters/risk-management-newsletter/2016/april/rm-2016-iss-35.pdf
http://www.soa.org/globalassets/assets/library/newsletters/risk-management-newsletter/2016/april/rm-2016-iss-35.pdf
http://www.soa.org/research-reports/2016/2015-emerging-risks-survey/
http://www.soa.org/research-reports/2016/2015-emerging-risks-survey/
http://www.soa.org/research-reports/2016/2015-emerging-risks-survey/
http://www.soa.org/research-reports/2017/10th-emerging-risks-survey/
http://www.soa.org/research-reports/2017/10th-emerging-risks-survey/
http://www.soa.org/research-reports/2017/10th-emerging-risks-survey/
http://www.soa.org/Files/Research/Projects/erm-lessons-master.pdf
http://www.soa.org/Files/Research/Projects/erm-lessons-master.pdf
http://www.soa.org/Files/Research/Projects/10th-emerging-risks-survey-summary.pdf
http://www.soa.org/Files/Research/Projects/10th-emerging-risks-survey-summary.pdf
http://www.soa.org/resources/research-reports/2018/11th-emerging-risk-survey/
http://www.soa.org/resources/research-reports/2018/11th-emerging-risk-survey/
http://www.soa.org/resources/research-reports/2018/11th-emerging-risk-survey/
http://www.soa.org/resources/research-reports/2019/12th-emerging-risks-survey/
http://www.soa.org/resources/research-reports/2019/12th-emerging-risks-survey/
http://www.soa.org/resources/research-reports/2019/12th-emerging-risks-survey/
https://www.soa.org/resources/research-reports/2020/13th-emerging-risk-survey/
https://www.soa.org/resources/research-reports/2020/13th-emerging-risk-survey/
https://www.soa.org/resources/research-reports/2020/13th-emerging-risk-survey/
https://www.soa.org/resources/research-reports/2021/14th-annual-survey/
https://www.soa.org/resources/research-reports/2021/14th-annual-survey/
http://www.weforum.org/
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guestions have also evolved over the years, with the base questions stable and open-ended questions
replaced once information received had stabilized.

Some definitions were updated to reflect current common risk definitions. Each risk has been categorized
as either Economic (five risks), Environmental (five), Geopolitical (seven), Societal (four) or Technological
(two). The current survey continues this evolution, adding and subtracting a few questions while leaving
the core of the survey intact to allow trends to develop. Responses to open-ended questions have been
minimally edited.

Note that individual results have generally been rounded to the nearest 1%, so stated totals may not add
up to exactly 100% (charts reflect the actual splits).

Research reports do not create themselves in isolation, and the researcher thanks Dave Ingram, Steve
Hodges, Victor Chen, Sandee Schuster, Brian Fannin, Jan Schuh and David Schraub for their help designing
and implementing the questionnaire, along with gleaning information from the results. Of course, all errors
and omissions remain the responsibility of the researcher.

3.1 Researcher

The researcher for this project is Max Rudolph. Additional related articles and presentations can be found
at his website and LinkedIn profile. His contact information is:

Max J. Rudolph, FSA, CFA, CERA, MAAA
Rudolph Financial Consulting, LLC
11981 Ballpark Way, Apt 426

Papillion, NE 68046

402-895-0829
max.rudolph@rudolph-financial.com
www.rudolph-financial.com

Twitter: @maxrudolph
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Section 4: Results

The 15th Survey of Emerging Risks, sponsored by the Canadian Institute of Actuaries (CIA), Casualty
Actuarial Society (CAS) and Society of Actuaries (SOA, with specific thanks to the Financial Reporting,
Reinsurance and Joint Risk Management Sections, consisting of members from each of the three
sponsoring organizations) includes sections covering current risks, emerging risks, leading indicators, ERM
and current topics. Highlights of each section are presented here, with complete results found in Appendix
Il. Appendix | shares individual risks and their definitions, derived over the 15 iterations of the survey.
Respondents submitted a total of 153 surveys (down from 188 in the prior survey). The survey requests
individual rather than formal company responses. It uses an anonymous electronic format that encourages
the expression of individual opinions rather than company positions. Many multiple-choice-format
questions are followed up with questions asking “why” or “provide examples,” allowing expansion of the
concept, comparison from prior surveys, and additional learning for readers of the results. In some cases,
the written responses have been sorted based on the answer to the corresponding multiple-choice
question. Readers are encouraged to review all of the comments, compiled in Appendix I, and compare
their conclusions with those of the researcher.

The analysis includes partially completed surveys, with percentages adjusted for the number completing
each question. Answers of Not sure and Not applicable were typically excluded from percentages, except
when these responses were considered meaningful. The responses were thought-provoking for the
researcher, as occurs each year.

4.1 What Changes in Responses Mean

Note that each survey is taken at a different point in history, so the same risk managers do not necessarily
respond. This year, 63% of respondents reported that they also participated in the past and 51% have been
a risk manager for at least 10 years. Repeat respondents, especially those with great familiarity of the topic,
might be more likely to change their responses based on new or recent experiences. While the actual
results (to the near one percent) are provided, the survey should be interpreted based on directional and
relative changes between iterations. Increases and decreases in response rates, and relative to the
average, reflect the respondents’ relative perception of the risk, not actual changes in assessment of the
risk itself. A risk may not have changed at all, but another risk may be perceived as higher or lower, and
that affects the relative importance of other risks.

It can be confusing to talk about percentage changes when survey results are reported in percentages, so
changes are always reported as absolute percentage-point changes. For example, if the previous survey
reported a 10% response rate and this year’s response rate is 15%, this is a 5% change (not 50%).

4.2 History

As in previous reports, the survey results show that current values of the Standard & Poor’s 500 (S&P 500)
equity index (Figure 12), the price of a barrel of oil (Figure 13) and the exchange rate of the Euro relative to
the U.S. dollar (Figure 14) seem to anchor perceptions of risk. Results have evolved over time, often led by
recent news topics. Only economic factors are shown here, and the researcher would be interested in
suggestions of other metrics that are considered drivers of perceptions of emerging risks. As described
below, the first survey was conducted in April 2008 (spring) and all subsequent surveys have been in the
fall.
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Figure 12
S&P 500, 2008-2021

5,500

4,500

3,500

2,500

1,500

1,176

500 969

Spring Fall  Fall Fall Fall Fall Fall Fall Fall Fall Fall Fall Fall Fall Fall
2008 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: S&P Dow Jones Indices LLC, S&P 500 [SP500], retrieved from FRED, Federal Reserve Bank of St. Louis,
https://fred.stlouisfed.org/series/SP500, February 24, 2021.

Copyright © 2022 Canadian Institute of Actuaries, Casualty Actuarial Society and Society of Actuaries


https://fred.stlouisfed.org/series/SP500

559 27

Figure 13
Price of Qil, 2008-2021
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Source: U.S. Energy Information Administration, Cushing, OK WTI Spot Price FOB,
www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RWTC&f=D

Figure 14
Exchange Rate, U.S. Dollars per Euro, 2008-2021
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Source: Board of Governors of the Federal Reserve System, Foreign Exchange Rates (H.10): Historical Rates for the EU Euro,
www.federalreserve.gov/releases/h10/Hist/dat00_eu.htm
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Recency bias influences the results of any survey. The year 2021 arrived with a vaccine against COVID-19
but with many of the same issues tied to climate change and geopolitical intrigue. Since the survey closed,
Russia invaded Ukraine, influencing oil, inflation and food security, the dollar has strengthened, and severe
weather and wildfire events are occurring regularly at unusual times and places.

The following information provides context to previous surveys. Note that these responses are to a
question asking for respondents’ top five emerging risks. For example, in Survey 1, listed immediately
below, Oil shock was listed by 57% of respondents as one of their five. (Ed. Note: Some risk names have
evolved over time; e.g., Oil shock is now Energy price shock.)

Survey 1 (April 2008)

1. Oil shock (57% of respondents)
2T. Climate change (40%)
2T. Asset price collapse (40%)

3. Currency trend (38%)

With oil at historic highs, it was the predominant emerging risk in the initial survey. The second survey was
completed in early November 2008, shortly after troubles surfaced at Lehman Brothers, AIG and the
mortgage giants Fannie Mae and Freddie Mac. By the end of October 2008 relative to the previous survey,
the S&P 500 had dropped 30%, the price of a barrel of oil had decreased 40% and the U.S. dollar had
strengthened 23%. The top four emerging risks from this second iteration of the survey were as follows:

Survey 2 (November 2008)

Asset price collapse (64%)
Currency trend (48%)
Short Oil price shock (39%)
Regional instability (34%)

B

Systemic risk was perceived to be very high at the time, with asset values in free fall. Oil prices had fallen,
U.S. currency was considered a safe harbor and Barack Obama had just been elected to his first term as
U.S. president.

The third survey was in December 2009, by which time the S&P 500 had increased 14%, the price of a
barrel of oil was up 13% and the U.S. dollar had weakened by 17%. The economy had begun to recover. For
the first time, the top four emerging risks included Chinese economic hard landing.

Survey 3 (December 2009)

Currency trend (66%)

Asset price collapse (49%)

Oil price shock (45%)

Chinese economic hard landing (33%)

Bl A

The indicators had not changed materially by late 2010 as the European debt crisis ramped up. The stock
market was up 6%, the price of oil was up 10% and the dollar had further strengthened by 6%. Most of the
top five results continued to come from the Economic category. International terrorism and Failed and
failing states made their first appearance among the top five.

Survey 4 (October 2010)

Currency trend (49%)

International terrorism (43%)
Chinese economic hard landing (41%)
Oil price shock (40%)

Failed and failing states (38%)

A wN e
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In late 2011, the U.S. stock market was down 4% overall and volatile during the year, the price of oil was
down 7% and the dollar had further strengthened against the euro by 4%. Several major events occurred,
including the Japanese earthquake/tsunami and the Arab Spring.

Some of the risks were updated for the 2011 survey. One risk was moved to a different category, two were
combined and one was added. (These changes, along with others since then, are described in Appendix I.
Comparisons were adjusted for trending purposes.) Most of the top six results continued to come from the
Economic category. A new risk, Financial volatility, resonated with risk managers, as they made it their top
selection. This was the first time that Cybersecurity/interconnectedness of infrastructure appeared in the
top five and the last time (to date) that Oil price shock (now Energy price shock) has appeared.

Survey 5 (October 2011)

Financial volatility (68%)

Failed and failing states (42%)
Cybersecurity/interconnectedness of infrastructure (38%)
Chinese economic hard landing (32%)

5T. Oil price shock (32%)

5T. Regional instability (32%)

o

In 2012, equity markets surpassed the levels of spring 2008 for the first time (up 27% since the previous
survey), while oil prices rebounded (17%) and the dollar strengthened (4%).

Survey 6 (October 2012)

Financial volatility (62%)

Regional instability (42%)
Cybersecurity/interconnectedness of infrastructure (40%)
Failed and failing states (33%)

Chinese economic hard landing (31%)

A wN e

Equity markets (17%) and oil prices (11%) continued their upward trend in 2013, while the U.S. dollar
reversed course and weakened (5%) versus the euro. Natural disasters were prominent, including
Hurricane Sandy in the U.S. and Typhoon Haiyan in Asia.

Survey 7 (October 2013)

Financial volatility (59%)
Cybersecurity/interconnectedness of infrastructure (47%)
Asset price collapse (30%)

Demographic shift (30%)

Failed and failing states (29%)

Regional instability (29%)

S e e

By the fall of 2014, the dollar had started to strengthen against the euro (7%), the stock market was up
(17%) and the price of oil had started to go down (12%). Much stronger moves in oil and the dollar
occurred after the survey closed, leaving the geopolitical crisis in Eurasia as a top concern. An Ebola
outbreak in Africa raised concerns of a pandemic.

Survey 8 (October 2014)

Cybersecurity/interconnectedness of infrastructure (58%)
Financial volatility (44%)

International terrorism (41%)

Regional instability (37%)

Asset price collapse (31%)

AREE e
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Fall 2015 saw the dollar strengthen relative to the euro (up 14%), which also drove the price of oil down (by
49%), since it is primarily transacted in U.S. dollars. The U.S. stock market increased by 5%, and cyber risk
seemed to be constantly in the news.

Survey 9 (November 2015)

Cybersecurity/interconnectedness of infrastructure (65%)
Financial volatility (45%)

Terrorism (37%)

Asset price collapse (31%)

Regional instability (26%)

A e o

The fall 2016 survey occurred during a period of transition, with the survey completed immediately
following the election of Donald Trump as U.S. president, and the metrics were stable. The top three risks
remained the same. Retrenchment from globalization made the largest move, as voters around the world
considered populist candidates and causes. The top catastrophic events in 2016 were earthquakes,
wildfires and flooding due to tropical storms (e.g., Hurricane Matthew) and thunderstorms.?

Survey 10 (November 2016)

Cyber/interconnectedness of infrastructure (53%)
Financial volatility (44%)

Terrorism (39%)

Technology (34%)

Retrenchment from globalization (30%)

A wN e

The fall 2017 survey continued a period of calm following the global financial crisis nearly 10 years
previous, while geopolitical tensions continued to be high. Natural disasters, some driven by record
warming, included Hurricanes Harvey, Irma and Maria, along with atmospheric rivers on the West Coast of
the U.S. and wildfires. Earthquakes in Mexico, Cyclone Debbie in Australia, European temperature extremes
and Asian flooding all contributed to worldwide risk events.

Survey 11 (November 2017)

Cyber/interconnectedness of infrastructure (53%)
Terrorism (41%)

Technology (38%)

Regional instability (31%)

Asset price collapse (30%)

A wN e

The personal impact of climate change was highlighted in 2018 by wildfires, flooding, heat waves and storm
concentrations felt as Hurricane Michael, heavy winter storms and nor’easters. Geopolitical tensions
remained high, although events in North Korea and Syria received less attention in the press.

Survey 12 (November 2018)

Cyber/network infrastructure (56%)
Climate change (49%)

Technology (40%)

Demographic shift (32%)

Financial volatility (27%)

uAwN e

3 Swiss Re, “Preliminary Sigma Estimates for 2017: Global Insured Losses of USD 136 Billion Are Third Highest on Sigma Records,” news

release, December 20, 2017, www.swissre.com/media/news-releases/2017/nr20171220 sigma_estimates.html.
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Climate events were recognized around the world as many people seemed to better understand the
ramifications of a warming planet as it impacted their daily lives. The geopolitical situation remained tense.

Survey 13 (November 2019)

Climate change (54%)
Cyber/networks (51%)
Disruptive technology (35%)
Demographic shift (33%)
Financial volatility (29%)

vk wN e

The COVID-19 pandemic emerged into a worldwide event as global supply chain and geopolitical tensions
were interwoven with the health impacts. Wildfires in Australia and the western United States kept climate
change in the discussion, and Black Lives Matter protests were held globally.

Survey 14 (November 2020)

Climate change (50%)
Cyber/networks (47%)
Pandemics/infectious diseases (45%)
Disruptive technology (40%)
Financial volatility (31%)

vk wN e

The COVID-19 pandemic evolved with new variants in 2021. Vaccines worked, especially against
hospitalization and death, for those with access who chose to receive it. A polar vortex reached to the
Mexican border, record heat waves hit France and western North America and major flooding occurred in
many places, including India, China, Afghanistan and Europe. Drought and wildfire events occurred around
the Mediterranean and Colorado suffered large economic impact from a wildfire.

Survey 15 (November 2021)

Climate change (58%)
Cyber/networks (52%)
Pandemics/infectious diseases (38%)
Disruptive technology (32%)
Financial volatility (30%)

vk wN e

Since the survey closed in late November the weather events have continued, with tornados and a derecho
in the U.S., multiple cyclones in southeastern Africa and flooding in South Africa, Asia and South America.

4.3 Introductory Questions

Respondents have varying definitions of the greatest “strategic impact related to risk.” Possible responses
follow combinations of three groups (world economy; me personally or my firm/industry; lives, habitat and
safety) and two types of impact (financial, disruption). In the current survey, disruption responses
increased and financial responses decreased in every case. Among the response options for defining
strategic impact, five were selected by at least 14% of respondents, with a large increase in the response
Financial impact on me personally or my firm/industry (up 5%). The largest drop was previously the top
response, Disruption to lives, habitat and safety (down 10%). As shown in Figure 15, the most commonly
selected definition was Disruption to the world economy.
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Respondents also were asked to consider 23 risks and identify the risk with the greatest strategic impact.
Complete definitions of the risks are provided in Appendix |, but the risk names are also listed here for the
reader’s convenience. Risk 3 was updated from Chinese destabilization in recent surveys.

Economic Risks

A wN e

Energy price shock

Currency shock

Emergent nation destabilization
Asset price collapse

Financial volatility

Environmental Risks

©w o

10.

Climate change

Loss of freshwater services

Natural catastrophe: tropical storms
Natural catastrophe: earthquakes
Natural catastrophe: severe weather

Geopolitical Risks

11.
12.
13.
14.
15.

Terrorism

Weapons of mass destruction
Wars (including civil wars)

Failed and failing states
Transnational crime and corruption

16. Globalization shift
17. Regional instability

Societal Risks

18. Pandemics/infectious diseases

19. Chronic diseases/medical delivery

20. Demographic shift

21. Liability regimes/regulatory framework

Technological Risks

22. Cyber/networks
23. Disruptive technology
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4.4 Current Risk

Each year a benchmarking question is asked about the top current risk. Before the respondents answer this
question, they are reminded of recency cognitive bias, an anchoring effect identified in prior surveys. In the
field of behavioral finance, it is thought that recognizing our shortcomings will help us to overcome them.

Changes to risk names and definitions since the original WEF-defined risks are documented in Appendix I.
The 23 emerging risks used in this iteration of the survey were reviewed. Names were unchanged for all
risks except one, and four risks had their definitions updated. The definitional changes, described in more
detail in Appendix |, added digital currencies (Currency shock), a reference to TCFD (Task Force on Climate-
related Financial Disclosures) (Climate change), substance abuse (Chronic diseases/medical delivery) and
skills shortages (Demographic shift). Each reflects updated thinking about the risk. Some were
recommended in the previous survey.

The distribution of results by category follows, along with prior-year results. The 2020 and 2021 results
were heavily influenced by the arrival of the COVID-19 pandemic, especially in the current risk results.

Pandemics/infectious diseases spiked in 2020, appropriately, resulting in other risks being down.*

2021 2020 2019
Economic 22% 13% 25%
Environmental 16% 13% 19%
Geopolitical 12% 12% 26%
Societal 31% 47% 10%
Technological 12% 7% 14%
Other 7% 7% 6%

As shown in Figure 16, the Societal category, led by Pandemics/infectious diseases, dominated the
responses by collecting nearly half (47%). Each of the other categories lost ground. The largest decrease, at
14%, was the Geopolitical category.® Some of these extremes rebalanced in 2021 in a form of mean

reversion.

4 All tables include the most recent results, starting with the current survey and working backward, as shown here.
> Throughout this report a percentage-point change means an absolute increase or decrease (e.g., a two-percentage-point increase from 22%

is 24%) and does not reflect a percent change (e.g., a 2% increase from 22% is 22.4%).
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Figure 16
Current Risk with Greatest Impact
% of Responses in Given Year
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From an individual risk perspective, Climate change rebounded from 11% to 16% (same level as 2019)
between surveys to remain in the second spot behind Pandemics/infectious diseases, which decreased
from its peak of 45% in the previous survey to 27% of respondents selecting it as having the greatest
current impact. These two risks finished ahead of Financial volatility, Cyber/networks (up 4%) and Asset
price collapse. Failed and failing states dropped from 3% to 1%, the only other risk that fell by at least half.

All but five risks were chosen as the top current risk by at least one respondent. Loss of freshwater services,
Natural catastrophe: tropical storms, Natural catastrophe: earthquakes, Natural catastrophe: severe
weather and Chronic diseases/medical delivery were not chosen.

There were several themes in the Other category. Respondents identified current risks tied to flawed
democracies and misinformation. Globalization shift is likely the closest existing risk.

Figure 17 shows how current risks can change between surveys. Data labels reflect 2021 results. Results for
top current risk often reflect recency bias, but previously popular risks that have reduced results may be a
contrarian indicator.
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Figure 17
Top Current Risk, Year Over Year
% of Responses in Given Year
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The top two choices differentiated themselves from the other options. These were the top five current
risks chosen, with the top four repeating from the prior survey:

1 Pandemics/infectious diseases 27%
2 Climate change 16%
3 Financial volatility 10%
4 Cyber/networks 8%
5 Asset price collapse 7%

When looking at trends it is interesting to see how the top five current risks have performed over the last
10 years. Climate change has steadily increased, Pandemics/infectious diseases spiked in 2020 as COVID-19
erupted and Financial volatility fell (along with other economic risks) as time increased since the great
financial crisis.
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Figure 18
Top Current Risk, 10-Year Trend for Top Five Responses
% of Responses in Given Year
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4.5 SECTION A: Emerging Risks

Emerging risks in this survey are probed from several perspectives: top five emerging risks, top emerging
risk and risk combinations. Respondents look at each using a separate question.

4.5.1 Top Five: Economic and Environmental Risks Increase

After choosing which risk has the greatest current impact, respondents chose up to five emerging risks that
“you feel will have the greatest impact over the next few years.” The WEF suggests a reasonable time
horizon of 10 years, but that is not required here. The data is compared across surveys and considers
recent events as part of the analysis.

Each survey comes at a unique time in history. The pandemic, geopolitical concerns and climate change
clearly had an outsized impact on this iteration of the survey. Prior to viewing the results, the researcher
has a view of what to expect based on recency bias. The pullbacks for Pandemics/infectious diseases and
increases for Energy price shock were not surprising, but other risks that were in the news did not see the
expected gains. These included Natural catastrophes: tropical storms, Failed and failing states and
Disruptive technology. Climate change rebounded and set a new high.

While 81% of respondents chose the full complement of five emerging risks, the average number selected
was 4.72. Percentages reported for this survey are based on the number of respondents who answered the
specific survey question so sum greater than 100% (for comparison to other results this question is later
recalculated to a total of 100%). This allows consistent comparison with previous and subsequent survey
iterations.

In a tight race with each category between 18% and 23%, Geopolitical maintained its lead (23% of the total
selections came from this category), despite once again placing no individual risks in the top five (top
responses were Wars (including civil wars) and Globalization shift), with the increasing Environmental

536
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category (20%, up from 17%) in second place, followed by a resurging Economic category (19%, up from
16%). Societal and Technological tied for fourth. The results distributed by category (using percentages of

total responses) are as follows:

2021 2020 2019
1 Geopolitical 23% 26% 26%
2 Environmental 20% 17% 20%
3 Economic 19% 16% 18%
47 Societal 18% 20% 16%
4T Technological 18% 19% 18%

As Figure 19 shows, each category has its own story across the history of the survey. A recovery by
Economic risks may prove prophetic as 2022 seems to reflect a heightened concern for each of the five

risks.

Figure 19
Emerging Risks, by Category (Up to Five Risks Chosen per Survey)
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The reader will note that some graphs show 2008 S and 2008 F. In the survey’s first year, two iterations
were completed, with versions in both spring and fall. Financial volatility was added in 2011, maintaining 23
risks by combining Pandemics and Infectious diseases into a single risk. Since then, the survey has been
completed each fall, with the same set of risks (although risk names and definitions have evolved).

In 2021, there were material increases in a few individual risks. Risks up at least 5% included Energy price
shock (18%, up from 4%), Climate change (58%, up from 50%), Loss of freshwater services (15%, up from
8%) and Cyber/networks (52%, up from 47%). Risks down 5% included Failed and failing states (13%, down
from 18%), Pandemics/infectious diseases (38%, down from 45%) and Disruptive technology (32%, down
from 40%). New highs were posted for Energy price shock, Climate change and Loss of freshwater services.
New lows were achieved by Emergent nation destabilization, Terrorism, Failed and failing states and

Regional instability.
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The top five specific responses were spread across the Economic, Environmental, Societal and
Technological categories. Multiple responses—up to five—were encouraged. The percentages shown here
use the number of respondents in the divisor, so totals are much greater than 100%. The top five total
210%, slightly less concentrated than last year’s 213%, and each of the top five risks was selected on at

least 30% of the surveys.

2021 2020 2019
1 Climate change 58% 50% 54%
2 Cyber/networks 52% 47% 51%
3 Pandemics/infectious diseases 38% 45% 22%
4 Disruptive technology 32% 40% 35%
5 Financial volatility 30% 31% 29%

The trends over the past decade for these five risks are interesting to interpret. Climate change and
Disruptive technology have steadily increased, while Financial volatility decreased. Pandemics/infectious
diseases rose in 2020 but was already elevated. Risk managers had already recognized the potential impact
based on Ebola and influenza scares in the recent past.

Figure 20

Top Five Emerging Risks, 10-Year Trend for Top Five Responses

% of Responses in Given Year Based on all Responses (multiple allowed)
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Trends of at least two consecutive years may act as a leading indicator. There are few that meet the criteria
in 2021 due to the surge in Pandemics/infectious diseases in the 2020 survey that led to offsetting
decreases in other risks. The lone increasing trend, of three years, is Currency shock. The longest decreasing
trend is Weapons of mass destruction for four years. A three-year streak continues for Failed and failing
states. Two-year decreasing streaks have started for Emergent nation destabilization, Asset price collapse,
Natural disasters: tropical storms, Wars (including civil wars), Transnational crime and corruption, Regional

instability and Demographic shift.
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One method for analyzing this data over time is to highlight those risks reported in the current survey that
are above long-term averages. For this purpose, the data was analyzed as a percentage of all responses (so
totals are 100%). Three of the five categories were higher than their average over the 15 survey cycles.
Environmental (20% vs 14% average), Societal (18% vs 14% average) and Technological (18% vs 13%
average) each satisfied this criterion, while Economic (19% vs 30% average) and Geopolitical (23% vs 28%
average) were lower. Among individual risks, 7 of the 23 had above-average results. The greatest positive
differential was 5% for Climate change. Several other risks were above average by more than 1%, with
Pandemics/infectious diseases and Disruptive technology higher by 3% and Wars (including civil wars) and
Cyber/networks higher by 2%. Eleven trended below average, once again including all of the Economic risks
despite some recent gains in the category. Currency shock, Emergent nation destabilization, Financial
volatility and Terrorism fell 3% below average and Asset price collapse, Failed and failing states and
Regional instability at 2% below average were the only other risks that fell more than 1%.

Figures 18 through 22 show recent trends for each category when respondents chose (up to) five emerging
risks. The denominator in the percentages is the total number of responses received, rather than the
number of respondents. This allows a comparison to the top current and emerging risk categories.

Economic risks were selected more often in total than in the previous survey, led by Energy price shock, as
shown in Figure 21.

Figure 21
Emerging Risk Trends: Economic Risks
% of Total Responses
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As shown in Figure 22, four of the five Environmental risks were selected more often in the current survey.
The increase in responses for Loss of freshwater services is especially interesting as it is an underlying risk
without splashy media coverage.
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Figure 22
Emerging Risk Trends: Environmental Risks
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In the Geopolitical category, none of the seven risks increased in the current survey, as shown in Figure 23.
The conflict in Ukraine will be reflected in future risk surveys.

Figure 23
Emerging Risk Trends: Geopolitical Risks
% of Total Responses
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None of the Societal risks chosen increased in 2021. This can be seen in Figure 24.

Figure 24
Emerging Risk Trends: Societal Risks
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Cyber/networks rebounded but, as seen in Figure 25, Disruptive technology fell back. Both remain among
the top risks chosen.
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Figure 25
Emerging Risk Trends: Technological Risks
% of Total Responses
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Some of the recent differences are highlighted in Figure 26. It is interesting to see how certain risks change
between years. The data labels presented are from 2021, with risks sorted based on 2020 results. While
pandemics and some types of technology fell off risk managers’ radars, the current survey reflects
increases in several risks that were ranked quite low in the previous survey.
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Figure 26
Year-Over-Year Emerging Risks (Up to Five Risks Chosen)
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4.5.2 Top Emerging Risk: Climate change

Respondents were asked to state the single emerging risk, from the group they selected in the previous
question, they expected to have the greatest impact. The responses to this question can be volatile
between years based on recent events. The Environmental category maintained the top ranking, with the
Economic category surging to second. The Societal category, reached a new survey high behind a 3%
increase from Demographic shift, and the Geopolitical category saw a new low as six of the seven risks
were below the previous survey. Climate change, at 26%, would be the leading category by itself and is well
ahead of second place Cyber/networks. The largest drop was Disruptive technology, from 15% to 6%. The
largest increase was Cyber/networks, increasing from 3% to 13%. These two Technological category risks

flipped positions from the prior survey for largest moves.

2021 2020 2019
1 Environmental 27% 29% 32%
2 Economic 23% 15% 18%
3 Technological 19% 18% 21%
4 Societal 16% 16% 9%
5 Geopolitical 10% 19% 18%

Figure 27 compares the top emerging risks at the category level for the fall 2008, 2015 and 2021 surveys.
The chart shows how risk categories have trended, although there has been a lot of volatility along the way,
both in total and within specific risks (see Appendix Il). Risk perceptions in the Economic category have
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fallen dramatically, feeding increases over time for the Environmental, Societal and Technological
categories. The Geopolitical category had been stable until its recent decline.

Figure 27
Emerging Risk with Greatest Impact, by Category
% of Responses in Given Year
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The top emerging risk in this iteration of the survey remained Climate change, which dominates each of the
survey questions asking about emerging risks. Cyber/networks is second. Pandemics/ infectious diseases
dropped out of the top five. Here are the leading responses, with results indicated for 2021-2019:

1.
2021 2020 2019
1 Climate change 26% 26% 27%
2 Cyber/networks 13% 3% 10%
3 Financial volatility 10% 7% 6%
4 Demographic shift 7% 4% 5%
5 Disruptive technology 6% 15% 11%

Although the leading responses for the top emerging risk do not vary a lot between years, the numerical
results are more volatile than the other questions. Climate change spiked in 2018 and has been stable
since. Financial volatility has rebounded after dropping from earlier high levels. Cyber/networks increased
and then fell back, and the last two years have seen it offset with Disruptive technology, with each moving
in opposite directions by similar amounts. Demographic shift has bounced around but reached a new high
in the current survey.
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Top Emerging Risk, 10-Year Trend for Top Five Responses
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For each risk category, Figures 29 through 33 shows how respondents answered the top emerging risk
guestion within the category for the most recent three surveys. Note that the horizontal axis for each chart
is chosen to highlight the data and is not consistent between categories. Data labels are rounded to the
nearest percentage point and are shown for the most recent survey. The length of the individual bar has
not been rounded.

As shown in Figure 29, the Economic category showed the highest result in the Energy shock risk since 2015
and the highest result in the Financial volatility risk since 2016. Respondents seem to be aware of a
growing concern around economic risks.
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Figure 29
Top Emerging Risks—Economic
% of Total Responses
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Environmental category risks, shown in Figure 30, remain small, except for Climate change, which remains
the top overall risk for the fourth consecutive year.

Figure 30
Top Emerging Risks—Environmental
% of Total Responses
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Geopolitical risks tend to be the most volatile in the survey, so it is not surprising to see in Figure 31 that
many of these risks whipsaw, with 2021 a down year. Terrorism and Failed and failing states each recorded
the lowest results in the survey’s history and Globalization shift had its lowest result since 2015.

Figure 31
Top Emerging Risks—Geopolitical
% of Total Responses
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As shown in Figure 32, the Societal category saw a spike in the Demographic shift risk to its highest level,
offsetting a drop of 3% in the Pandemics/infectious diseases risk from its high in 2020.

5947
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Figure 32
Top Emerging Risks—Societal
% of Total Responses
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In the Technological category, shown in Figure 33, Cyber/networks rebounded from its lowest level (3% to
13%) and Disruptive technology fell to its lowest level since 2015.

Figure 33
Top Emerging Risks—Technological
% of Total Responses

0% 10% 20%

13%

Cyber/networks

6%

Disruptive technology

m 2021 w2020 m2019

Copyright © 2022 Canadian Institute of Actuaries, Casualty Actuarial Society and Society of Actuaries



49

Figure 34 compares the percentages selecting each risk as the top risk with the percentages selecting each
risk as one of the five top risks. For several risks, these two measures of perceived importance vary. If we
use the highest absolute positive differential to mark the importance of being the top overall risk relative to
inclusion in the top five list, that risk was again Climate change, at 13%. The greatest negative differential is
Loss of freshwater services at -3%.

Figure 34
Emerging Risks Selected for Top Five and Top Risk
% of Responses to Given Question
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A comparison of the top current risk and top emerging risk suggests which risks are expected to be
relatively more important in the future. The largest absolute negative differential (current less than top
emerging risk) is Climate change, at 10%, followed by Cyber/networks and Demographic shift. The largest
absolute positive differentials, suggesting an expectation of lower risk in the future, are
Pandemics/infectious diseases at 22%, Wars (including civil wars) at 3% and Asset price collapse at 2%.

While the top five emerging risk choices might be thought to come from a different distribution, we can
compare those selections with top emerging risk scores as a gauge of concentration risk. Risks that have
higher concentration risk have a top five score materially lower than their top emerging risk scores. In this
year’s survey, risks with the highest differential are Climate change and Financial volatility. Loss of
freshwater services has the greatest positive differential, at 3%.

Another interesting characteristic of a particular risk is to have the top five response be the highest of the
three measures of its perceived risk. This could reflect a risk that respondents are worried about but they
cannot quite get their heads around being the most important risk. As shown in Figure 35, this
characteristic is seen with 14 of the 23 risks. More interesting is which risks have their maximum score
outside the top five emerging risk question. For current risk, the four risks where it is the top score across
the three questions include Pandemics/infectious diseases, Asset price collapse, Wars (including civil wars)
and Emergent nation destabilization. The risks where the top emerging risk is the top score include five
risks: Financial volatility, Climate change, Demographic shift, Liability regimes/requlatory framework and
Cyber/networks.
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Figure 35
Risk Perception, by Risk and Question
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4.5.3 Risk Combinations

Risks interact with each other. Sometimes it matters, with higher-order interactions resulting in tipping
points that generate a regime shift to a new distribution. The risk combination question allows the
practitioner to see what their peers think is important going forward. Nearly as interesting is to look at the
risk combinations that no one chooses and seek out contrarian views, where the reader identifies a group
of risks they think are more likely to be important than their peers. These can then be qualitatively
monitored over time.

Clustering of events looks at either a combination of multiple risks or the same risk occurring more
frequently than it would if the frequency was spread out based on likelihood (e.g., a 4% likelihood risk is
expected to occur on average every 25 years but occurs both this year and again next year). For many
entities this can be a solvency driver. Risk management efforts manage most regular risks, but risk
interactions are hard to plan for. When multiple risks are correlated, or randomly occur at about the same
time, companies are at risk if they haven’t proactively planned out a liquidity event and managed leverage.

To explore this issue, the survey asked each respondent to choose up to three combinations of two risks
they believe will have a large impact over the next few years, either concurrently or sequentially. Appendix
Il'includes a grid showing how many of each combination were chosen.

Even though the question is about combinations of risks, it is helpful to look first at the distribution of
categories from which the risks were chosen. The Geopolitical and Economic categories are the most
frequent response categories, with an increase in the Societal category offsetting a decrease in
Environmental. Figure 36 provides a graphical representation of the results that follow.
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2021 2020 2019

1 Geopolitical 28% 31% 30%

2 Economic 25% 21% 23%

3 Societal 13% 16% 12%

4 Environmental 18% 16% 20%

5 Technological 16% 15% 15%
Figure 36

Most Impactful Risk Combinations, by Risk Category
% of Responses Selected from Category in Given Year
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The individual risks most often selected for combinations were Climate change, Cyber/networks and
Financial volatility.

2021 2020 2019
1 Climate change 11% 9% 12%
2 Cyber/networks 9% 8% 8%
3 Financial volatility 8% 9% 7%
4 Wars (including civil wars) 7% 7% 6%
5 Disruptive technology 6% 7% 7%

It is easy to be tricked into thinking about reversion to the mean in the trend results for the top risk
combinations, but each of the five top responses has its own story. As with the other questions, Climate
change is rising, Financial volatility falling and Cyber/networks peaked in 2015. Disruptive technology seems
to have peaked, at least temporarily, while Wars (including civil wars) was stable until it began rising in the
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last three surveys. The survey is not always a leading indicator but does seem to have anticipated a higher
likelihood of conflict.

Figure 37
Top Risk Combinations, 10-Year Trend for Top Five Responses
% of Responses in Given Year
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The top risk combinations chosen continue to show a broad dispersion. The difference drops off quickly
when combinations are ranked based on the percentage choosing them. The top five combinations among
the 421 responses were as follows:

33 responses 8%, no. 1 in previous survey 13 responses 3%
Cyber/networks Climate change
Disruptive technology Loss of freshwater services
19 responses 5% 12 responses 3%
Asset price collapse Climate change
Financial volatility Natural catastrophe: severe
weather

14 responses 3%

o ) ) 12 responses 3%
Pandemics/infectious diseases

o ) ) Terrorism
Chronic diseases/medical delivery

Cyber/networks
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The major category combinations were as follows (with percentages from the current and most recent two

prior surveys):

2021 2020 2019
Geopolitical Geopolitical 15% 14% 16%
Economic Economic 11% 8% 11%
Economic Geopolitical 11% 11% 12%
Environmental Environmental 9% 8% 11%
Geopolitical Technological 8% 9% 7%
Technological Technological 8% 6% 7%
Economic Societal 6% 9% 1%
Environmental Societal 6% 5% 6%
Economic Environmental 5% 3% 5%
Environmental Geopolitical 5% 6% 6%
Societal Societal 5% 1% 1%
Economic Technological 4% 1% 5%
Geopolitical Societal 3% 7% 1%
Societal Technological 3% 4% 3%
Environmental Technological 1% 1% 2%

5953

By category, responses don’t generally vary by a large amount when viewed across the four major
guestions. As shown in Figure 38, exceptions occur for the Societal category (the frequency of including
these risks as the top current risk is high due to Pandemics/infectious diseases), Geopolitical (frequency of
selection as top combination risk is high), Technological (selection as top current risk is low), Geopolitical
(selection as top five emerging risks is high), and Environmental (selection of top emerging risk is high due
to Climate change).

Figure 38
Selection of Risks in Category, by Question
% of Responses Selected from Category for Given Question
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Risk by risk, there is much more variation, as shown in Figure 39.

Figure 39

Selection of Risk, by Question

% of Responses to Given Question (note that two versions of the chart are provided, one with results
uncapped and the other with results capped at 15% to allow better review of the majority of the risks)
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The following risks were most often selected as the top current risk (relative to the other questions):

e Emergent nation destabilization
e Asset price collapse
e Pandemics/infectious diseases

The following risks were most often selected as one of the top five emerging risks:

e [oss of freshwater services

e Natural catastrophe: earthquakes

e Natural catastrophe: severe weather
e Globalization shift

e Disruptive technology

The following risks were most often selected as the top emerging risk:

e Financial volatility

e  C(limate change

e Demographic shift

e [iability regimes/regulatory framework
e Cyber/networks

The following risks were most often selected as part of a combination:

e Energy price shock

e Currency shock

e Natural catastrophe: tropical storms
e Terrorism

e Weapons of mass destruction

e Wars (including civil wars)

e  Failed and failing states

e Transnational crime and corruption
e Regional instability

e Chronic diseases/medical delivery

There are 253 possible risk combinations. Since the financial crisis in 2008—2009, results have trended
toward reduced concentration. This has shifted in the current iterations of the survey, as shown in Figure
40.
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F