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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 oemerging risks sponsored by the Canadian Institute of Actuaries (CIA), Casualty Actuarial Society
(CAS) and Society of Actuaries (SOA). The researcher thanks the Financial Faposiimgncand Joint

Risk Managemer&ections for their financial suppor

To understancthe results of thi® S I sNiie§ some contexts important The survey was opefuring
November 2@1, a period that overlapped with the COP26 climate conference in Glasgow, Sabtiiad
0KS ¢2NI RQa LINALY,whicBconhidues {o subpkisi us/today with new symptoms and
variants, the yeaalsoset records for wildfires arektremeweather events.

The last few years seem to be showing the importance of interactions between risk events. Nzasgtil/e
scenariosvhichtry 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 tetmwemic growth, greater risk of

zoonotic diseases (spillover) and antimicrobial resist&@@mbined with demographic trends, pressure

remains on interest rates t@mainlow, with periodic spikes when government printing presses are used

to create debtleading to inflationary pressurds ¢ KS&4S Ay iSNI OliAzya Ay G(G2RI&Qa
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, usiighfores

that comes frontenturies of researcaround highetorder interactions and tipping points

Trendsabout emerging riskare as important as absolute responses, helping risk managers contemplate
individual risks, combinations of risks and unintendedeguences of actions and inactions. The survey
responses, especially the comments, give risk managers a way to anonymously network with peers and
shareinnovativeways they think about risk. Eacbmpletedsurvey helpthose who participat¢hink more
deefdy about the topic, and it is anticipated that the reader will benefit in this way as well.

The BExecutiveSummarycontains a higtevel overvievof the surveyandthe Results section provides
commentary about the survey its entirety Appendix | includethe currentdefinitions for all 23 individual
risks. @mpletesurvey results can be found in Appendiallbwingthe reader to scan specific sections or
guestionsand include every comment receivefdr the openrended questionsEveryone has different
level of expertisand experienceandpersonallyreviewing the comments will allow the reader to reach
their own conclusionand pick out ideas that are useful to theyppendix Il provides a link for those
interested in reviewingeports, podasts articlesand other material fronprevious surveys in the seriés.
separate source of information has been provided Talaleayprogrant that allows the reader to look at
some of the results in interesting wagrsdas they wishA companion documenreferred to as thésuide
for Usereport, walks the reader through ways to make the document useful to practitioners. Sections
discuss each risk and histotidata 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.

1The 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 1Executive Sumnmgt

The year 202 seemed at times like an extension of 2020, with pandemic and environmentally driven
events dominating the news and financial stimulus potentially setting the taldednomic risks to

return. Since the survey closed in Novembarges irCOVIBL9 internationallyhavebeen regionabut

overall remained steadyore data has come into view showing the indirect costs of the pandemic on
mortality as lockdowns have their own c@std additional information is being collected as long COVID is
reported Floaing in Europgdroughtin North Americaglobal inflatiorand the invasion of Ukraine by
Russia aralreadymaking the 2020s momentousdecade.

This evolution of risks is captured in tih Survey of Emerging Riskempleted in November 2Q.

These eventprovidedata 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 wayisk manager adds valu@imate change and growing

government debt creates conditions where a geopolitical or economic risk may differ in how it plays out
than previouslyHere is an examplé warming climate is causing glaciershidnk These glaeis have
historically provided fresh water to people, crops and animals in many countries. Scarce water leads to
geopoliticalstressand conflict. Forced migration causes societal and economic tensions in countries where
the displaced population goes. Tim@vement carries regional endemic diseases to new afggsng

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 risemearagams were no
exception. Concerrabout retaining risk team membeess well as recruiting new members to the team
have been challenges.

Theresponsescrossll questionshow reducegerceivedriskfrom pandemicgrom the previous survey
Severabpenendedlj dz§&4 A2y a4 &a42f AOAGSR NBaLR2yRSyiQa SELSNARSyOS
to the current event and looking forwand/hile the previous survey focused on how risk teams had

successfully led woifkom-homeinitiatives, responses in the current iteratitvansition to discuskow the

risk team is involved in strategic planning

1.1 Survey Framework

The survey is completed annually (except in 2008, which included two iterapidng and fall), generally
during Novemberin addition tothe top emergingandtop five emerging risks, the survey also looks at the
top current riskand risk combinations<Combinations of risks often follow the patterns shown when looking
at emergingisks one at a time but sometimes also reflect surprises. Some risks are more common when
viewed with others than by themselv@shis paper will review these quantitative responses, looking for
material changes and trends, in addition to considering gtiaétask assessments and current topics.

First, we will review thgquestions 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 specificallyalhiisks 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 natiomdlestabilization 8. Natural catastrophe: tropical storms
4. Asset price collapse 9. Natural catastrophe: earthquakes
5. Financial volatility 10. Natural catastrophe: severe weather

Copyrighto 2022 Canadian Institute of Actuaries, Casualty Actuarial Societyaaety of Actuaries



D7

Geopolitical Risks Societal Risks
11. Terrorism 18. Pandemics/infectious diseases
12. Weapons of mass destruction 19. Chronidiseases/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 Hve BmergingRisks

The results continue to show interesting trends, although sofitieose trendavere broken in thid5th
survey Figure Ishows the pattern of responsesien respondentsvere asked to choose their top five
emerging risks from among 23 individual risks (@her). Therisks roll up intdive categories (Economic,
Environmental, Geopolitical, Societal and Technological). The Geopolitical categoryedif 3kiom the
prior survey(23%of the total chosen when up to five emerging risks were selebtgdpaintairedthe top
categoryresponse asenvironmetal moved intasecondplace(20%), just ahead oEconomiq19%) While
only5% below the leadeGocietal18%) and Technological18%) had the lowest response rat€he
Economic and Environmental categories each rose by8wppermost choicalthough not ranked
amongthe top fiverisks overajlfrom the Geopolitical categoryasWars (including civil war&4%of
respondents chasit in their top five down 1% rom the prior survey)

Figure 1
Emerging Risks by Categddp (o Five Risks Chosen per Survey)
% of Responses in Given Year

50%
44%

40%

30%
23% 18%
20% 18%
0,
2008 0% 18% 0 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 ®@8neate changé8%) and_oss of freshwater services
(15%).New lows wererecorded byEmergent nation destabilizati¢h?%)and Terrorism(17%) From the
prior iterationof the surveyfive of theseven Geopoliticaisks werdower, and none higher
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Climate changeemainsthe top responséo this questionfocused on the top five emerging risks for
respondentsfollowed byCyber/networkand Disruptive technology

Theevolution 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 credikili/top five arehe sameas the previous
survey. As shown in Table 1, severdisisavaemainedconsistently at the topver the past four years

Table 1
Top Five Emerging Risks, 2¢A®1

3 Disruptive Disruptive Pandemics/ Pandemics/
technology technology infectious diseases infectious diseases|
4 Demographic shift| Demographic shift Disruptive Disruptive
technology technology
5 Financial volatility | Finanéal volatility Financial volatility | Financial volatility

Fourrisks increased materially from the previous surwden respondents were asked to choose their top
five emerging risk&€nergy price shotlad the largest increase, from 4% to 18#mate changevas up
8%,Loss of freshwater serviags 7% andCyber/networksvas up 5%rThree risks were down 5% or more,
includingFailed and failing staté¢5%),Pandemics/infectious diseag&%o) andisruptive technolog{%).

Figure2 shows the results for the top five emerging risks from the most recent two surveys, listed in order
of therankings fron2020, highlightingthe volatility between yearf®r a fewrisks The increase in many of

the bottom seven risks relative to the prior survey gives this question a contrarian feel, espeeigly

price shoclkandCurrency price shoakhich have both been actvisksecently

Copyrighto 2022 Canadian Institute of Actuaries, Casualty Actuarial Societyaaety of Actuaries
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Figure2
YearOverYear Emerging Risldp to Five Risks Chosen per Survey)
% of Responses in Given Year
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1.3 Top EmergingRisk

When asked for a single emerging risk from the responfiemtdive, the resultsawsome repositioning,
with Climate changenaintairing its leacand Cyber/networkéncreasingy 10%whileremaining a distant
second.

The results for the top emerging rigestionwere as followsg1l%of respondentselected one of the top
five, up slightlywith the previous survey):

1. Climate changésteady a26%)

2. Cyber/network$13%, up from 3%&and the largest absolute gain)

3. Financial volatility10%, up from 7%)

4. Demographic shiff7%, up from 4%)

5. Disruptive technolog§%,downfrom 15% and the largest absolute 19ss

Pandemics/infectious diseasspped out of the top fivefalling fromits overall peakf 8% to5% Three
Environmental risks were the only ones not chokess ofreshwater servicedlatural catastrophe:
tropical stormsandNatural catastrophe: earthquakeSlimate changeesponsegkept the Environmental
categoryin a solid lead27%,downfrom the LINS @ A 2 d2#0) @asbdhéaiaf the Economic category
(23%, up from 15%nd at its highest level since 201Bhe Societal category recorded its highest Jevel
and Geopolitical its lowesh the history of the survey.

Figure3 shows how the categories have evolved overhiséoryof the survey, withncreases in the
Environmental, Societal and Technological categories bffsetarge reduction in the Economic category
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Figure3
Top Emerging Risks by Catego8jingle Greatest Impact
% of Responses in Given Year
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1.4 Top Qurrent Risk

2D 11

Not surprisingly, the top current risk in 20@mainedPandemics/infectious diseasbat it fell from its
survey high of 45% in the prior survey to 27%. iSke receigd no support.Loss of freshwateservices,
Naturalcatastrophe: tropical stormslatural catastrophes: earthquakésatural catastrophes: severe
weatherand Chronic diseases/medical delivery

Figured
Top Current Risk, YeaverYear
% ofResponses in Given Year
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When looking at the 2021 list of tapirrentrisks over the last 10 surveys in Figd;ene can see the
stories unfold of a sudden pandemic, slow buildup in realization that climate change will impact traditional

actuarial practie areas and the

growing distance from the great financial crisis. Aysaglehange is a

lagging indicator, but a trend can be more meaningful to the risk manager.
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Figure5
TopCurrentRisk, 10vear Trend for Top Five Responses
% of Responses in Given Year Based Resalbnses (multiple allowed)
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1.5 RskCombinations

There are severalays to think ofisk combinationgCompound riskare correlated risks that impact a
specific result. An example of this would beititeracion betweenclimate changgdinancial growth and
regional conflictsRisk clusterdo not requirecorrelation, looking at multiple risks that arganizationlike
aninsurer or reinsurercould incur either in parallel or sequentiaRisk combinations can be insightad
readers can review which risks other risk managers tiank togetherin material waysThe topthree

risks chosen in combinatiaverethe same ashe previous surveybut in a different orderClimate change
Cyber/networkandFinancial volatilityinterestingly, no combination of these three risks appears in the
top five. Overallthe Economic and Environmentategoiesmoved up and th&eopolitical and Societal
categoresmoved down

These are thedp five combinationthat wereselected:

1. Cyberhetworks andDisruptive ¢chnology 8%
2. Asset price collapssdFinancial volatility 5%
3. Pandemics/infectious diseasssd Chronic diseases/medical deliveBo
4. Climate changandLoss of freshwater service83%
5T. Climate changandNatural disasters: severe weathe3%
5T. Terrorismand Cyber/networks 3%

Results this year for the top five combinations wae concentrated, with their total addingp to 22%
FFAGSNI fFad &@SFEN@a O2YLI NIroftS G20t 2F w

There are 253 possible twisk combinationswith many of them not chosen as one of the thpessible
responsesThe first year the risk combination question was added turned out to hadlseextreme
resultrecordedso far, so we compare the most recent three survey results against it. A curve closer to
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2009 is more concentrated, with more rigkmbinations being chosen by fewer pairs of ri8ksshown in
Figure6, the distribution of results wamore concentrated tharnn the priortwo surveys

Figure6

Cumulative Distribution of Combinations
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1.6 Trends

Figure7 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
(Othe), except for risk combinationi§ they feel a risk is not represented in the [i$te survey question

with the highest response ratemong the four questionscludes a data label for each categ@sgnerally,

the top five emerging risks and combination questions generate simildtsresflecting longer time

horizon thinkingwhilerecency risk drives bothe top currentrisksandthe top emerging risk categories
higher. These results are currently upendedaoyanomaly driven by the presence of a dominant risk
Climate changdrives the Environmental category higher for the top emerging risk and
Pandemics/infectious diseashs/es the Societal category higher for the top current risk.

Figure7
Category Comparison Across Four Question
% of Responses to Given Question

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

m Current Top 5 Emerging B Top Emerging = Top Combination

Figure8 compares the current risk resuitsth the top fiveemerging riskdop emerging risland

combinationsat the individual risk level. Hypothesizing why there are discrepancies is useful, and readers
maycome to different conclusionéEd.note: This chart includes information that is located elsewhere but
visuallyhighlights the top risks and those that ydikePandemics/infectious diseasbgstween questions.)
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Figure8

Risk Comparison Across Four Questions

% of Responses to Given Quediimte that the maximum value for a response has been truncated at 15%
to better display differences between thejority of the risks @ chart showingn uncapped maximum is
available ilAppendixIl)
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m Current Top 5 Emerging ® Top Emerging = Combinations

Thesurvey credibilitywith more detail found in specific sections of the surgay,be inferred by the
difference between results forthe folirdzSa G A2y ad® ¢KS 0O02YYSyida o0St2¢g NBTFE SO
interpretatior; the that of thereader may differ.

1 The toprisk with the greatest disparity favoring the current risk over the top emerging risk
Pandemics/infectious diseag@2.1%)With COVIEL9 a daily news iterrthis is not surprising.

1 Thetop risk with the greatest disparity favoring the top emerging risk over the curreid risk
Climate chang€9.8%) This represents the risk of greatest concern over long time horizons.

1 Thetop risk with the greatest disparity favoring the top five emerging risks over the top emerging
riskisLoss of freshwater serviog@3%) This represents a risk that is likelygtow in importance
over time.

1 Thetop risk with the greatest disparity favoring the top emerging risk over the top five emerging
risksis Climate changél3.3%) This risk stands out in importance for survey respondents.

1 Thetop risk with the greatest digpity favoring the top current risk over the top five emerging
risksis Pandemics/infectious diseag&9.5%)This risk is likely to have temporarily surged and is
expected to meaimevert.

1 Thetop riskwith the greatest disparity favoring the top five emerging risk over the top current risk
isDisruptive technologi3.4%)¢ KA a4 NA &A1 A& AYLERNIFYyG odzi AdQa yz2i
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1.7 Risk ManagerGrouping of Results

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

Greatest strategic impact related to risk can have various meanings. Hou define it?

Financial impact on the world economy

Disruption to the world economy

Financial impact on me personally or my firm/industry
Disruption to me personally or my firm/industry
Financial impact on lives, habitat and safety
Disruption to lives, Hatat and safety

=A =4 =4 4 -4 -4

For the first timethe survey looked at resultsr the four primary questions split between these answers.
Provided here (with all questions presented in Appendix Il) is the spbpfemergingrisk. The results are
not surprisingwith those focused on financial impact more likely to choose Econiskscand those

focused on disruption more likely to choose Geopoliinasd dziT A G Q& dzaS¥dz (2 NBYSY

managers do not think alike and having diversity on a risk team can be berfifitéathat the Other
category is not shown, resultiilgthe sum of total results being less than 100%

Figure9
Top Emerging Risk Segregated by Greatest Strategic Impact
% of Responses to Given Question

40%

1% 29%
30% E

23%

1% 20%
o
20% 18% 19%

a,
14% 13%

10%
5%

Financial impact Disruption

W Economic Environmental m Geopolitical Societal Technological

Overall, you see higher results for the Economic and Societal categories if financial impact is used to define
greatest strategic impact aridr Geopolitical and Environmental risks if disruption was preferred.

1.8 Impact of COVIB19 Environmenton Risk Ealuation and Risk Mitigation

Responding tanopenended question abouiow risk evaluation and risk mitigation had changed since
the onset of COVHDI, responses focused more strategically than those received in the previous survey to
the same questioriWhile 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 futuemts and a need to consider supply
chain risks.

Noticeably abseragainwerereferencesto asset planning or concerns about liquidaithough the large

March 2020drops in asset values created large liquidity concanasopportunitiesAt that time

government stimulus and guarantees stabilized the risk, but growingrasbtorce those with assets

under management to face those risks themselves going forward. Risk mitigation plans based on an
assumed bailout shoulcelmadetransparentWe have seen many financial institution insolvencies that
resulted from liquidity issues in combination with other risk issues. For those with previously conservative
balance sheetghe pandemic provided an opportunity to be a source of liquidity andftidrom the

temporary increase in spreadsith the proverbiababies in the bathwater strategwhere relatively high
quality assets suffered reduced values beyond what is reasonable.

Respondents were asked to share instances wietgrprise risk manament ERMN 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 COVHNtesting
government irolvement in unemployment and severance funding. Some ftihen@OVID environmeahn
opportunity to discuss ERM tracking and to demonstrate the value of mitigation efforts, while others
recognized risks and lobbied political representatives to mitigéte ris

1.9 Opportunitiesand Bubbles

Srategic risk managemeimnvolves lookingasta short time horizon and seeking out opportunities.
Respondents were asked which emerging opportunities, either pgocadtl valueor to provide
diversification, they were monitorinG.omments noted demographics and insurance products that could
help with future risks (e.g., voluntary unemployment insuranCencerns were noted about alternative
asset classes where downside correlations were not well understbdd others were looking for
climatedriven asset impacts and low leverage on balance sheets.

Norespondentsarguel that there is no such thing as a bublieat is,market prices are always deemed
correct),perhaps for the first time since this question was added to the survey. Riespsidentified

quite a fewpotentialbubbles and some noted that the concept could apply to political debate, monetary
policy, insurance web portaknd staffing shortageMore traditionalresponsesncludedhousing

(including private equity buying uental supply andcertain types of housing (e.g., coast&)yeral
mentioned alternative asset classexluding cryptocurrencies

1.10 Unknown Knowns

Unknown knowns, where the analyst is ignorant of the probability distribafiarfuture eventlespite
possessing historical dafihe results are not predictive of the futurayill be a great challenge for the next
generation ofisk managerg KI G g Af f (i KoSpost §E/DWkagasddrptichs should be

made for longCOVD, postCOVIDnortality and mortality trends generally. Other concerns related to cyber
incidents, changing weather and impact on claims, genetic testsifiency for business continuity and

low interest rates.

1.11  Leading Indicators

As formalisk appetite policies and relgiory processes stabilizenly 40%of respondentformally
identify emerging risk# largesubset of this grouentifiesleading indicators fasomeemerging risks
and most who do alseave criteria for action based on them. Examples of the process inidolimg
sales exposure to monitor concentration trends and mortality exposure to frontline wdbkers
respondent shared that they look dBt5 years and generate a livihgatmapcovering 1@12 impactful
emerging riskghat 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 -tiiods of respondents@3%) saidERMhad a positive effect in

their company/industry, and2%notedthat ERM improved returns relative to r{gkith only7% the

lowest in the surveysaying itdid not). One respondent noted that the discipline inherent in ERM has

higherorder benefits that allow for quicker recovery after an evdugtter control of worst outcomeand

higher returns relative to risk when considered across an entire cycle for tHe risk. OKB8B¢ Y Sy Il £ A (&
should be avoided.

Respondens who stated that ERM does not improve returns relative to risk were concerne ih&bo
abstract, a fad, and that it puts a firm at a disadvantage until the crisis finally arrives.

Therespondenswho answeed Not sureabout the effect of ERM at their cganynotedthe importance
of avoiding overconfidence that ERM has protected them from all risks. One of the most accurate
responses stated that the answeivesfor companies that do it well ardb for those that do not. Putting
the ERM team at the table whepportunitiesare being discussed is important, mouiisgbeyond a
compliance exercise.

1.13  Economic Expectations

Respondentsvere more ueat about global economic expectatidos 202, witha net (Good plus
Strong minus Pooof 20% up from-6% in the prior survey, agownin FigurelQ. This reverses three-
yeardownward trendand was higher only in 2018 and 20&E9ents since November clearly were hard to
anticipate.

Figure10
Combined Good + Strong Economic Expectations
% of Responses

50%

38%

25%

20%

0%

-25%

-50%

-75%

e G00d plus Strong minus Poor

1.14  Rsk Activitiesand Funding

Half of respondents reported thattvities related to ERM continued to grow irR2@but only20% of
respondents reported experiencing staff growth), wii€®6 expecting activity growth in 22 As seen in
Figure 1, only25% of respondents anticipate an increas@022funding. Risk managers continue to
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improve efficiency athey complete implement#on of projects related toegulatory requirementdn a
year where the value of risk management wiesrlydemonstratedand recognizedt is disappointingot

to see @ enhancediiew of the risk team as strategic.

Figurell
Anticipated ERM Levets2022
% of Responses to Given Question

0% 40%

25%

Increase

lZ%

5%

Same

Decrease

W Activity Funding

1.15 Srategic Opportunities

80%

70%

Nearly all (90%) ofsk managers reporteithat they have input (a seat at the table) during strategic

opportunitiesand 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 thdéxecutiveummarywill find the primarytrends andconclusions. The followirigts provide
interesting tidbitantended toprompt you to readr scan additional sections of the repdReviewers with
different backgrounsland experience from the researcher may highlditierent commentsFor those
interested,the entire dataset is reproduced in Appendix II.

2.1 What Risk Managers are Thinking

1 TheClimate changésk is the firstanked risk across all questions except top current risk, where
it is secondlt is especially dominant as the top emerging risk.

1 Pandemics/infectious diseagisminated the top current riskith a higher percentage than the
combined toal of thenext two ranked risks.

1 By categoryresponses are fairly evenly distributed except for instances where a single risk
dominates the question. For examplimate changeulls up the top emerging risk for the
Environmental category arRandemics/infectious diseagmsls up the top currentsk for the
Societal category.

1 TheGeopolitical category maintained its top rankiogtop five emerging riskdespite having no
individual risks ranked in the top five

1 Risk events were widespread but some risks did not increase with them; e.g., stoprog!
severe weatherOthers, likeGlobalization shifseem to be less important as risk managers
become accustomed foopulisn and political extremes

1 Risk managers tend to segreght#weenthose who define strategic impact through finaneiadi
disruption lenes Their responses vary based on this fo€@mbining this diversity on a risk team
may provide benefits as risks are more likely to be considered and discussed.

2.2 LeadingedgeActionable Practices

1 Risk management tearesntinue to beasked to complete additional activities with the same or
fewer staff TheGreat Resignation made this more challenging, as retention and recruiting
became more difficult.

1 Risk teamsvere involved with implementing business continuity plans when the pandemic
scenario became a reality and many are seeing enhanced duties as sAssailisk
management needs to increase its status as a p&Rd Liquidityrisk may interact with
alternative asset classes to be a problem for some firms in the future.

1 Leading indicators are being generated for emerging risks and actionable criteria established for
some risks at begiractice companiebut the practice is not spreading

1 Risk combinatianin 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 Gonclusions

The decade of the 2020s is off to a resounding start. We have already seen a global paotitcaic,
insurrection, a European waglobal inflatiorand all kinds of weatheelated events that would have been
unlikely without global warminghe15th Suvey of Emerging Riskompiled in November 2021, provides
a snapshot during this perioRisk teams appear to have done a good job during the-framrkhome
transition, with some capitalizing on that success to accept greater responsibilities. In aoese
survey seems to anticipate breakouts of risk, perhaps in the Economic category, while others seem
contrarian (Geopolitical). Thiereat multipliersthat are created from risk combinatigrsuilt into a
narrative that looks beyond linear changesndude tipping points and higherder interactiondetween
risks like climate change, financial volatility and regional instahiktyikely to be important for many
years.
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The pandemicand 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
sosenior management and other decision makers caiddaghat risks they are comfortable holdiifg.
assumptions are®d (i &fdr thénex&0 yearsfor either assets or liabilitiethenhow can an actuary feel
comfortable pricing a product over that time span?

Riskmanagers have a hard job. They are thepgie who need to tell others when shortcuts were taken,

like using nofpredictive historical datap 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 greabstalemt

for business and corporatmits if members are allowed to develop a broad perspective ofTigkskill set

of looking at risk interactions and considering the marginal impact of decisions adds value that is hard to
teach.

Emerging risks pfaa key part in preparing for the future. Unknown knowns, where historical data is not
predictive,needexperienced practitioners to anticipat@n-linearassumption changeBlanning

proactively for change was shown effective during the pandemic,iethrenchange did not match up
exactly to the actual outcom®&lany risk managers understand their company better than anyone. Let
them shine! Opportunities await those who accept the challenge.
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Section3: Background

This research project waponsoreddy the bint RskManagemen&action (JRMS)f the CIA CASandSOA
(thanks to the Financial Reporting and Reinsurance Secdtiarsjrvey was developed and made available
through an email link to members of tiABMSOthers were invited to participate using the International
Network of Actuarial Risk Managers (INARISY SERWembership distribution lists of sevefDA
sectionsthe CERA Global Association, lttternational Actuarial Associatiodf) ERM Sectioand social
media such as Twitter and LinkedIn groups related to risk management. A fiGiare$ponses were
received. This represents a matepatcentge relative to the number distributed (more than 2,50th®
JRMS). This is théth survey completeih the research seriedlany questions generate sustained trends
that suggest conclusions, but the results continue to evolve as the time since tioédlicaisis lengthens
and geopolitical changes occlir.recent yearsconcerns over cyber issues and climate change increased
and, of course, in 2020 tHe@OVIEL9 pandemic was a great concefirhe previous surveys were distributed
in April 2008, Novemb&008, December 200D ctober2010, October 2011, October 2012, October
2013, October 2014, November 20Npvember2016 November 201,/November 2018November 2019
and November 2020Tte currentyear survey was conducted in Novembe2Z2@oinciding with the
COP2&limate conference in Glasg@amd closing just before the U.S. Thanksgiving holidéigles
podcastsand previous research reports can be found at:

www.soa.org/resources/researchports/2015/researckemergingriskssurveyreports/

April 2008 First survey 1 Article: pages 114 of The Actuary
, August/September 2010 issue
f Max J. Rudolph, International Survey of www.soa.org/library/newsletters/the
Emerging Risks, International News actuarymagazine/2010/august/act
(SOA, August 2008, gges18c21, 2010vol7-iss4.pdf

http://soa.org/library/newsletters/inter
nationalsectionnews/2008/august/isn
2008iss45.pdf October2010r Fourth survey
91 Article (reprint): pages 20 ofRisk
ManagementMarch 2009 issye
http://soa.org/library/newsletters/risk

1 Research report
www.soa.org/research
reports/2011/researc2010-emerging

management :
newsletter/2009/march/jrri2009 ww ]
iss15.pdf 1 Article: pages & of Risk Management
August 2011 issye
www.soa.org/library/newsletters/risk
November 2008 Second survey managemert
newsletter/2011/august/jrri2011-
T Research report iss22rudolph.pdf
www.soa.org/research
reports/2009/researct2009-emerging
riskssurvey/ October 2011 Fifth survey
1 Research ngort:
December 2008 Third survey www.soa.org/research
reports/2012/researct201l-emerging
1 Research report riskssurvey/

www.soa.org/research
reports/2010/researct2009-emerging
riskssurvey/ October 2012 Sixth survey

2This 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/

1 Research report
www.soa.org/research
reports/2013/researct?012emerging
riskssurvey/

1 Risky Business Bulletin, June 2013:
https://www.soa.org/globalassets/asset
s/files/newsroom/erb201306.pdf

1 Article: pages 17 ofRisk
ManagementAugust 2013 issye
https://soa.org/Library/Newsletters/Ris

k-Management
Newsletter/2013/august/jirr2013

iss27.pdf

October 20138 Seventh survey

1 Research repodndKey Findings
www.soa.org/research
reports/2014/2013emergingrisks
survey/

1 Article: pages 385 ofRisk
ManagementAugust 2014 issye
www.soa.org/globalassets/assets/librar
y/newsletters/riskmanagement
newsletter/2014/august/jrri2014

iss30.pdf

October 2014 Eighth survey

1 Research report
www.soa.org/research
reports/2015/2014emergingrisks
survey/

1 Article: pages &b of Risk Management
April 2016 issue
www.soa.org/globalassets/assets/librar
y/newsletters/riskmanagement
newsletter/2016/april/rm2016iss

35.pdf

November2015t Ninth survey

1 Research report
www.soa.org/research
reports/2016/2015emergingrisks

survey/

i) 23

November 2016 10th survey

f

Research report

www.soa.org/research
reports/2017/10themergingrisks
survey/

SOA News Canabllng, Lessons from

the Masters,September 2017
www.soa.org/Files/Research/Projects/e
rm-lessonsmaster.pdf

Summary ofindings
www.soa.org/Files/Research/Projects/1
Oth-emergingriskssurveysummary.pdf

November 2017 11th survey

1

Research reporKey Findings report
and Research Insights podcast
www.soa.org/resources/research
reports/2018/11themergingrisk

survey/
SOA News Canalbing, February 2019

November 2018 12th survey

f

Research repordnd Key Findings:
www.soa.org/resources/research
reports/2019/12themergingrisks

survey/

November 2019 13th survey

1 Research report and Key Findings:

https://www.soa.org/resources/researc
h-reports/2020/13themergingrisk

survey/

November 2020 14th survey

1 Research report, Key Findings, Video

and Data Visualizations:
https://www.soa.org/resources/researc
h-reports/2021/14thannuaisurvey/

Rather than dveloping 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 foundratv.weforum.org The 23 risks used in this survey are

described in detail in Appendix I. They differ slightly from those in previous jeaiirrent 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/
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guestions have also evolved over the years, with the base questions stable arehdpd questions
replaced oncénformation received had stabilized.

Some definitions were updated to reflect current common risk definitions. Each risk has been categorized
as either Economidiyerisks), Environmentdfige), Geopoliticalgever), Societalfour) or Technological

(two). The current survey continues this evolution, adding and subtracting a few questions while leaving
the core of the survey intatd allow trends to develagResponses to opeanded questions haveeen

minimally edited

Note that individual results have generally been rounded to the ned¥gsiblstated totals may not add
up to exactly 10%(charts reflect the actual splits)

Research reports do not create themselves in isolation, and the researcher thanks DaveSteyam,

Hodges, Victor CheBandee SchusteBrian Fanninjan SchubndDavid Schraufor their help designing

and implementing the questionnaire, along with gleaning information from the results. Of course, all errors
and omissions remain the responsipibf the researcher.

3.1 Researcher

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

Max J. Rudolph, FSA, CFA, CHRAA
Rudolph Financial Consulting, LLC
11981 Ballpdr Way, Apt 426
Papillion, NE 68046

402-895-0829
max.rudolph@rudolpfiinancial.com
www.rudolphfinancial.com

Twitter: @maxrudolph
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Section 4: Results

Thel5th Survey of Emerging Riskponsored by th€anadian Institute of Actuaries (Cl2gsualty
Actuarial Society (CAS) and Society of Actu@(@4 with specific thanks to the Financial Reporting
ReinsurancandJoint Risk Management Sectpoonsisting of members from each of the three
sponsoring organizationsjcludes sections coverirgrrent risks, emergingrisks Jeadingindicators ERM
andcurrent topics. Highlights of each section are presented here, with complete results found in Appendix
II. Appendix | shares individual risks and their definitions, derived over the 15 iterations of the survey.
Respondents submittedtatal of 153 surveygdownfrom 188in the prior survey)The surveyequests
individual rather tharfiormal company responses. It uses an anonymous electronic fdhais¢ncourags
the expression dhdividualopinionsrather than company positionslany multiplechoiceformat

guestions are followed up with questions askiwye or éprovide examples allowing expansion of the
concept comparison from prior surveyand additional learning for reades§ the results In some cases,
the written responses have been sorted based on the answer to the corresponding rehitizie
guestion. Readers are encouraged to review all of the commempiled in Appendix Hndcompare

their conclusionsvith those of the researche

The analysis includesnially completed surveys, wigiercentiges adjusted for the number completing
each question. Answers Nbt sureandNot applicablevere typically excluded fropercentges except
when these responses were considered meaninghe. responses wetboughtprovokingfor the
researcher, as occurs eachaye

4.1What Changes in Responses Mean

Note that each survey is taken at a different poirtigtory, so the same risk managers do not necessarily
respond This year63% of respondents reported that they also participatethe pasiand 5% have been

a risk manager for at least 10 yedepeat respondentsespecially those with great familiarity of the topic,
mightbe more likely tawhange their responsdmsed on nhew or recent experienciéghile the actual

results (to the near one percengre provided, the survey should be interpreted based on directional and
relative changes between iteratioriacreases and decreasesresponse ratesand relative to the
averagereflect the responden@elativeperception of the risk, not actual changesssessment of the

risk itself. A risk may not have changed at all, but anothemagkbeperceivedashigher or lowerand

that affectsthe relative importance ofther risks.

It can be confusing to talk about percentage changes when stesw@lys are reported in percentages, so
changes are always reported as absolute percerpag® changes. For example, if the previous survey

NBLR2NIGSR  mMmgE: NBalLlRyasS NIGS yR (KA& &SIFNRaE NBalLRy

4.2 History

Asin previous reports, the survey results show that current values of the Standard @& Fab(S&P 500)
equity index (Figure2), the price ofa barrel of oil (Figure3) and theexchange rate of thEuro relative to

the U.S. dollar (Figuretl seem to anlgor 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 drivepenfeptions obmerging ks.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 2
S&P 50020082021
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SourceS&P Dow Jones Indices LLC, S&P 500 [SP500], retrieved from FRECRésele@aBank of St. Lauis
https://fred.stlouisfed.org/series/SP5Q0@¢ebruary 24, 20P
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Figure B
Price ofOil, 200&2021
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SourceU.S Enepgy Information Administration, Cushing, OK WTI Spot Price FOB,
www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RWTC&f=D

Figurel4
Exchange Rat&).S. Dollars pdturg 20082021
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SourceBoard 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 biaimfluencesthe resultsof any surveyThe yeaP021 arrived with a vaccinagainst COVHDO

but with many ofthe same issues tied to climate change and geopolitical intrigue. Since the survey closed
Russia invaded Ukrairiefluencing oilinflationand food securitythe dollar has strengthenednd severe
weatherand wildfireevents are occurring regularly atusual times and places.

The following information provides context to previous surveys. Note that these responses are to a
question asking faXJB & LJ2 ytdp fivé éndef@ing risks. For example, in Survéigtéd immediately
below,Oil shockvas listed by 5% 0f respondents as one of their five. (Edte: Some risk names have
evolved over timge.g.,0Oil shocks nowEnergy price shogk

Survey 1 (April 2008)

1. Oil shocK5™6of respondents)
2T.Climate changé40%)
2T.Asset price collap$é0%9

3. Currency tren@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, shorttieatroubles surfaced at Lehman Brothers, AlG and the
mortgage giants Fannie Mae and Freddie Mac. By the end of Octoberekfid&to the previoussurvey,

the S&P 500 had dropped @pthe price of a barrel of oil had decreaseé«#hd the U.S. dollar had
strengthened 2% The top four emerging risks from this second iteration of the survey were as follows:

Survey 2 (November 2008)

1. Asset price collap$64%)
2. Currency tren8%

3. ShortOil price shociB9%)
4. Regionalnstability(34%)

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

The thrd survey was in December 20@% which timghe S&P 500 had increased4.4he price of a
barrel of oil was up P8and the U.S. dollar had weakert®gdl 7% The economy had begun to recoveor
the first time, he top four emerging risks includ€thineseconomic hard landing

Survey 3 (December 2009)

1. Currency tren@66%)

2. Asset price collapgé9%9

3. Oil price shoc{d5%

4. Chineseconomic hard landin@3%9

The indicators had not changed materially by late 2G1the European debt crisis ramped up. The stock
market was up %, the price of oil was up ¥9and the dollar had further strengthened b%6Most of the
top five results continued to come from the Economic catedaotgrnational terrorisnandFailed and
failing stateamade their first appearance among the top five.

Survey 4 (October 2010)

1. Currency tren49%)

2. International terrorisni43%)

3. Chineseconomic hard landin@1%9
4. Oil price shoc{d0%

5. Failed and failing stat¢88%)
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In late 2011the U.S. stock market was dow¥bdverallandvolatile during the year, the price of oil was
down ®oand the dollar had further strengthened against ¢ueo by 44 Several major events occurred,
including the Japanese earthquake/tsunami tredArabSpring.

Some of the risks were updated for the 2011 survey. One risk was moved to a different category, two were
combined and onwvasadded. (These changes, along with others since then, are described in Appendix I.
Comparisons were adjusted for trending pwes.) Most of the topix results continued to come from the
Economic categonA new risk Financial volatilityresonated with risk managees they made it their top
selection. This was the first time th@ybersecurity/interconnectedness of infrastructymeeared in the

top five and the last time (to date) th@il price shocthow Energy price shogkas appeared.

Survey 5 (October 2011)

1. FHnancial volatility68%)
2. Failed and failing stat€g 2%
3. Cybersecurity/interconnectedness of infrastruc(@ego
4. Chineseconomic hard landin@®2%9
5T. Oil price shociB2%9
5T. Regional instabilit{32%)

In 2012, equity markets surpassed theels of spring 2008 for the first time (up23ince the previous
survey), while oil prices rebounded ¥@7and the dollar strengthened%d.

Survey 6 (October 2012)

1. Financial volatility62%0)

2. Regional instabilit{42%0)

3. Cybersecurity/interconnectedness of infrastruc{aego
4. Failed and failing stat€83%9

5. Chineseconomic hard landin@@1%9

Equity markets (19%) and oil prices (3 continued their upward trend in 2013, while tdeS dollar
reversed course and weaken@d9 versus thesuro. Natural disasters were prominent, including
Hurricane Sandy in tHé.Sand Typhoon Haiyan in Asia.

Survey 7 (October 2013)

1. Financial volatility59%)

2. Cybersecurity/interconnectedness of infrastruc{airgo
3. Asset priceollapsg30%)

4. Demographic shift3029

5. Failed and failing statd29%9

6. Regional instabilit{29%)

By the fall of 2014, the dollar had started to strengthen againstuhe (249, the stock market was up
(17%9 and the price of oil had started to go down¥g2Much 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)

1. Cybersecurity/interconnectedness of infrastruc¢asgg
2. Financial volatility44%)

3. International terrorisn{41%)

4. Regional instabilit{37%9

5. Asset price collap$81%)
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Fall 2015 saw the dollar strengthen relative to¢heo (up 144, which also drove the price of oil down (by
49%), since it is primarily transactedlihS.dollars. The U.S. stock market increased%yafd cyber risk
seemed to be constantly in the news.

Survey 9 (November 2015)

1. Cybersecurity/interconnectedness of infrastruc(a&o
2. Financial volatility45%)

3. Terrorism(37%9

4. Asset price collap$81%)

5. Regional instabilit{26%)

Thefall 2016 survey @tirred during a period of transitiowjth the survey completed immediately
following theelection of Donald Trump &sS president,and the metrics were stable. The top three risks
remained the sameRetrenchment from globalizatiomade the largest movas voters around the world
considered populist candidates and causes. The top catastrophic events in 2016 were earthquakes,
wildfiresand flooding due to tropical storms (e.g., Hurricane Matthew) and thundersforms.

Survey 10 (November 2016)

1. Cyber/interconnectedness of infrastruct(B8%)
2. Financial volatility44%

3. Terrorism(39%)

4. Technology34%)

5. Retrenchment frorglobalization(30%)

Thefall 2017 surveyantinued 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, includedHurricanes Harvey, Irma and Marédong with atmospheric rivers on theest Coast of

the U.Sand wildfires. Earthquakes in Mexi@ycloneDebbie in Australia, European temperature extremes
and Asian flooding all contributed to worldwide risk events.

Survey 11 (November 2017)

1. Cyber/interconnectedness of infrastruct(58%)
2. Terrorism41%)

3. Technology38%)

4. Regional instabilit{31%)

5. Asset pice collaps€30%9

The personal impact of climate change was highligimt@@18by wildfires, flooding, heat waves and storm
O2yOSYy (NI GA2ya FStd I a | dzNNR Ol y S Geopoldigal téhéiahs KS+ @& Ay (¢
remained high, although events in North Korea and Syria received less attention in the press.

Survey 12 (November 2018)

1. Cyber/network infrastructurg6%o)
2. Climate changé49%)

3. Technology40%)

4. Demographic shif32%)

5. Financial voldlity (27%)

3 Swiss RePreliminarydgmakEstimates for 2017Global InsuredLosses of USD 1®ilion Are Third Highest ondgmaRecord€ ¢ Y S 6 &
releasePDecember 20, 201 Wwww.swissre.com/media/new®leases/2017/nr20171220 sigma_estimates.html
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Climate eventsvere recognizedround 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)

1. Climate changé4%)

2. Cyber/network$51%)

3. Disruptive technologiB5%)
4. Demographic shif33%)

5. Financial volatility29%)

The COVH29 pandemiemerged intca worldwide event as globsilipply chairand geopolitical tensions
were interwoven with the healtimpacts Wildfires in Australia and the western United States kept climate
change in the discussion, and Black Lives Matter protests were held globally.

Survey 4 (November 2Q0)

1. Climate changé0%)

2. Cyber/network$47%)

3. Pandemics/infectious diseagd5%)
4. Disruptive technolog0%)

5. Financial volatility31%)

The COVH29 pandemic evolved with new variaims2021 Vaccines worked, especially against
hospitalization and death, for thoseéth access who chose teceive it A polar vortex reached to the
Mexican borderrecordheat wavs hit France anavesternNorth Americandmajor flooding occurred in
many places, including India, China, Afghanistan and Europe. Drought and wildfseoegentd around
the Mediterranean an€olorado sufferethrgeeconomic impact from a wildfire.

Survey 5 (November 202)

1. Climate changé8%)

2. Cyber/network$52%)

3. Pandemics/infectious diseag88%)
4. Disruptive technologi32%)

5. Financialolatility (30%)

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 definitionstef (NS I 1 S& G & & (0 N> (G S 3 ARDssiblerredpddses NBf I G SR
follow combinations of three groups (world econgmme personally or my firm/industriives, habitat and

safety) and two typgof impact (financial, disruptionih the current surveydisruption responses

increased and financial responses decreased in everyArassg the responseptionsfor defining

strategic impact,ife were selected bwat least14%of respondentswith a large increase in the response

Financial impact ome personally or my firm/industfyp 5%)The largest drop was previously the top
responseDisruption to lives, habitat and safé¢tiown 10%)As shown in Figureéslthe most commonly

selected definitiowasDisruption to the world economy.
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Figurel5
Greatest Strategic Impact
% of Responses
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Respondents also were asked to consider 23 risks and identify the risk with the greatest strategic impact.
Complete definitions of thesks are provided in Appendix I, il risk namesarealso listed here fathe
NXB | ReBnMdnianceRisk 3 was updatefrom Chinese destabilizationrecentsurveys.

Economic Risks 16. Globalization shift

i 17. Regional instability
1. Energy price shock

2. Currency shock
3. Emergent natiomlestabilization Societal Risks
4. Asset price collapse o ) )
5. Financial volatility 18. Pande_mlc_s/mfectlou_s dlsea_ses
19. Chronic diseasasedical delivery
20. Demographic shift
Environmental Risks 21. Liability regimes/regulatory framework

6. Climate change
7. Loss of freshwateservices Technological Risks
8. Natural catastrophe: tropical storms
9. Natural catastrophe: earthquakes

10. Natural catastrophe: severe weather

22. Cyberhetworls
23. Disruptive ¢chnology

Geopolitical Risks

11. Terrorism

12. Weapons of mass destruction

13. Wars (includingivil war$

14. Failed and failing states

15. Transnational crime and corruption
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4.4 Qurrent Risk

Each year a benchmarking question is asked about the top curremafskethe respondents answer this
guestion, 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 hielpwsrcome them.

Changeso risknames and definitionsince the original WEdefined risks are documented in Appendix I.
The 23 emerging risks used in this iteration of the survey were revidiaverks werainchanged foall
risksexcept oneand fourrisks had their definitionspadated.The definitionathangesdescribed in more
detail in Appendix gdded digital currencie€(rrency shogka reference toafCFD (Task Force on Climate
related Financial Disclosujg€limate change substance abus€hronidiseases/medical delivérgnd
skills shortage©emographic shiftEach reflects updated thinking about the risk. Some were
recommended in the previous survey.

The distribution of results by category follows, along with gréar resultsThe 2020 and@1 results
were heavily influenced by the arrival of the CGMIpandemic, especially in the current risk results.
Pandemics/infectious diseasgsked in 2020, appropriatelsesulting inother risksbeingdown

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 Figureslthe Societatategory led byPandemics/infectious diseasdsminated the
responses by collectingearly half (47%). Each of the other categories lost groundaiigest decrease, at
14%, was thé&eopoliticatategory? Some of these extremes rebalanced in 2021 in a form of mean
reversion.

4 All tables include the most recent results, starting with theecit survey and working backward, as shown here.
5 Throughout this report a percentagmint change means an absolute increase or decrease (ex@;pgercentagepoint increase from 22%
is 24%) and does not reflect a percent change (e.g., a 2% ina@asz2f is 22.4%).
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Figure B
Qurrent Risk with Greatest Impact
% ofResponses in Given Year
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From an individual risk perspectidimate changesboundedfrom 11% to16%(same level as 2019)
between surveyt remain inthe secondgspotbehindPandemics/infectious diseasefichdecreasd

from its peak of 45%h the previous survelp 27%of respondentselecting it as having tlgreatest
currentimpact These two riskBnished ahead dfinancial volatilityCyber/network (up 4%)and Asset
price collapserailed and failing stateropped from 3% to 1%he only other risk that fell by at least half.

All butfiveriskswere chosen as thedp current risk by at least one responddriss of freshwateservices,
Naturalcatastrophe: tropical stormslatural catastrophe: earthquakeddaturalcatastrophe: severe
weatherand Chronic diseases/medical delivesre not chosen

There were several themes in the Other category. Respondents identified current risks tied to flawed
democracies and misinformatioBlobalization shifis likely the closé®xisting risk.

Figure ¥ shows how current risks can change between sur@sts labels reflect 20 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 7
Top Current Risk{ear Over Year
% of Responses in Given Year
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Thetop two choicedlifferentiated themselves from the other optiohese were thetop five current
risks choserwith the top four repeatingrom 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%

0 35

When looking at trends it is interesting to see how the top five current risks have performed over the last

10 yearsClimate changhas steadily increaseBandemics/infectious diseasgsked in 2020 as COVID
erupted andrinancial volatilityell (along with other economic risks)tamse increased since the great
financial crisis.
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Figure B
Top Current RisK,0-Year Trend for Top Five Responses
% of Responses in Given Year
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4.5SECTION: Energing Risks

Emerging risks in this survey are probed from several perspettigdise emerging riskstop emerging
riskandriskcombinations. Respondents look at each using a separate question.

4.5.1 Top FiveEconomi@nd EnvironmentaRiskdncrease

After choosing which risk has the greatest current impact, respondents chose up to five emerging risks that
ayou feel will have the greatest impact over the next few ye@iteWEFsuggests a reasonable time

horizon of 10 years, but that is not required here. The tatampared across surveys and consder

recent events as part of the analysis.

Each survey comsat a unique time in historithe pandemicgeopolitical concerns amiimate change
clearly had amutsizedimpact on thigteration of thesurvey.Prior to viewing the results, the researcher
has a view of what to expect based on recency biaspdlilmckgor Pandemics/infectious diseasexd
increases foEnergy price shoekere not surprising, but other risks that were in the news did notreze
expectedgains. These includéd¢htural catastrophes: tropical storp#iled and failing statesd
Disruptive technologglimate changeebounded and set a new high

While 8l%o0f respondents chose the full complement of #reergingrisks, the averageumber selected

was 472. Percenagesreported forthis survey are based on the number of respondents who answered the
specific survey questiao sum greater than 100% (for coanigon to other results this question is later
recalculated to a total of 100%lhis allows consistent comparison with previous and subsequent survey
iterations.

In a tight race with each category between 18% and Z@%politicamaintainedits lead(23%of the total
selections came from this categyrgespiteonce agaimplacing no individual risks the top five(top
responses wergVars (including civil warahd Globalization shiftwith the increasingenvironmental
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category(20%, up from 17%i) second placgfollowed bya resurging Economaategory(19%, up from
16%) Societal andechnologicatied for fourth The results distributed by category (uspegcentges of
total responses) aras follows

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

As Figure 9shows, each category has its own story across the history of the siimemovery by
Economic risks may prove prophetic as 2022 seems to retedghtened concern for each of the five
risks.

Figure B
Emerging Riskby CategoryUp to FiveRisks Chosen per Survey)
% ofTotalResponses in Given Year
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were completed, witlversiorsin bothspring andfall. Financial volatilityvas added in 2011, maintaining 23

risks by combininBandemicand Infectious diseasesto a single risksince then, the survey has been

completed each fallvith the same set of risks (although risk names and definitions have evolved).

In 2021, here were material increasesarfewindividual risksRisks up at least 5% includedergy price
shock(18%, up from 4%Jimate chang€58%, up fronb0%) Loss of freshwater servidgd$%, up from
8%) andCyber/network$52%, up from 47%). Risks down 5% inclideléd andailing states(13%, down
from 18%)Pandemics/infectious diseag88%, down from 45%) amisruptive technolog{32%, down
from 40%). New highs were posted Eorergy price shogklimate changandLoss of freshwater services
New lows were achieved Bmergent nation destabilizatioherrorismFailed and failing statesnd
Regional instability
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The top five specific responses were spread across the Ecomviilgnmental, Societahd
Technologial categories. Multiple respongesip to fivec were encouraged. Thgercentages shown here
use the number of respondents in the divisor, so totals are much greater thé T8 top five total
210% slightly les®© 2 y OS y (i NI (i S R 218 dnd/eachof theitop Bv&riskddasselectedon at
least30%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 intepnefte changand

Disruptive technologyave steadily increased, whiaancial volatilitglecreasedPandemics/infectious
diseasesose in 2020 but was already elevated. Risk managers had already recognized the potential impact
based on Ebola and influenza scares in the recent past.

Figure20
Top Five Emerging Rislt§-Year Trend for Top Five Responses
% of Responses in Given Bamedn allResponse@nultiple allowed)

16%

12%

N\
. \j_/><\

0%

2021 2020 2019 2018 2017 2016 2015 2014 2013 2012

= Climate change Cyber/networks

Pandemics/infectious diseases— Disruptive technology

Financial volatility

Trends of at least two consecutive years may act as a leading indideterare few that meet the criteria
in 2021 due to thesurge inPandemics/infectious diseasaghe 2020 survethat led to offsetting
decreases in other riskEhe lonericreasing trengdof three yearsis Currency shocRhe longest écreasing
trend is Weapons of mass destructitor four years A threeyear streak continues férailed and failing
states Twoyear decreasing streaks have startedHorergent nation destabilizatipisset price collapse
Natural disasters: tropical storm&ars (includingivil wars) Transnational crime and corruptidRegional
instabilityand 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 longerm averages. For this purpose, the datssanalyzed as percentge of all responsdso
totals are 100%) hreeof the five catgories were higher than their average over tbesurvey cycles.
EnvironmentalZ0%vs M%average), Societal §6vs U%average) and Technologi¢aB%vs 13%
average) each satisfied this criterion, while Economib (s D% average) and Geopoliticald® vs 8%
average) werédower. Among individual risképf the 23 had abovaverage results. The greatest positive
differential wass% forClimate changeSeverabther risks wereabove average by more thafglwith
Pandemics/infectious diseasexl Disruptive technolodyigher by 3% an@ars (including civil warahd
COyber/networkshigher by2% Elevertrended below averag@nce agairincluding all othe Economic risks
despite some recent gains in the categ@yrrency sho¢cEmergent natiowlestabilizationFinancial
volatilityand Terrorisnfell 3% below average amkkset price collapsEailed and failing statemnd
Regional instabilitat 2% below average were the only other risks that fell more than 1%.

Figuresl8through 2 show recent trend$or each categorwhenrespondents chosgup to)five emerging
risks. The denominator in thgercentages is the total number oésponses receivedather than the
number of respondents. This allows a comparison to the top current and emerging risk categories.

Economic risks wemselectedmore often in totalthan in the previous survelgd byEnergy price shogcs
shown in Figur@l.

Figure21
Emergig Risk Trend€£conomidrisks
% ofTotal Responses
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As shown in Figur22, four of the fiveEnvironmental risks werelectedmore often in the current survey
The increase in responses fooss of freshwater servidesespecially interesting as it is an underlying risk
without splashy media coverage
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Figure22
Emerging Risk TrendanvironmentaRisks
% ofTotal Responses
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In the Geopoliticatategorynone of the seven riskscreasedn the current surveyas shown in Figure32
The conflict in Ukraine will be reflected in future risk surveys.

Figure 3
Emerging Risk Trend3eopoliticaRisks
% ofTotal Responses
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None ofthe Societal risks chos@rcreased in 2021This can be seen Figure 2.

Figure24
Emerging Risk Trend®cietalRisks

% ofTotal Responses
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Cyber/networksebounded butas gen in Figure 2 Disruptive échnologyell back. Botliemainamong
the toprisks chosen
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Figure
Emerging Risk TrendgechnologicaRisks
% ofTotal Responses
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Some of theecent differencesre highlighted in Figures2lt is interesting to see how certain riskenge
between yearsThe data labels presented are from220with risks sorted based on 20results.While
pandemicsand some types of technology fell DR & { Y I Y Is, Thé dlilieft sideyRéfldtis
increass in several risks that were ranked quite low in the previouvey
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Figure B
YearOverYear Emerging Riskdp(to Five Risks Chosen)
% of Responses in Given Year
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4.5.2 Top Emerging Rigkimate change

Respondents were asked to state the single emergingnisk the group they selected in tipeevious
guestion,they expected to have the greatest impact. The responses to this queatibe volatile

between yearbased on recent event$he Environmentatategorymaintained the top ranking, witthe
Economic category surging to secoflde Societal category, reached a new survey high behind a 3%
increase fronDemographic shifland the Geopolitical category saw a new low as six of the seven risks
were below the previous surveglimate changeat 26%yould be the leading category bgetf and isvell
ahead of second plac&yber/networksThe largest drop wdsisruptive technologyrom 15% to6%.The
largest increase wasyber/networksincreasing fron3% to13%.These twadlechnological categonsks
flipped positions from therior 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 Z compareghe top emerging riskat the category levdbr the fall 2008, 20% and 2@1 surveys.
The chart shows how rislategoreshave trended, although here has been a lot of volatility along the way
both in total and within specific risks (see Appendixidl. gerceptios in the Economic category have
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fallen dramaticallyfeedingincrease®ver timefor the EnvironmentalSocietal and'echnological
categoriesThe Geopolitical category had beenbdtauntil its recent decline.

Figure 7
Emerging Riskith Greatest Impactyy Category
% of Responses in Given Year
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The top emerging rish this iteration of the survey remain@&limate changewhich dominates each of the
survey questionasking about emerging riskdyber/networkss secondPandemics/ infectious diseases
dropped out of the top fiveHere are the leading responsegth results indicated for 2022019

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 yeatsntrecal
results are more volatile than the other questioGfmate changspiked in 2018 and has been stable
since.Financial volatilithas reboundd after dropping fromearlierhigh levelsCyber/networkécreased
and then fell back, and the last two years have seen it offseDistluptive technologyvith each moving
in opposite directionby similar amountdDemographic shittas bounced around but reaath@ new high
in the current survey.
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Figure28
Top Emerging Risk0OYear Trend for Top Five Responses
% of Responses in Given Year
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For each risk category, FigurégstlZrough33 shows how respondents answerdite top emerging risk
guestionwithin the category for the most recent three surveys. Note thattbrizontalaxisfor 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 sufeylength of the individual bar has

not been rounded.

As shown inigure 2, the Economic category shedthe highest resulin the Energyshockrisksince 2015
andthe highest result in thé=inancial volatilityisk since 2018Respondents seem to be aware of a
growing concern around economic risks.
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Figure @
Top Emerging RisksEconomic
% ofTotalResponse
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Environmental category riskshown in Figur80, remain smallexcept forClimate changewhichremains
the top overall riskor the fourth consecutive year

Figure30
Top Emerging Risks€nvironmental
% ofTotalResponses
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Geopolitical risks tend to be the most volatile in the survey, so it is not surprising to see i8 Rigate
many of these risks whipsaw, with21 a down yeaf errorismandFailed and failing statesachrecorded
thef 2 6Sai NBadzZ Ga A yGlobdiZationstildd Bsdo@est résult Siicg 2085. | Y R
Figure31

Top Emerging RisksGeopolitical
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Asshown in Figur82, the Societal categorgaw a spike in thBemographic shifiskto its highest level,
offsetting a drop of 3% in theandemics/infectious diseasesk from its high in 2020
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Figure32
Top Emerging RisksSocietal
% ofTotalResponses
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In the Technological category, shown in Fi@eCyber/networks rebounded from its lowest level (8%
139 andDisruptive ¢chnologyell to its lowest level since 2015

Figure33
Top Emerging Risk§ echnological
% ofTotalResponses
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Figure34 compares the percentages selecting each risk as the top risk with the percentages selecting each
risk as one of the five top riskor ®veral risksthese two measures pkrceivedmportancevary:. If we

usethe highestabsolutepositivedifferentialto mark the importance of being the top overall risk relative to
inclusion in the top five listhat riskwasagainClimate changeat 13% Thegreakest negative differentias

Loss of freshwater servicab3%

Figure34

EmergingRisks Selected for Top Five and Top Risk

% of Responsés Given Question

30%

20%

Q,
1 pr 5% - 5% ¢
5 4% d 4% 19 6
4% 05 3% 7 I ¥ . 3 g 3% 2% can Moo 3o
S i . | I
= ] »
e T T R - SO S LA E AR ATE A
5 S F T T a1 o T ST S
o N e’ AF . PO R Y R N Y S o
AR E P FNS S TS TS FFEFLST S
S TR Y e 2 & N S RS P SR NI P
T S SN A S ) @ O W (@ T e 2 NN
VQESF I PITFIES ¥ L @ DY . g & N S
AN $E &S @O K| o" 0K O N @O F S F e
&Y AR ST Y @« 2 F D A 0 F @ EE L
& 2 & BN & 2700 & @ & F &S
& .(\‘Z"j ?5) ¥ \‘\“6 & \}{\g- Q> {\(Q (O & é,\ Q &Qo o
o 3 SIS RN >
o S C L & & O
\ro Q\Q:b ,s\} (\b Y \'/\,b
N o L
Q7 0
& &
<& C

. Top 5 Emerging

Top Emerging

A comparison dhe top current risk and top emerging riskggest which risks are expected to be
relativelymore important in the future. The largesbsolutenegativedifferential (curreniessthan top
emerging riskis Climate changeat 10% followed byCyber/networkand Demographic shiffThe largest
absolutepostive differentialssuggesting aexpectation ofowerrisk in the futureare
Pandemics/infectious diseasd22%,Wars (including civil wara} 3% andisset price collapsd 2%

While the topfive emerging riskhoices might be thought to come from a different distribution ceve
compare those selections with top emergiigkscores as a gauge of concentration riggkthat have
higher concentration riskave aop five score materially lower than their t@merging risk scorem this
yeai@ surveyriskswith the highest differentiadre Climate changandFinancial volatilitylLoss of
freshwater servicdsas the greategpositive differential, a8%

Another interesting characteristaf a particular risk i® havethe topfive responsde the highest of the
three measures of its perceived riskhis could reflect a risk that respondents are worried abouthieyt
camot quite get theirheadsaroundbeingthe most important risk. As shown in Fig8g&e this

characteristic is seen witi bf the

23risks More interesting is which riskswetheir maximum score

outsidethe top five emerging risguestion For current riskhe four riskswhere t is the top score across
the three questionincludePandemics/infectious diseasAsset price collaps#/ars (including civil wars)
andEmergent nation destabilizatiomhe risks where the top emerging risk is the top score infiltele
risks Financial volatilityClimate changedDemographic shiftiability regimes/regulatory framewaoakd

Cyber/networks
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Figure35
RiskPerception by Rskand Question
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4.5.3 Risk Cobmnations

Risks interact with each other. Sometimes it matters, with higrdar interactions resulting in tipping

points that generate a regime shift to a new distribution. The risk combirgistion 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 thinlare 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 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)y For m

entities thiscan bea solvencylriver. Risk management efforts manage most regular risks, but risk

interactions are hard to plan foWhen multiple risks are correlated, or randomly occur at about the same

GAYST O2YLIyASa INB G Nral AF GKS& KIF@GSyQid LINEPI OGA G

To explore this issue, the sunasked ach respondento choose up to three combinations of two risks
they believe will have a large impact over the next few yedtter concurrently or sequentiallippendix
Il includes a grid showitgw many of eachombinationwere chosen.

Even though the question is about combinations of risks, it is helpful to look first at the distribution of
categories from which theskswere chosen. The Geopoliticahd Economicategoriesarethe most
frequent response categories, wiin increase ithe Societal category offsetting a decrease in
EnvironmentalFigure & providesa 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 ®

Most ImpactfulRsk Combinations by Rsk Category
% of Respons&electedrom Categoryn Given Year
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The ndividual risksnost oftenselected for combinationsere Climate changeCyber/networkand
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 itréhe results for the topisk
combinations, but each of the five top responses has its own story. As with the other qu&3iinate
changes risingFinancial volatilityalling andCyber/networkpeaked in 201®isruptive technologseems
to have peaked, at least temporarily, \gtWars (including civil warg)as stable until it began rising in the
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last three surveys. The survey is not always a leading indicator but does seemawticipeged a higher
likelihood of conflict.

Figure37
Top Risk Combination&0-Year Trend folTop 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 pleecentige choosinghem. The topfive combinations among
the 421 responses were as follows:

33 responses 8%p. 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%

L . . 12 responses 3%
Pandemics/infectious diseases

o ) ] Terrorism
Chronic diseases/medical delivery

Cyber/networks
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The major category combinations wer® followgwith percentages from the current anehost recent two

prior surve):

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% 4% 4%
Economic Technological 4% 4% 5%
Geopolitical Societal 3% 7% 4%
Societal Technological 3% 4% 3%
Environmental Technological 1% 1% 2%

By category, respsesR 2 yf€nérally vary by a large amount when viewed across the four major
guestionsAs fiown in Figure 8, exceptions occur for th8ocietatategory the frequency of including
these risksisthe top currentrisk ishighdue toPandemics/infectious diseageSeopolitical frequency of
selectionastop combinationrisk ishigh), Technological (selection as top current risk is low), Geopblitic
(selectionastop five emerging risks is higland Environmenta(selection otop emerging risk is higfue

to Climate change

Figure 3

Selection of Risks @ategory by Question

%of ResponseSelectedrom Categoryor Given Question
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Risk by riskhere is much more variation, as shown in Fig@&e 3

Figure 3

Selection oRiskby Question

%of Responses to Given Questiosie that two versions of the chart are providede with results
uncapped andhe otherwith results capped at 15% to allow better review of the majority of the risks)
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The following risks were most oftealected as thedp current riskrelative to the other questions)

f
f
f

Emergent nation destabilization
Asset price collapse
Pandemics/infectious diseases

The following risks were most often selected as one ofdpdive emerging risks

Loss ofreshwater services

Natural catastrophe: earthquakes
Natural catastrophe: severe weather
Globalization shift

Disruptive technology

The following risks were most often selected as teemerging risk

=A =4 =4 -4 =4

Financial volatility

Climate change

Demographic shift

Liability regimes/regulatory framework
Cyber/networks

The following risks were most often selected as part ohsbation

=4 =4 =4 -4 48 -4 -8 -8 -9 -9

Energy price shock

Currency shock

Natural catastrophe: tropical storms
Terrorism

Weapons of mass destruction

Wars (includingivil warg

Failed and failing states
Transnational crime and corruption
Regional instability

Chronic diseases/medical delivery

There are 253 possible risk combinatid@iscethe financial crisis in 20Q8009, results haveended
toward reduced concentration. ®has shiftedn the currentiterations of the surveyas shown in Figure

40.

955
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Figure40
Cumulative Distribution dRiskCombination$Selected
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Figure41 shows the number of combinations selected each yeistn,data listed cumulatively and the first
quartile representing the most frequent responsEisecurrent surveysuggess a shifttoward

concentrated risks. Few#ran half of the possible twosk confinations were selectedVith so many
largerisk eventsiuring the year, respondents had lots to think about seeim to be focusing in on the
risks that matter to them
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Figure41
Number ofRisk CombinatiorSelected, by Year
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Thelevel of concentratiocan be consideredn indicator of the current risk environment, with each
quartile being considered against the extreme example of 2889hen averaged across the three

quartile result® Shown in Figuré?2, this yea® risk concentration ratio &0%returns the metric to a

more typical rate found from 20£20197

61t is an average of averages. For each quatrtile result, the number of risks it takes to reach the threshold is divisechdyehelt for 2009.
These three quartile results are then used to calculate an average.

7The risk concendtion ratio is calculated by comparing the ratio at each of the three quartiles (2009 result divided by current yeandesult)
averaging them. A lower number shows broader results, while 100% would recreate the 2009 survey. This generates aceiatti®c0

ratio.
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Figure42
Risk ConcentratioRatio
Base 2009 = 100%
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4.5.4 Segmented Results based on Greatest Strategic Risk

It would of course be interesting to break down every question by every demographic variable, but that
would only be useful if it provided statistically significant results. This is a survey, not abtlodidaudy,

making it useful without overpromisitige output ramificationsResponsesrelower than generally would

be statistically analyzedarly questions have over 150 responses and it reduces in later sections, so

splitting a question further makes those numbers even lowet. T Q&  2rgaSons2aTuliielr$rend

is analyzed, to see if results in one year are consistent with those in another (they generally are). Given that
shortcoming the survey looked at results based on one question in this iteration of the survey. The

y dzY 6 S NXHarge blibpyeseint a result that makes sense so is presented here.

Each of us interprets risk in our own way. Thaform of diversification and helpsigk team be greater

than the sum of its parts as differences of opinion about frequency, sevetdgity and correlations can
lead to great discussions that improve analysis and conclusions. The first question in the survey asked
respondents for their definition of greatest strategic imp&st segregating the responses between the
40% who chose finaral impact versus the 60% who chose disruptiancan see theesultof multiple
opinions.(Ed.note: Results shown do not add to 100% since the Other category was not ingluded

Figure44 shows for top current risk, the differentials by risktegory. Not surprisingly, those who focus on
the financial impaodf strategic riskalso choose economic risksd those who focus on disruption are
more likely to choose geopolitical risks.
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Figure44
Top Current RisRegregated by GreateStrategic Impact
% of Responses
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Figure45 shows, for the top five emerging risks, the differentials by risk category. Similar to the top current
risk, those who focus on the financial impact of strategic risks also choose economic risks and those who
focus on disruption are more likely to choose geopolitical risks as their top five emerging risks.

Figure45
Top Five Emerging Risks Segregated by Greatest Strategic Impact
% of Responses
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Figure46 shows, for the top emerging risk, the differentials by risk categerynore distinctThose who
focus on the financial impact of strategic rigks more likely t@lso choose economic ris¢sl2%) and
societal risks (+8%)hdse who focus on disrupti@re more likely to choose geopolitical rigk8%) or
environmental risks (+6%3 their top emerging risk.

Figure46
Top Emerging Risk Segregated by Greatest Strategic Impact
% of Responses
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Finally, Figurd7 shows for the top risk combinationgess difference between the way respondents
answer the question about defining greatest strategic impact.
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Top Risk Combinations Segregated by Greatest Strategic Impact
% of Responses
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Figure48 shows the net result across all four questions. Again, you see higher results for the Economic and
Societal categories if financial impact is used to define greatest strategic impact and Geopolitical and
Environmental risks if disruption was preferred.
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Greatest Strategic Impact Segregated Results: Average Net
% of Responses
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4 .55 Additional Risks

A final question for this section asked for suggestions of risks that are not included in thesairoé28
(defined in Appendix.IEach respondent could suggest up to two additional fislese responses are
typically used to modify the risk defioitsin future survey iterationt incorporate risk nuanceblere are
some typical suggestiofis:

==

=4 =4 =4 -4 -4 -8 -8 4899

Financial inequality

Sexual immorality

Clash of ideological differences and perceived threat from rising power to existing power
Insurance coverage becomiegs desirable and undervalued by consumers

Social network societal influence

Humans move further from loving their neighbor as themselves. Behavior drives increasing chaos.
Decreasing empathy

Emergence of the metaverse

Privacy regulations

Crumblingnfragructure

Air and water pollution

Automation including that of actuarial roles

Whilesomeresponsegould lead taqualitativescenariosmany of the others on this list do cause one to
pause and think about whether these 23 risks are compBteerakuggestionsleal specifically with
inequality and social unresthile others consider medical concerns atiution. Manyof theseare

8 Direct comments from respondents have been slightly edited throughout the paper.
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already included in the currenisk definitiondut can be considered for greater visibilityutufe
iterations of the survey

4.6 SECTIOB: Leading Indicators

Key risk indicators (KRIs) provide information about a specific risk. Tinatyrdplacepreviously used

metrics (lagging indicators, such as an income statement or number of employees hired) but attempt to
identify drivers of future performanckeading indicators of emerging risks are metdcevents (e.g.,

initial cluster ofespiratorycases in a hodgil), indicating that an emerging risknisre likely to materialize.
This allowsjuickerresponsiveaction.

Indicators that trend over timdike GDP othe consumer price indefCPl)can provide macroeconomic

KRIs, as can revenue and expansérics. These measure historical results. Leading indicators provide
information earlier in the process. For examfibe a government entitya lower labor force participation

rate would drive expectations twfwer collected taxes. A leading indicator caalkbbe an event that

becomes a Booleawperair, acting as an on/off indicator. An example migh¢baction of asinglepayer
health-care system in the U,Svith new equilibriuns achievedover time for laboand tax ratesldentifying

I fA1StEAK22R 2F &4dz0K |y S@Syid YI{1Saalignswelivih aSyas
deterministic scenario planning.

The survey asked about the use of leading indicators that provide a firm with actionable inforAsation.
shown in Figure® 40%of respondentsaid the/ formally identif emerging riskgjown fromrecent
surves.

Figure @
Whether Respondentsormally Identify Emerging Risks
% of Responses in Given Year

0% 30% 60%

40%

Yes

60%

No

m 2021 w2020 m2019

Forrespondentsvho reported having formal process (those without ongoved directly toSectionC),

the survey asked about measuring, monitoring and mitigating an emerging risk once it has been identified.
Figure50 shows that nearly all responais saicthey do this for some or all of their identified emerging
risks.However14%reported having no process in plafgp from 6%)
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Figure50
Whether Respondents Havdeocess to Measur&lonitor and/or Mitigate Emerging Risks
% of Responses in Given Year
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12%
Yes forall

73%
Yes for some

14%
No

m 2021 w2020 m2019

It can be a challenge to take action based on leading indicatafsnfreprices its product®o reflect
higher riskbefore others in the industry, sales will dry up. It is a balancing act we have seen recently
challenge risk managefiar risks due taclimate change and panderaic

Most of the commentsliscussedB & LJ2 yaBigitiesité easure, monitor and mitigate the risk. This
showsthat progress is being magdas more leading indicators are listed and proactive steps taken as a
result Here areexamples of processes in place

1 Review reinsurance programs; monitor exposure by industry and reduce sales if one industry is
getting disproportionate in exposure

I Watch elections and those seizing power to have a sense of where regulatowoitam&ht be
heading.

1 The US becoming a failed state is such a risk. Monitoring attemrgibvert elections through
monitoring election laws, ballot initiatives and-fight violence

1 Rate of change in magnitude of tariffs as a percent of each caa@BP, the KRI is tracked and
updated on either an annual or quarterly basis. Further discussion with the corporaR@RO,
committee and business unit CROs is had around whether the concern warrants any action or, at a
minimum, elevation of informatioorf awareness to thboard.

1 Identification of chemicals that have the potential to lead to insurance claims. We track the stages
of "emergence" of each one of those, identifying the ones that can be set aside and the ones that
need to be further looked into

1 War for talent was identified and steps were taken to attract/retain talent

Afollow-up questionaskedOnce an emerging risk is identified, do you select leading indicators to
measure changing likelihoods®&s shown in Figurgl, 63%of respondents noted that they had leading
indicators forsome orall identified emerging risks. @$e results shothat mostrisk managers are aware
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of the need for leading indicators and the examples provided shavstimehave a good understanding
of what is requiredalthough many examplesill reflect lagging indicators

Figure51
Whether Respondents Haleading Indicator®r Emerging Risks
% of Responses in Given Year
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The specific examples shared about leading indicators being collected and monitored are intétesting.
leading indicators, like identifying tbk&posure to frontline workers in a pandemic scenario, tie directly to
results Here are a few of the responses

1 Emerging risk of life exposure to frontline workegge measure exposure by industry; aggregating
where necessary to understand our exposure to a potential pandemic
1 One ex is a new competitor in a mark@e continually monitor who is active in whiclrke#s and
track that within our business plans
1 Not sure of exact number, but it's > 20, including some risks with multiple indiCa®example
is emerging cybersecurity riskeasured using external ratings, speed to disable credentials for
terminatedemployees, % of employees caught in simulated attacks by the cybersecurity team, etc.
1 Identified about 1§12 emerging risks (within the3year horizon) which can impact the org.

These risks are placed on a liviiergtmapwhich indicates likelihood andtpntial impact of the
risk for the current fiscal year.

The survey asked whether these leading indicators include criteria that would lead to action to mitigate or

accept the riskMost (81%) stated that criteria exist for some or all of their emerging risk$)aensin

Figure52, with a large increase in th@saying yes for all (fron¥do 14%) This is an evolving practice, but

the high percentagés encouraging.
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Figure52
Whether Leading Indicators Inclu@eiteria for Action
% of Responses in Given Year
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When respondents were asked for examples, gtered specific actions and triggers. Some good
examples are as follows:

9 Limit life inforce exposure to frontline workers to x% of total exposure

1 We have defined a level of asset leverage above which executive leadership must determine
whether to continuevriting certain types of higleverage new business.

1 When risk status of KRI is elevated to Yellow, exceeding our established checkpoints, we initiate
mitigation activity.

4.7 SECTIOR: Enterprise Risk ManagemenERM)

This section solicits inpfrom practitionerson the overall health of ERI8everabpenended questions
complement the emergingsk trends asked about in SectianEach risk management program is unique.
The reade® experience will differ fromat of the researcher, so will pick out and interpret comments in
unique ways. The reader is encouraged to stidhe commentsfor questions of interedoundin

Appendix Il. Téy suggest possible future development paths of an ERM prémed®se atvariouslevels

of maturity.

The first question in this section asked respondents whe#erprise risk managemehtshad a
positive, negative or neutral effect in your company/induéihg. Figuré&3 shows, a majority63% up

from 59% responded that the effedtas beerpositiveand the trend is improvind he high number of
Neutralor Not sureresponseg36%)is alsotelling, as ERM continues to evolve toward compspgcific
levels consistent with unique governance gaals company risk culturd@he pandemic has allowed some
risk teams to take center stage, and those teams have been recognized for their good work.
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Effectof ERM in Responde@tCompany/Industry
% of resposes in Given Year

0% 30% 60% 90%

N, 2

Positive

B 1%

Negative

H
I 00

Neutral

I s

Not sure

m 2021 w2020 m2019

Anopenendedquestionaslked respondents to share an example from the past year where another
company used ERM in a positive wdgst of the commentseflected ERM responsé COVIELY,
including both continuity planning and proactive coverage of testingtigate more serious outcomes
The comments included the following:

il

=A =4 =4

Business continuity planning/management has led to insurers improving their ability to have staff
work remoteThis positioned many insurers quite well when the pandemic shut downgdTeurr
they were able to quickly move to remote work with little operational disruption

ERM to assess cyber risk

Auto industrg electric vehicle disruption

ERM was essential in dealing with the consequences of the-CIpABdemic. The most common
examplewas health insurance companiese@ing all COVID testing and preventative measure
costs in order to limit risk of hospitalization costs from the disease

The pandemic concerns provided additional opportunity to discuss ERM tracking and demonstrate
to a lroader audience the value of the mitigation efforts and various risk management schema in
place. This was particularly valuable for life reinsurance companies that needed to demonstrate
their value to clients at a time when many clients were increasegficet and the life reinsurance
market was retrenching to adjust for a more limited scope of opportunities and lower expected
IRRs

The Argentine government's resolutions due to the pandemic to have arsawhguarantine

and the obligation to pay doubdeverance pay, motivated whitellar companies to invest in
improving their networks and in tools for their employees to be able to work from home. Corollary:
many companies improved their productivitymany cases by more than 30%

Private equity firms recognized that BBB assets falling to below invesgreatd levels would

cause great harm to them so they used their contacts to ensure that the market was stabilized
through stimulus
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It is importantfor decision maker® strive toward acteving the desired balance between risk and return.

The survey askedDoes implementing ERM improve company returns relative to the amount &f risk?

Resultsas shown in Figure4 show asplit betweenYeg42%) andNot sure(51%). Splitting thecomments

out by how the question was answered provides additional clarificationO2 YLJ y & Q& dzy Alj dz8 N& a ]
often drives the role of ERNIhis question has many willoughtout responses. Readers are encouraged

to read all of them in Appendix II.

Figure 54
WhetherERM ImproveReturns Relative to Risk
% of Respares in Given Year
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Among those stating that ERM does improve returns relative to risk, comments intcardgehrency and
awareness

1 I'm answering over time... In the short run, ERM probably reduces returns until an event happens.
At a minimum, it brings a greater awarenes$sisk to provide for better returns when the risk
emerges. That discipline of ERM has tentacle benefits in terms of better BCP, quicker recovery, etc.
The ratings for companies that have a strong ERM framework are always better.
It does not take mucBRM expenditures to make the company savings way more.
Any discussion/process that produces (even small) incremental risk awareness and evaluation
improves company returns.
Identifying risks in a vacuum removes diversification benefits as well as ipif@ors i
Honestly, it depends on how ERM is applied. | have seen more than a fevbdgh&RM
exercises which add little to no value and simply increase company costs.
1 If a company wants to get value from ERM, the senior leadership halsdondst with themselves
that it is not a panacea and make measured judgments and where and how the greatest benefit
can be achieved. That can be challenging if the corporate culture is set to allow the loudest person
in the room to rule the argument.
1 ERM ceates a discipline to acknowledge risk taking, management, monitoringf ¢te
activities.
1 ERM process brings transparency ta risk

=a =4 =4

=a =4

Copyrighto 2022 Canadian Institute of Actuaries, Casualty Actuarial Societyaaety of Actuaries



=A =4 =4

22 69

Helps to mitigate risk earlier tine process, hopefully to avoid future loss events or decrease the
severity of loss

Better control of worse outcomes.

Allows for better understanding or risk, interactions, and effective capital uses.

If | can improve my decision making then my returns increase and/or my risk decifases

then I'm not adding value

Respondents whsaid ERM does not improve returns relative towiske extremely direct about their
misgivingswith quite a few comments made despite accounting for d¥lyof the response3he solution
to shortcomings is often obvious, with politics and lack of understanding of the benefits holding back
decision makingComments included the following:

il

= =

Managing for risk when competitors atié marketplace is not puts the firm atisadvanage
until the crisis moment arriveglanagement, shareholdeasd policyholders generally do not
have the fortitude to address the loteym.

It's too abstract

It's a fad. Just another boondoggle for the Management Consulting industry.

Some of the moghoughtful comments came frothose who wereot sure if ERMhasadded value
Representativeomments included:

f
f

f
f

= =

Costs of ERM are a given and occur in the preRenirns/Risk need to evaluated over time.
Depends if a company beconoeerconfident or hubris when thinking their ERM practices will
shield them from all risks.

I think the answer is Yes for companies that do it well and No for companies that do not.

ERM may or may not improve ROE. In my view the main objective is tdedogsact and
probability of material losses. ERM can also highlight opportunities, which may be accretive to
ROE.

It depends on whether ERM is simply a data gathering exercise or an actionable plan

It may reduce risk, but it always reduces retutris.important to understand the value of
embedded options, and this is where market valuations are important.

Not always. If the relationship between ERM and the business is one of teamwork and working
togetherg including having ERM sit at the table dusimgtegic discussiogsthen yes.

Most companies in the region where | work implement ERM simply for regulatory compliance
purposes.

Sme may become too conservativetb ERM and miss out on potential earsidge to risk
avoidance.

Improve?t might reduce returns in exchange for avoidance of a potentialddbat
improvement™Depending on your perspective, maybe yes or maybe no.

They are harder to quantify, so harder to measure impact until thegaized, if ever actually
realized in a sense of measuring against company ROI.

Onenew, openended question wsasked this yealVith the survey in its 1B iteration, respondents were
asked to provide details if the results had helped them to mansk&Same have used the survey much
like an external consultant, to get outside feedback, while others used it to kick staowtheisk and
solvency assessmer@RSHprocess and cyber effort§he followingsharesa few examples:

|l

f
f

| shared theesults of the 14th survey with our executive team, when developing our own ERM
program.

The survey gave me what risks are communicated out there.

We use the concept in our ORSA analysis.
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Highlighting cyber risk has led to more attention to that risk adnoancial institutions

| used this survey in the past to convince management to put more resources towards Climate
change

1 The comments from respondents over the past couple of years suggesting how to start up an ERM
process was very helpful

=a =4

For the seond consecutive survesespondents were askdtbw risk evaluation and risk mitigation, both
implemented and planned, changed under CAMDThere was more discussion of business continuity
previously, while more comments here reflect changes to the risk prddesollowing are examples of
their responses:

Focused more on employee retention of key employees given increased remote nalbsre of |
It has shifted the time frame of several analyses, bringing risk events forward several years; it has
also placed more emphasis on the operational/practical elements of risk mitigation
1 It has become more political.
9 CQur list of risks and potential ifigations has expanded
1 The biggest change is that a perceived nearly impossible event became fddssjliiewever, has

not seemingly altered risk management appetites.
1 The assigned probability of a risk event has become less important for me, sire€0afID

most would have assigned a low probability to a pandemic.
1 People have an even more distorted perception of risk now that the media and politicians have
used fearmongering of the virus to take more control over people's dailyArdsneasurethat
promote virus safety at all costs ignore the risk/benefit taffisnherent in any of these policies.
Pandemic provided a realistic scenario to base public health measures against operational impacts.
We go even deeper in trying to think about wags contract wording can be challenged in court.
COVID caused us to focus on risks to our supply chain (well before the current national supply chain
problems)

1
1

= =4 =4

4.8 SECTION: Qurrent Topics

More than adecade after the event, thebth survey in this serieontinues to reflecon the period since
the globalffinancialcrisis but now has had another global event to deal with in the pandérie Current
Topics section reflects this, showitgangingexpectations.

Asked their expectations about the global economy 22 2@spondents werenore positivethan
respondents the previous yeawith 51%having a moderate an?2P%a good outlookas shown in Figure
55. Strong expectations were slightly higher, with poor dropping from 25% toAkbéan be seen in Figure
56, the net result, addingood and strongand subtractingoor, remained stable
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Figure55
Net Expectation$or the Global Econonm{{zood + Strong Poor)
% of Responses in Given Year
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Half of therisk managerg0%)reportedincreased ERM activily 221, as shown in Figuiey.
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Figure57
Perceived Level &RM Activity
% of Respa@es in Given Year
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Higher ERM activity led to internal staff growthZ6% (up from 15%pf the respondents in Z1, as
shown in Figur&8. (Note that this question was modified somewlra2020to be consistent with the
wording of nearby questionso comparisonto earlier surveyare inappropriateandhave beereft out of
the chart)

Figure58
ERM Internal Staff Growth
% ofResponses in Given Year
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ERM activitys expected to increase fal0%of the respondents in Z2, as shown in Figu&9, with only
2% expecting ERM activity to decrease
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Figure59
ERMActivityGrowth
% of Responses in Given Year
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Respondents indicated that levels of funding for ERM are expecstightly increasen 202. Figures0
shows that%, down froml0% expect funding talecrease for the upcoming year.

Figure60
Anticipated Levels of ERM Funding
% of Responses @iven Question
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In FHgure 61, respondents show that activity levels are expected to increase 2n202 than funding.

Thisis consistent withprior surveys.

Figure61
Anticipated Levels of ERM Activity and Fundi2g®
% of Responses to Given Question
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Technological risks have grown in importance in this survey over the years. Earlier in thBistupéye
technologyhad a lower response rate for some questidrige survey sked about specific scenarios dse

to analyze this risk. They include:

Telemalicine

Change in consumer behavior

Disruptive medical procedures and devices
Firewall breakthrough causing data leakage
Automated underwriting

Cyberattacks

Blockchain, cryptocurrencies, Al

=4 =4 =4 -4 -8 -8 -4 9

Increasing ease of selling life insurance direxiconsumer/online/on an app

The survey asked how the ERM team is used when a strategic opportunity is presented to a firm. As
illustrated in Figuré2, while91% of respondents said they can either say no to a strategic opportunity
and/or have inputWithin the group that has input, fewer have the ability to unilaterally say no to an

opportunity.
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Figure62
Use of ERM Team for a Strategic Opportunity
% of Respondents in Given Year
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Respondents were asked to share exampiése ERM departmertteingrecognized following a risk
event,in either a positive or negative waMany of the examples spoke of scenario planning that was
developed by the ERM unit. A few examples were specific and provide guidance to risk teams of where
successes and failures might be recognized

1 Performed shock analysis@OVIEL9 event including impacts to operating financials and RBC;
helped understand the potential impact across the organizateosil received

1 Much of our COVHDO response (both financial and operational) was based upon previous
pandemic planning done by the ERM department and described to management laoatdha
our ORSA.

1 Company implemented a Crisis Management Team (subset of ERM coymmhigieenonitoring

the pandemic impact3.his was perceived well by staff with the continued communication

ERM helpetb refine contract wording following@VID

GComplimented for ensuring our business continuity plans were kept up to date and we had no

down time.

1 Our outside ERM practice was recognized for identifying before-C@ONE insurance would not
apply to losses, especially business interruption.

1 Prior to a risk eventwas deemed excess baggage for pushing management toward proactive
planningaround pandemics and low interest rates.

= =

Some risk managers seek ways to exploit risk by finding opportunities that are mispriced or provide
RAGSNBATFAOIGA2Yy D 2 KAOKIZ AT lyex SYSNHAY3A &2 LI NIdzy A7

1 CQur analysis focuses aiemographics which may be overlooked and overpriced
1 We're in involuntary unemployment insurar@pportunity for sales as people are more aware of
the potential value.
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The use of alternative assets sinc8& Wsurers are abusing these asset classeswasety get
marginal increased return with little knowledge of downside correlation risks

dimate change and impact on certain asset classes

A lot on the asset side, looking for undervalued stocks. My filters look for low leverage balance
sheets.

Respondentavere asked if thehiad identified bubbledebt of various kindseal estate and assetisat
are securitized and leveragagtre suggested

1
f

= =4

=A =4 -4 =4

Sharp division of the political ideologies both within and beyond the horders
Cash/Monetarypolicy...leading to asset pricing bubbldgperinflation may be on the horizon, for
which no action is taking place.

No.

Too much money being spent on "bitddnd-they-will-come™ web portals for insurance.

The use of CLOs and other alternative assétsit@ equity buying up housing and crowding out
the middle class from home ownership

Qyptocurrency housing, US money supply

GCommaodities

Not sure it is your definition of a bubble, but staffing shortages.

Anything with high leverage

Respondens were also asked share an unknown known, where there is historical data but it is not
predictive, along with how it is managed. Several referréovtanterest rates, pandemics and illiquid

assets

f
f

=A =4

Longterm COVIzlaims on disability eorking with industry contacts to learn together

Mortality trends appear to be diverging from historical data, particularly with respect to
stratification by incomale are trying to balance a quantitative historical approach with periodic
gualitative thought exercises regarding what could happen and what that might mean, both in
terms of a best estimate assumption and in the tail.

Cyber incident®e vigilant. Spend on management consistent with expectetaresfit.

Weather impact on deat claims. We use a longer historical period to evaluate. This is always
changinghowever.

Impact of genetic testing or lack thereof (where certain countries won't allow its use in
underwriting)

Mortality in current environment (pandemicdoking at pasevents to try and estimate possible
impact, but current pandemic doesn't mirror past.

Climate change and the impact to business continuity/resilidfepuild mitigation steps which
are designed to work in various scenarios due to any of a numbepetiiiesl causes.

Severe weather and property I08& adjust by making sure we have adequate insurance and
properly valued assets.

Low interest rate environments monitored through extreme sensitivity testing

In the time since the start of the pandemicmgavorkers have revisited their work goals. Early on there
was unemployment insurance and stimulus benefits déllatvedtime to absorb the new situation. In what
became known as the Great Resignation, many workers resigned even if they did not hawga@mothe
lined up. Even noyhelp-wanted ads are plentifulhe survey asked employees at insurance companies
how it has impacted thERMfunction in their situation. The survey found that 63% of respondents have
been impacted by the issue in some way, and nearly 10% had been impacted by all four choices.
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guestion could be asked periodically going forward to determine if this is a temporary high point,

consistently stable level, or something else. Ovét 60those reporting an impact had lost staff, as shown

in Figures3, while for over 40% the ability to hire staff and hire experienced staff was impacted (multiple

responses allowed). More than one in five had lost a key member or an impactful numhbéfr of s

Figure63
Impact of the Great Resignation to ERM Function
% of Respondents

Ability to hire experienced staff 26%

Ability to hire staff 26%

Loss of key/impactful number of staff 14%

Loss of some staff 34%

No impact 37%

0% 10% 20% 30% 40%

4.9 SECTIOR Demographics

Each yeatthe Survey of Emerging Rigkslistributed using targeted emails and social media. For this
surveya record 686reported filling out the survey in the pastose holding the CERA credential from an
actuarial organization represente@% of the totalOne of he sponsas, the JRMSwas well represented

in the survey, witl®0%of respondents holding a credential from B®A6%from the CASand 11%from

the CIA(see Figur&4). Other groups strongly represented wégrolled Actuarie€l3%), those holding

the FIA credential from the Institute of Actuarie$ Australig6%)and those with a Ph.D8%) Many
respondents held multiple credensal
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Figure64
CredentialdHeld by Respondents
% of Responses in Given Year
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This yea® survey was completed byore experienced practitioners, withl%havingmorethanten years
of experience as risk managers (see FigbyeThe researchas again indebtdto respondents who share
their experiences. Most respondents work at an insuegmsurer 62%) or consulting firm @24).
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Figure65
wSaLRYRSyi(iaQ pdritncea  y I 3SYSy
% of Responses in Given Year
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The survey was sent directly to all JRIMBRMand IAA AFIERMmembers, some targeted social media
groups on LinkedIn and Twitter, and to the membersafySOA sections.

The survey continued to be dominated by North Americ@mh%g), with a significant minority coming from
Europe 8%) andAsia(2%) This yearsurveys were also completed by risk managers in the Middlergast
South American, Caribbean/Bermydastralia/Pacifiand African regions.

As illustrated in Figur@6, the primary areas of practieeereled bylife insurancehealth, risk
managementproperty/casualty angensions
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Figure66
w S & L2 yR&BtiteiAte
% of Responses in Given Year

0% 20% 40% 60%

Lo —————————————— 41%
ife
[
e 3%
—
6%
——

Property/Casualty

Pension

227
—
m 1%

Investments N

0%

]

- )%

|

e 147
——
4%

|

0%

'

Health

Financial services
Manufacturing/Services
Risk management
Generalist/academic

Military/defense

m 2021 w2020 m2019

A final survey question asked for sounmspondentaise to scan for emerging risk$e ideas may be the
most valuable part of this report fsome Manyrespondentsharednews serviceghe Wall Street
Journalmagazinesind newsletterge.g.,TheEconomistCoverageftWashington PosRand, reinsurer and
consultantpublications, ratingagency reports, seminanttie NAICprofessional actuarial organizations
(e.g.the lAA, IFOACAS, SO#ndCIA)the CDC and WH®ooks (both nosiction and fiction), websites
(e.g., Virtual Capitalist, Our World in Data)l theCRO Forun®©thers spoke witpeers reviewed
academic papers and participated in risk surveys (internal and ext@maBurveywas referencedby
severdrespondentsas a good source, meeting the hopes of the researcher.
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Section 5: Future Recommendations

This survey should continue to use ofamled questions to learn from practitioners. Using the experience
of the Project Oversight Group (POG) has worked well to develop questions and should continue. The
survey should seek to expand distribution beyondtiNamerica and outside the insurance industry. Here
are specific suggestions made by thsearcherPOG and respondents:

1 Comment on the "woke" culture that wants to "cancel” their political opponents.

1 |suggest that you either create a separate surviegrfmduct development/pricing actuaries, or
better tailor for this group. A lot of risks originate with this group, so that their attitudes matter.
Judging from conversations with my peers inside and outside the company, risk management at
insurance andfiiancial services is more decentralized than is realized. Even when there is a unit
specifically dedicated towards risk management.

1 Keepitup good work here.

1 This is an important survey.

f Note in email that anyone can fill out the first section and ifydBy Qi O2 YF2 NIl 6t S
parts just forward to thelemographics secticand submit

wSaSlI NOKSNRaE b2dGSa FT2NJ Cdzii dzZNB { dzZNBS @ &
1 Add questions probing:

What actions do you take between crises to remain influential?

How prepared is your firm formaajor risk event that has never happened before (resilience)?
Currency shodanclude risk of Bretton Woodty/pe overhaul

What types of narrative scenarios do you consider?

= =2 =2 =2 o

9 Include pollution in climate change risk definition
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Appendix 1Glossary oRisks

The 23 core riskariginallydefined by the World Economic Forum (WEF) in 2007 has led to an updated
version for the current survewith a description of each.

Economic Risks

1 Energy price shotkEnergy prices change abruptly.
1 Currencyshock Material disruptions to currency equilibrium, including central bank devaluations
(currency wars) and digital currencies.
f  Emergent nation destabilizatiorCl &G INB gAy3I O2dzy i NEQa SO2y2YA O 3INER
result of protectionism, demogrags, internal politics or economic difficulties.
Asset price collapseThe value of assets such as housing and equities collapses.
Financial volatility Price instability and extremes of sectors, including commodities, equities or
interest rates.

f
f

Environmerial Risks

1 Climate change Change in climate patterns generates both extreme events and gradual changes,
impacting infrastructure, agricultural yields, ecosystem biodiversity (e.g., insects, shell fish) and
human lives. (Drivers include, but are not limitedspace weather and human influence.)
Alternative divisions are physical risks and transition risks.

1 Loss of freshwater serviee®Vater shortages impact agriculture, businesses and human lives
(Drivers include, but are not limited to, climate change amddn influence).

1 Natural catastrophe: tropical stormdHurricanes, typhoons and cyclones lead to disruption,
catastrophic economic losses, and/or high human loss of life.

1 Natural catastrophe: earthquakestrong seismic/volcanic activity lead to disruption,
catastrophic economic losses and/or high human loss of life.

1 Natural catastrophe: severe weathelMeteorological phenomena lead to disruption, catastrophic
economic losses, and/or high human loss of life. Includes inland flooding, tornados,
thunderstormsdrought, wildfires, high winds, snowstorms and dust storms.

Geopolitical Risks

9 Terrorism Attacks lead to disruption, catastrophic economic losses, and/or high human loss of
life.

1 Weapons of mass destructiomuclear, biological, radiological or chemicahteologies are held
by unstable groups, leading to disruption, catastrophic economic losses, and/or high human loss
of life.

1 Wars (including civil wars\Wars erupt between or within countries, leading to disruption,
catastrophic economic losses, and/or high human loss of life.

1 Failed and failing statesThe trend of a widening gap between order and disorder, or widening
social ifts.

1 Transnational crime and corruptiorCorruption continues to be endemic, and rsiate entities
successfully penetrate the global economy.

1 Globalization shift Preference changes to imports and immigration. Populism, political
uncertainty. Countriesetrench and become more nationalistic and protectionist, or open up their
economies to outsiders. Inequality and food insecurity challenge the concept of fairness and
egalitarianism.

1 Regional instability Certain unstable areas may cause widespread pokichother crises.
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Societal Risks

1 Pandemics/infectious diseageé pandemic emerges with high mortality/incidence of diseases
such as HIV/AIDS, Ebola, coronavirus or influenza. Antimicrobial resistance becomes common.

91 Chronic diseases/medical deliverpisases such as obesity, diabetes, cardiovascular and
substance abuse become widespread. Material change to medical delivery or financing.

1 Demographic shift Evolving populations (e.g., age, size, race, migration trends, skills shortages)
drive changes in ecomic growth and levels of government intervention.

1 Liability regimes/regulatory framewarkCosts increase faster than GDP, with increases in the
spread and size of litigiousness (e.g., social inflation) and speed of regulatory revisions.

TechnologicaRisks

1 Cyber/networks A major disruption of the availability, reliability and resilience of critical
information infrastructure caused by cyber risks, terrorist attack or technical failure. Results are
felt in major infrastructure: power distribution, watsupply, transportation, telecommunication,
emergency services and finance.

91 Disruptive technology Unintended consequences of technology leads to abrupt change (e.g.,
drones, seldriving cars, additive manufacturing, the internet of things, nanopartitiieg)els
become more complex but less descriptive over long time horizons.

Evolution of Risks

The survey has attempted to maintain consistentdedknitions as much as possibMany changes have
been made based on suggestions from respondents and POGeargalong with the researcher.

Spring 2008 23 risks generated by the W&6lobal Risks 2007

Fall 2008 No change to risks, minor changes to definition wording
2009 No changes

2010 Some definitional changes

ChangedDil price shock/energy supply interruptitm®il price shock

ChangedJS current account deficit/fall in US dditaFall in value of US$

Changedlow up in asset prices/excessive indebtedndB®w up in asset prices
Changediddle East instability The IsraejPalestine conflict and Iraqi civil war contibtoie
Regional instabilitfa variety of hot spots are prevalent around the world. These include the
Middle East and the Korean Peninsula)

Changednfectious diseases in thewkloping worldo Infectious diseases

ChangedChronic disease in the developed wtrl@hronic disease

Changed&Emergence of risks associated with nanotechnd@iyanotechnology

f
f
f
f

=A =4 =4

2011t More substantive changgut with anattempt to maintairtrends and simplify

1 MovedFiscal crises caused by demographic fhift the Economic to Societal category and
renamedit Demographic shifupdated trend data to maki¢ consistent going forward

1 AddedFinancial volatility price instability of core prodcsuch as commodities, energy or
currencyto the Economic category

1 CombinedPandemi@ndInfectious diseases makePandemics/infectious diseag@ pandemic
emerges with high mortalitincidence of diseases such as HIV/AIDS spgeadgaphically.)

1 Changedreakdown of critical information infrastructure (€@IKCybersecurity/interconnectedness
of infrastructure
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ChangedNanotechnologyStudies indicate health impairment due to unregulated exposure to a
class of commonly used nanopelest used in paint, nanocoated clothing, cosmetics or health
care exhibiting unexpected, novel properties and easily entering the human body.) to
Technology/space weath@ealth is impaired due to exposure to nanoparticles, unintended
consequences of thnology or disruptions caused by geomagnetic storms, meteorites and other
phenomena originating from beyond the earth.)

Changed definition dhternational terrorisnirom dAttacks disrupt economic activity, causing
major human and economic losses. Indisg@ttacks aid retrenchment from globalizatiaa

OAttacks disrupt economic activity, causing major human and economicdosses.

Changed the definition &egional instabilitirom ¢A variety of hot spots are prevalent around

the world. These include thdiddle East and the Korean peningutadCertain unstable areas

may cause widespread political and other crises. These include, but are not limited to, the Middle
East and the Korean peninsala.

Changed definition dfiability regimefrom dU.Sliability costs rise by multiples of GDP growth,
with litigiousness spreading to Europe and &sid@liability costs rise by multiples of GDP growth,
with the spread of litigiousness.

2012t No changes

2013 Changes to two definitions

il

ChangedNatural catagrophe: inland floodingp Natural catastrophe: severe weather (except
tropical stormspand the definition taMeteorological phenomena with the potential to cause
significant economic losses, fatalities and disruption. Includes inland flooding froosedi,ca
tornados, thunderstorms, drought, wildfires, high winds, snowstorms and dust storms.
Changed.iability regimeso Liability regime and regulatory framewpdahnd the definition to
oCosts rise by multiples of GDP growth, with the spretitiggbusness and regulatory revisians.

2014t Changes to the names of two risks

f
f

Changed-all in value of US8& Currency trend
Changedlow up in asset pricés Asset price collapse

20151 Changes to the names of four risks

f
f
f
f

ChangedCurrency trentb Currency shock

ChangedClimate changéo Climate change (includes space weather)
Changednternational terrorisnto Terrorism

Changedrechnology/space weathtr Technologyo reflect that space weather is a cause of
cyclical climatic vations

2016 Changes to the names of two risks and upsiaieéhe definitions of eight risks, mainly to adopt a
consistent method of describing the negative results of a risk. Definition changes were meant to add clarity.
SpecificallyDemographic shititdded migration as a specific factor

|l

Changed definition dflatural catastrophe: tropical stormfrem ¢A hurricane or typhoon passes

over heavily populated areas, leading to catastrophic economic losses and/or high human death
tolls¢ to 6A hurricane or typhoon leads to disruption, catastrophic economic losses, and/or high
human loss of lifé.
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Changed\atural catastrophe: earthquaké®m dStrong earthquake(s) occurs in heavily

populated areasto 6Strong earthquake(s)/volcanic eruptionadeo disruption, catastrophic
economic losses and/or high human loss oflife.

Changed\atural catastrophe: severe weather (except tropical stadnors)dMeteorological
phenomena with the potential to cause significant economic losses, fatalities amatidisr

Includes inland flooding from all causes, tornados, thunderstorms, drought, wildfires, high winds,
snowstorms and dust stormit éMeteorological phenomena lead to disruption, catastrophic
economic losses, and/or high human loss of life. Includkesd flooding, tornados,

thunderstorms, drought, wildfires, high winds, snowstorms and dust storms.
Changedrerrorisnmfrom GAttacks disrupt economic activity, causing major human and economic
losses to GAttacks lead to disruption, catastrophic econologses, and/or high human loss of

life.

Changed both name arttfinitionfrom Proliferation of weapons of mass destruction (WMD)
GTreaty on the Nonproliferatioof Nuclear Weapons is no longer effective, leading to the spread
of nuclear technologigéto Weapons of mass destructiom bclear, biological, radiological and
chemical technologies are held by unstable groups, leading to disruption, catastrophic economic
losses, and/or high human loss of ife.

Changedemographic shifrom éAging populations in developed economies drive economic
stagnation by forcing governments to raise taxes or bartowEvolving populations (e.g., age,
size, migration trends) driveconomic stagnation and government interventiéns.

Changed both name and definition fr@@ybersecurity/interconnectedness of infrastruatum

major disruption of the availability, reliability and resilience of a critical information infrastructure
causeddy cybercrime, terrorist attack or technical failure. Results are felt in the major
infrastructure: power distribution, water supply, transportation, telecommunication, emergency
services and finané¢o Cyber/interconnectedness of infrastructu@ majordisruption of the
availability, reliability and resilience of critical information infrastructure caused by cyber risks,
terrorist attack or technical failure. Results are felt in major infrastructure: power distribution,
water supply, transportation, tetommunication, emergency services, and finantemments in
previous surveys had noted that cybersecurity did not cover all cyber risks
Changedrechnologyrom éHealth is impaired due to exposure to nanoparticles or unintended
consequences déchnology to dncludes drones, setfriving cars, additive manufacturing@3
printing), the internet of things, exposure to nanoparticles, or other unintended consequences of
technology that lead to disruption and/or catastrophic economic Iasses.

2017 Changes to the names of two risks and updathe definitions of seven risks, partly to show risk as
two-sided

f

Changed both name and definition fr@@limate change (includes space wegthéClimate

change generates both extreme events and gradual clsamgeacting infrastructure, agricultural
yields and human lives. (Drivers are unspecified; examples include space weather and human
influence.§ to Climate change éChange in climate patterns generates both extreme events and
gradual changes, impactingriastructure, agricultural yields and human lives. (Drivers include,
but are not limited to, space weather and human influerice.)

Changed the definition Matural catastrophe: tropical stormfr®m ¢A hurricane or typhoon leads
to disruption, catastrophicamnomic losses, and/or high human loss of tibedHurricanes and
typhoons lead to disruption, catastrophic economic losses, and/or high human loss of life.
Changed the definition ®atural catastrophe: earthquak&®m oStrongearthquake(s)/volcanic
eruptions lead to disruption, catastrophic economic losses, and/or high human losstof life
0Strong earthquake(s)/seismic activity lead to disruption, catastrophic economic losses, and/or
high human loss of life.

Changedhe defhition of Weapons of mass destructitmom dNuclear, biological, radiological and
chemical technologies are held by unstable groups, leading to disruption, catastrophic economic
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losses, and/or high human loss ofdife éNuclear, biological, radiological chemical

technologies are held by unstable groups, leading to disruption, catastrophic economic losses,
and/or high human loss of lie.

Changed both the name and definition froRetrenchment from globalizatiorRising concerns
about cheap imports andnimigration sharpen protectionism in developed countries. Countries
become more nationalistic and stadeientect to 6Globalization shift Preference changes to
imports and immigration. Countries retrench and become more nationalistic and protectionist, or
open up their economies to outsidets.

Changed the definition @emographic shifrom 6Evolving populations (e.g., age, size, migration
trends) drive economic stagnation and government intervenditméEvolving populations (e.g.,
age, size, migrationgnds) drive changes in economic growth and levels of government
interventiong

Changed the definition dfechnologyrom dincludes drones, setfriving cars, additive
manufacturing (D printing), the internet of things, exposure to nanopatrticles, or other
unintended consequences of technology that lead to disruption and/or catastrophic economic
losses to dUnintended consequences of technology leads to disruption and/or catastrophic
economic losses (e.g., drones, skifing cars, additive manufacturirige internet of things,
exposure to nanoparticles).

2018 Changes to the names wio risks and update to the definitions gikrisks

il

f
f

=A =4 =4

Changed definition faxatural catastrophe: earthquakés reflect seismic/volcanic activity rather
than earthquake/seismic to clarify that volcanic activity should be included with this risk
Changed name fronChinese economic hard landitogChinese destabilization

Changed definition dfransnational crime ahcorruptionto refer to nonstate entities rather than
organized crime

Definition ofGlobalization shifaddsdnequality challenges the concept of fairness and
egalitarianisni

Definition ofPandemics/infectious diseaseganded to includéAntimicrobiad resistance
becomes commog.

Definition ofDemographic shitidds race as an example of an evolving population

Changed name @yber/interconnectedness of infrastructto€yber/network infrastructure
Changed definition cfechnologyo listnanopatrticles rather than exposure to nanopatrticles

2019 Changes to the names of five risks and update to the definitions of six risks

= =

= =

Changed definition a€hinese destabilizatida include demographics

Changed definition a€limate changé include eosystem biodiversity (e.g., insects, shellfish)
Changed name datural catastrophe: severe weather (except tropical stdiordatural
catastrophe: severe weather

Changed name and definition loterstate and civil war® clarify that all wars were inded. The
risk is now calleWars (including civil wars)

Definition ofGlobalization shifaddsdPolitical uncertainty.

Updated name and definition ofhronic diseasds incorporate medical delivery (e.g., change to
singlepayer system)

Changed definition dfiability regimes/regulatory framewaik include increases in the spread
and size of litigiousness

Changed name @yber/network infrastructur® Cyber/networksbut definition is unchanged
Changed name dfechnologyo Disruptive technologyue to suggestions in prior survey
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2020 No changes to the names of any risks but updates to the definitions of seven risks

Definition ofCurrency shockdded @ntral banks may engage in currency wars.

Definition ofLoss of freshwater servicadded (Drivers include climate change and human
influence)

Definition ofWars (including civil warajlded wording to be consistent withieapons of mass
destructioX t S Ig ® Risfuption, catastrophic economic losses, and/or high human loss of life.
Definition ofFailed and failing stateslded, or widening social rifts.

Definition ofGlobalization shif$pecifically added references to populism, trade wars and food
insecurity.

Definition ofPandemics/infectious diseaseiled reference to coronavirus.

Definition ofLiability regimes/regulatory framewoakided example of social inflation under
litigiousness.

2021 €hange to the name of one risk and updates to definitions of four risks

= =4

Definition ofCurrency shockdded reference to digital currencies.

Name ofChinese destabilizationodified toEmergent nation destabilizatioo reflect other
potentiallydisruptive nations.

Definition ofClimate changexpanded to specifically list TCFD (Task foncglimaterelated
Financial Disclosures) categories of physical and transition risks.

Definition ofChronic diseases/medical delivexpanded to include substance abuse.
Definition ofDemographic shiftst of examples expanded to include skills shortages.

Copyrighto 2022 Canadian Institute of Actuaries, Casualty Actuarial Societyaaety of Actuaries



88

Appendix 115th Survey Result$pmpiled Fall 201)

This appendix includes the survey ad a®lthe responses. There wd3 respondents. Not atif the
respondents answered every question. Ppeecentiges reflect the number of responses recejwidded
by the number who answeredadhspecific questionTotals may not add to 186due to roundingAll
tables of response percentagies recurring questionsiclude the most recent results, starting with the
current survey and working backward through the given number of surveys.

Responses topenended questions have bedightly edied, but original intent is unchangedccasionally
a comment is highlighteasing boldface typt reflect those the researcher found particularly thought
provoking. Comments are identified usitadics

Many of the charts and tables contain only the most recent data. The accompanying Tableau data includes
all data points, which is often 15 years.

The following text introduced the survey to recipievissemail
Take Part in theSth Survey of Emerging Risks

The Joint Risk Management Section of the Canadian Institute of Actuaries, the Casualty Actuarial
Society, and the Society Atuaries will oversee an online survey to help understand individual

risk managers' perspectives on emerging risks. We value insights from all levels of experience and
background and invite you to participate in this annual survey.

Pleasecompletethis surveyby Nov.22nd It should take about 15 minutes to complete. We hope
you wil share your thoughts and experiences in comment b&esponses from more than one
risk manager within the same company are encouragédesponses are anonymous. Thanks to
the SOA Reinsurance and Financial Reporting Sections for supporting thdresea

If you have questions about the survey, please contact Jan Schuh at the SOA Research Institute,

jschuh@soa.org

Once inside the survey, thespondent is greeted with the following.

Emerging risks have either not previously occurred or have not occurred for so long that they are
not considered possible. The lack of credible historical data creates a formidable challenge for risk
managers. Whel completing the survey, please consider a time horizon that extends beyond a
business plan time frame (ofteg3years).

This survey is sponsored Jiyint Risk Management Section of @enadian Institute of Actuaries,
Casualty Actuarial Society ahe Society of Actuaries. The complete results will be available at
https://www.casact.org/https://www.ciaica.ca/and www.soa.org

Responses are anonymous and multiple responses from an organization are encouraged.

Asyou complete thived SOGA2ya 2F GKS adaNBSeés (1SSLI AY YAYR
button in your browser to revieWwINRA 2 NJ F yagSNR® | aS (GKS dat NEOA2dzaé
page to navigate back to already answered questions. Upon completion of the survey, you will be
provided a printable report of your survey respongiegou are having challenges entering

information in the survey, please clear the browsing history as it may resolve the issue. Also, make

sure that the open text boxes are your responses when answering.

Please respond no later thiov.22, 2021.
A glossary of terms is available fieference: Glossary of risksZ20[Ed. Note: liis is Appendix]|

Thanks for participating!
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The following data is not presented to the respondents but is useful in the analysis since recency bias has
been identified as a contributing factorttee results.

Macroeconomic Trends

Survey Date S&P 500 Qil Price Survey Date

End of April Spring 2008 1,385.59 113.70 1.56
End of October Fall 2008 968.75 68.10 1.27
December 11 Fall 2009 1,106.41 77.04 1.48
October 15 Fall 2010 1,176.19 84.49 1.40
End of September Fall 2011 1,131.42 78.93 1.34
End of September Fall 2012 1,440.67 92.18 1.29
End of September Fall 2013 1,681.55 102.36 1.35
End of September Fall 2014 1,972.29 91.17 1.26
End of October Fall 2015 2,079.36 46.60 1.10
End of October Fall 2016 2,126.15 46.83 1.10
End of October Fall 2017 2,575.26 54.36 1.16
End ofOctober Fall 2018 2,711.74 65.31 1.14
End of October Fall 2019 2,976.74 54.09 1.09
End of October Fall 2020 3,269.96 35.64 1.16
End of October Fall 2021 4,605.38 83.50 1.16

Sources:

S&P 50Mttps://fred.stlouisfed.org/series/SP500

Oil price ($ per barrelyww.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PETR®T C&f=D
EUR/USWwww.federalreserve.gov/releases/h10/Hist/dat00 eu.htm

The initial survey was completed in April 2008, soon after Bear Stearns lost its independence g, that ti

the S&P 500 stood at 1,385.59, the price of a barrel of 0iU&%13.70 and one euro cosi$1.56.The

price of dl was high, the stock markets werelta¢n record levels and the dollaras cheap relative to the

euro. The table had been set ftre financial crisis that soon folledk ¢ 2 Rl @ Qa & dzMipisgdof NS Ff SO0 &
the S&P 500much lower prices for oil aralstrongeJ.Sdollar.

Default Question Block

Strategic impact can be thought of using time horizon. There are current risksghie

immediate action, tactical risks that are accounted for iggay®ar plan, and strategic risks that
are not expected to occur until after that time horizon but remain imporfargvious surveys

have found that respondents tend to be anchorechia present with their responses. It is
thought that knowledge of ik cognitive biawill helpto understand and compensate for it, so we
will start by asking you about todagurrentrisks. The following questions will ask you to identify
current and emgging risks that you expect to have the greastsategicimpact currently andh

the future.

The original list of risks was developed by the World Economic Forum (WEF) for their itzlabat&isks
surveyin 2007 There is a balance required between keeping the list current and being able to show trends.
The WEF haggularlyupdated its list, despite a stated time horizon of 10 yearsreeehtreportsinclude
about 30 risksacross the same five categoridheSurvey of Emerging Risies tried to maintain stability

for trending purposes, although the list has evolved over,@aeescribed in Appendix |
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Question 1. Greatestrategicimpact related to risk can have various meanings. How do you
define it?

152total responses

Responses| 2021 | 2020 | 2019
Financial impact on the world economy 15 10% | 12% | 16%
Disruption to the world economy 34 22% | 20% | 18%
Financial impact on me personally or my firm/indust 28 18% | 13% | 22%
Disruption to me personally or rfiym/industry 22 14% | 15% 9%
Financial impact on lives, habitat and safety 15 10% 7% 9%
Disruption to lives, habitat and safety 32 21% | 31% | 25%
Other 6 4% 2% 2%

Other

1 The above descriptors refer to different levels of scope. Although peoplequitéa strategic

issues with broader scope, strategy really refers to the patchwork of mutually reinforcing initiatives
that delivers an outcome greater than the sum of the parts. A strategic impact related to risk is
when a risk pulls at the thread of amigthose strategic initiatives (in my view).

It depends on whose strategy we are talking about.

All of the above

Both financial impact andisruption.

Disruption to my clients

I live in Argentina and | answer for what happens in my country. taseiginancial impact to me
personally, my industry, my life, habitat and security.

=A =4 =4 -4 A

Greatest Impact

. . e 10%
Financial impact on the world econom

I 0?20
]
I 1 8%

Financial impact on me personally or my firm/industr¥

. . N I 14%
Disruption to me personally or my firm/industry.

Financial impact on lives, habitat and safe= 10%

Disruption to the world economy

—— 217
Disruption to lives, habitat and safety.
|
. 4%
Other B
0% 15% 30% 45%

m 2021 = 2020 = 2019

Later in this analysis some of the survey results will be segregated bdtaxgeaspondents answered
this question
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Question 2. What is the

o1

righat currently has the greatest impact? (Please select one.)

The 23 risks shown hateen adaptedrom those developed by thé&/orld EconomicForumin

2007.[Ed. note: Detailed
definitions have evolved

definitions of these risks can be found in Appendix |, along with how the
over tinpe.

Top Current Risk, Year Over Year

50%
40%
30% 27%
20% v
0
‘ 10% 8%
7%
10% q 5% 1% . 4%
I : 1 20/03.% 1960%19% | 1% 004 1% 001% 1%1%0%0%1%3.%
0% [ F—— - - - = -
5 . 5 & S N A N 9 O O &L R
Q?,_g, ,b@g’ /5;”\\\6&7}20&\%&@ ‘;0‘\\0\0@(5@\000 ,z;@e,%&oc\ ?';00(\0&(0\\4 QJA\QOQ A\& g @QQY;\OQ&Q o‘((\o’?\’&‘é@ (}\{\
R I G S R S O I N I S O SN N S N I ARG
F el O D& O SN P NS FE LS FANTEES
¥ B @ ¢° k\Q‘(/Q’ RSV S @ \‘Q' x2 &.(_:b Q"\ \@} & O ,@5 O AT AN ,\’bQ
'0'6\0'(\%?"\/&\@‘\%&«\\@@5@9 b\\\’bc) a)'on‘(/(\'b%
S ST RN e, ¥ RSN RS
&S O S ° e?f- & G (S S S
L)\\ \QQ v ) N *k O < K\J‘ ‘oo & ‘\KJ\ <
& & % N O &
g JD L & &L
X \>’b KQO O S Q/'b &\O NS
’b(\ & N \$ (\’b
] %((\ &O (\"9
N
. 2021 2020

In the following tables of respons&2 NJ G K S O dzNNIBhériipredidis rdsDitor indiGidualzisksd >
were above 2%yellow highlights used to indicate five-percentagepoint increase or doubling, a|-1
indicate &five-percentagepoint decrease or halving.

153total responses
Therankings for theéop current ris

ks are

1. Pandemics/infectious diseases 27%

2. Climate change 16%

3. Financial volatility 10%

4. Cyber/networks 8%

5. Asset price collapse 7%

2021 | 2020 | 2019 | 2018 | 2017

Economic 22% | 13% | 25% | 24% | 22%
Energy pricshock 1% 1% 0% 0% 1%
Currency shock 1% 2% 1% 2% 0%
Emergent nation destabilization 4% 1% 5% 3% 1%
Asset price collapse 7% 4% 9% 8% 10%
Financial volatility 10% 6% 10% | 11% 9%
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2021 | 2020| 2019| 2018| 2017

Environmental 16%| 13%| 19%| 17%| 16%
Climatechange 16%| 11%| 16%| 12%| 11%
Loss of freshwater services 0% 1% 0% 1% 1%

Natural catastrophe:

; 0% 0% 1% 3% 2%
tropical storms

Natural catastrophe:

0% 0% 1% 0% 1%
earthquakes

Natural catastrophe: severe

: 0% 2% 1% 2% 0%
weather (except tropical storms|

2021| 2020| 2019| 2018| 2017

Geaopolitical 12%| 12%| 26%| 24%| 33%
Terrorism 1% 1% 2% 4% 6%
Weapons of mass destruction 1% 1% 2% 3% 6%
Wars (including civil wars) 5% 4% 5% 3% 6%
Failed and failing states 1% 3% 4% 5% 4%

Transnational crime and 1% 1% 3% 2% 20

corruption
Globalization shift 2% 3% 5% 5% 4%
Regional instability 1% 0% 3% 3% 5%

2021 | 2020 | 2019 | 2018 | 2017
Societal 31% | 47% | 10% | 11% | 10%
Pandemics/infectious diseases| 27% | 45% 2% 2% 3%
Chronic diseases/medical 0% 1% 3% 20 1%

delivery
Demographic shift 3% 0% 3% 4% 2%
Liability regimes/regulatory 1% 206 20 3% 2%
framework

2021 | 2020 | 2019 | 2018 | 2017
Technological 12% | 7% 14% | 19% | 18%
Cyber/networks 8% 4% 8% 12% | 13%
Disruptive technology 3% 3% 6% 7% 6%

Other (1%/7%/6%5%11%)

Liberal education

US domestic politics and relations with China

Democracy ending in the United States

Government overreach to attempt to compensate for the listed risks

Government elimination of individual freedom

No one knows what the truth is any mo@hsw can you solve any of these problems
Ongoing economic impact as a result of COMtB mass exodus from workforce
Flawed democracies

Misinformation campaigns

Communism

=A =4 =4 -4 -4 -4 -8 -8 -9 -9
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Current Risk with Greatest Impact

50%
40%
31%
30%
22%
20%
16%
12% 12%
- I I I I 1
Economic Environmental  Geopolitical Societal Technological Other

m 2021 w2020 m2019

SectionA: Emerging Risks
Question 1. Please choose up to five (5) emerging risks that you feel will have the greatest
strategicimpactin the future

703 total responses from49 surveys

Averageof 4.72 risks selected per surv€same agprior survey)

Divisor inpercentiges for major categories63; for individual risks it i$49. Note that due to multiple
responses, the sum of all percentagematerially greater than 100%.

Number of responseselected(maximum ob):

1: 1 survey(1%

2: 2 survey (1%

3: 7 surveyq5%)

4: 18 surveyq12%)
5: 121 surveyq81%)

=A =4 =4 -4 =4
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Emerging Risks by Category (Up to Five Risks Chosen per Survey)

50%
44%
40%
30%
23% 18%
20% 18%
20049% 189 ° 18%
139
- ““ ‘ ‘“ ‘“ ‘ “ I
2% 0%
0% ||‘ I| “III | ] | l-llllll °
Economic Environmental  Geopolitical Societal Technological Other

m2021 w2020 m2019 = 2018 w2017 m2016 m2015 m2014
m 2013 m2012 m2011 m2010 m2009 m 2008 Fm2008 S

The rankings for the top five emerging risks are

1. Climate change 58%

2. Cyber/networks 52%

3. Pandemics/infectious diseases 38%

4. Disruptive technology 32%

5. Financial volatility 30%

2021 | 2020 | 2019 | 2018 | 2017
Economic 19% | 16% | 18% | 15% | 18%
Energy price shock 18% | 4% 7% 6% 5%
Currency shock 11% | 7% 7% 7% 7%
Emergent nation destabilization 12% | 15% | 23% | 15% | 16%
Asset priceollapse 19% | 20% | 21% | 19% | 30%
Financial volatility 30% | 31% | 29% | 27% | 29%
2021 | 2020| 2019| 2018| 2017

Environmental 20%| 17%| 20%| 19%| 15%
Climate change 58%| 50%| 54%| 49%| 29%
Loss of freshwater services 15% 8% | 12%| 13%| 11%
Natgral catastrophe: 5% 7% 8% 8% | 16%
tropical storms
Natural catastrophe: 3% 2% 1% 6% 6%
earthquakes
Natural catastrophe: severe 15%| 119%| 16%| 129%| 10%
weather (except tropical storms
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2021 | 2020| 2019| 2018| 2017
Geopolitical 23%| 26%| 26%| 27%| 34%
Terrorism 17%| 19%| 17%| 23%| 41%
Weapons of mass destruction 7% 8% 9% | 13%| 21%
Wars (including civil wars) 24%| 25%| 25%| 18%| 19%
Failed and failing states 13%| 18%| 19%| 25%| 14%
Transngtlonal crime and 11%|  119%| 12061 1206| 14%
corruption
Globalization shift 19%| 20%| 20%| 20%| 30%
Regional instability 17%| 17%| 22%| 18%| 31%

2021 | 2020 | 2019 | 2018 | 2017
Societal 18% | 20% | 16% | 17% | 13%
Pandemics/infectious diseases| 38% | 45% | 22% | 25% | 14%
Ch_romc diseases/medical 9% 12% | 120 8% 8%
delivery
Demographic shift 23% | 25% | 33% | 32% | 23%
Liability regimes/regulatory 13% | 13% | 11% | 129% | 16%
framework

2021 | 2020 | 2019 | 2018 | 2017
Technological 18% | 19% | 18% | 20% | 19%
Cyber/networks 52% | 47% | 51% | 56% | 53%
Disruptive technology 32% | 40% | 35% | 40% | 38%

Other R9%2%/1%/1%/1%)

Dysfunctional politicians

Ability to know the truth

Communism
Geopolitical relations

=8 =8 =4 8 4 -8 -8 -89 _-9_-9_-°

Nationalism and theroblems it creates gocial problems and inflation

Civil unrest encouraged by godless leaders

Globalgovernmental regime shifts

Climate change will lead to most of the other threats, directly or indirectly

Government andentralbankexperimentation
Government elimination of individual freedom

Bias in information or outright disinformation
Deterioration of trust in social institutions

Another way to review this data is apexcentige of the total responses. For exam@imate changbad
86 responses in this survey. In the previous analysis just sig®/dd9 =58%. In thefollowing tableswe
will look at86/703=12% and compare the results with the averageossprevioussurveys This will allow
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consistent analysegainst other questions in the current survégllow highlighsignifies higher than the
average in the current survegndgreen highlighsignifiesdwer than the averagd.

Results are presented with the average acros$allidveys firstthen listing each result starting with the
most recent survey.

Avg | 2021 | 2020 | 2019 | 2018 | 2017

Economic 30% 16% | 18% | 15% | 18%
Energy price shock 5% 1% 1% 1% 1%
Currency shock 5% 2% 1% 1% 1%
Emergent nation destabilizationy 5% 3% 5% 3% 3%
Asset price collapse 6% 4% 4% 4% 6%
Financial volatility 9% 6% 6% 6% 6%

Avg | 2021 | 2020 | 2019 | 2018 | 2017

Environmental 14% | 20% | 17% | 20% | 19% | 15%
Climatechange 7% 12% | 11% | 11% | 11% 6%
Loss of freshwater services 2% 3% 2% 3% 3% 2%
Natural catastrophe: 206 ' 204 20 204 3%

tropical storms

Natural catastrophe:
earthquakes

Natural catastrophe: severe
weather (except tropical storms|

1% 1% 0% 1% 1% 1%

2% 3% 2% 3% 3% 2%

Avg 2021| 2020| 2019| 2018| 2017

Geopolitical 28% 26%| 26%| 27%| 34%
Terrorism 6% 4% 4% 5% 9%
Weapons of mass destruction 2% 2% 2% 3% 4%
Wars (including civil wars) 3% 5% 5% 5% 4% 4%
Failed and failing states 5% 8%| 4%| 4%| 5% 3%
Transngtlonal crime and 206 2% 206 2% 206 2%
corruption

Globalization shift 4% 4% 5% 4% 4% 4%
Regional instability 6% W% 4%| 5| 4| %

Avg | 2021 | 2020 | 2019 | 2018 | 2017
Societal 14% | 18% | 20% | 16% | 17% | 13%
Pandemics/infectious diseases| 5% 8% 10% 5% 5% 3%
Chronlc diseases/medical 206 206 2% 3% 204 20
delivery
Demographic shift 6% .) 5% 7% 7% 5%

Liability regimes/regulatory 3% 3% 3% 204 3% 3%
framework

9 Note that charts show actual results, while labels are rounded to the nearest percentage point. In some instances ttieegoaplnhas
positive lengh but the label says 0%.
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Avg | 2021 | 2020 | 2019 | 2018 | 2017
Technological 13% | 18% | 19% | 18% | 20% | 19%
Cyber/networks 9% 11% | 10% | 11% | 12% | 11%
Disruptive technology 4% 7% 9% 7% 9% 8%

Otherg Avg 29%42%/2%/1%/1%/1%

Emerging Risk Trendsi Economic (% of Total)

0% 4% 8%

I 40

Energy price shock

I 20

Currency shock

3%
Emergent nation destabilization

I, 40

Asset price collapse

_ _ N 6%
Financial volatility
|

m 2021 = 2020 = 2019
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Emerging Risk Trendsi Environmental (% of Total)
0% 4% 8% 12% 16%

., 1200

Climate change

|
I 300

Loss of freshwater services

. B 1%
Tropical storms

M 1%
Earthquakes

I 3%

Severe weather

m 2021 w2020 m2019

Emerging Risk Trendsi Geopolitical (% of Total)

0% 3% 6% 9%

. I 40
Terrorism
]

) 1%
Weapons of mass destruction
|

I 50
N

e 3%0
I
I )

Transnational crime and corruption
|

Wars (including civil wars)

Failed and failing states

| 4%
Globalization shift

|

I 1%

Regional instability
|

m 2021 = 2020 =m2019
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Emerging Risk Trendsi Societal (% of Total)

0% 4% 8% 12%

8%
Pandemics/infectious disease

2%
Chronic diseases/medical deliver
5%
Demographic shift
3%
Liability regimes/regulatory framework

m 2021 w2020 m2019

Emerging Risk Trendsi iTechnological (% of Total)

0% 4% 8% 12%

11%
Cyber/networks
7%
Disruptive technology

m 2021 = 2020 m2019
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Top Five Emerging Risks as Percentage of Total

59100

Risk 2021 | 2020 2019| 2018| 2017 | 2016| 2015| 2014 | 2013 | 2012 | 2011 | 2010 | 2009 | F2008| S 2008  Average
Energy price shock 4% 1% 1% 1% 1% 2% 3% 3% 2% 6% 7% 9% 10% 8% 13% 5%
Currency shock 2% 2% 1% 1% 1% 2% 3% 1% 6% 5% 6% 10% 14% 10% 9% 5%
Emergent nation destabilization 3% 3% 5% 3% 3% 4% 5% 6% 6% 7% 7% 9% 7% 6% 9% 5%
Asset price collapse 4% 4% 4% 4% 6% 5% 6% 7% 7% 5% 5% 6% 10% 14% 5% 6%
Financial volatility 6% 6% 6% 6% 6% 9% 9% 9% 13% 13% 15% 9%
Climate change 12% 11% 11% 11% 6% 6% 6% 4% 4% 4% 3% 5% 6% 5% 9% 7%
Loss of freshwater services 3% 2% 3% 3% 2% 2% 2% 2% 2% 2% 1% 2% 2% 2% 3% 2%
Tropical storms 1% 2% 2% 2% 3% 2% 1% 1% 2% 1% 1% 1% 2% 1% 2% 2%
Earthquakes 1% 0% 1% 1% 1% 2% 1% 1% 1% 0% 1% 1% 1% 1% 2% 1%
Severe weather 3% 2% 3% 3% 2% 2% 2% 2% 2% 0% 1% 0% 1% 0% 1% 2%
Terrorism 4% 4% 4% 5% 9% 8% 8% 9% 6% 6% 4% 9% 6% 6% 4% 6%
Weapons of mass destruction 1% 2% 2% 3% 4% 2% 2% 2% 1% 3% 2% 4% 3% 3% 4% 2%
Wars (including civil wars) 5% 5% 5% 4% 4% 3% 4% 4% 3% 3% 2% 2% 2% 2% 3% 3%
Failed and failing states 3% 4% 4% 5% 3% 4% 4% 6% 6% 7% 9% 8% 4% 6% 2% 5%
Transnational crime ancorruption 2% 2% 3% 2% 3% 2% 1% 2% 2% 1% 1% 3% 2% 2% 2% 2%
Globalization shift 4% 5% 4% 4% 4% 6% 1% 2% 3% 3% 2% 5% 4% 5% 2% 4%
Regional instability 4% 4% 5% 4% 7% 5% 6% 8% 6% 9% 7% 5% 6% 7% 1% 6%
Pandemics/infectious diseases 8% 10% 5% 5% 3% 3% 4% 6% 4% 3% 3% 5% 6% 7% 8% 5%
Chronic diseases/medical delivery 2% 3% 3% 2% 2% 1% 2% 1% 1% 1% 2% 1% 1% 1% 2% 2%
Demographic shift 5% 5% 7% 7% 5% 5% 6% 5% 6% 6% 7% 6% 6% 5% 6% 6%
Liability regimes/regulatory framework 3% 3% 2% 3% 3% 3% 5% 5% 5% 2% 2% 1% 1% 1% 2% 3%
Cyber/networks 11% 10% 11% 12% 11% 11% 14% 12% 10% 8% 8% 5% 4% 3% 5% 9%
Disruptive technology 7% 9% 7% 9% 8% 7% 5% 1% 1% 1% 1% 1% 1% 1% 2% 4%
Other 2% 2% 1% 1% 1% 1% 1% 1% 2% 2% 3% 2% 1% 4% 4% 2%
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Energy price shock

Currency shock

Emergent nation destabilization
Asset price collapse

Financial volatility

Climate change

Loss of freshwater services
Tropical storms

Earthquakes

Severe weather

Terrorism

Weapons of mass destruction
Wars (including civil wars)

Failed and failing states
Transnational crime and corruption
Globalization shift

Regional instability
Pandemics/infectious diseases
Chronic diseases/medical delivery
Demographic shift

Liability regimes/regulatory framework
Cyber/networks

Disruptive technology

Other

2021
4%
2%
3%
4%
6%

12%

3%
1%
1%
3%
4%
1%
5%
3%
2%
4%
4%
8%
2%
5%
3%

11%

7%
2%
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2020
1%
2%
3%
4%
6%

11%
2%
2%
0%
2%
4%
2%
5%
4%
2%
5%
4%

10%
3%
5%
3%

10%
9%
2%

2019
1%
1%
5%
4%
6%

11%
3%
2%
1%
3%
4%
2%
5%
4%
3%
4%
5%
5%
3%
7%
2%

11%
7%
1%

2018
1%
1%
3%
4%
6%

11%

3%
2%
1%
3%
5%
3%
4%
5%
2%
4%
4%
5%
2%
7%
3%

12%

9%
1%

2017
1%
1%
3%
6%
6%
6%
2%
3%
1%
2%
9%
4%
4%
3%
3%
4%
7%
3%
2%
5%
3%

11%
8%
1%

2016
2%
2%
4%
5%
9%
6%
2%
2%
2%
2%
8%
2%
3%
4%
2%
6%
5%
3%
1%
5%
3%

11%

7%
1%

2015
3%
3%
5%
6%
9%
6%
2%

1%
1%
2%
8%
2%
4%
4%
1%
1%
6%
4%
2%
6%
5%
14%
5%
1%

2014
3%
1%
6%
7%
9%
4%
2%
1%
1%
2%
9%
2%
4%
6%
2%
2%
8%
6%
1%
5%
5%

12%

1%
1%
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2013
2%
6%
6%
7%

13%
4%
2%
2%
1%
2%
6%
1%
3%
6%
2%
3%
6%
4%
1%
6%
5%

10%
1%
2%

2012
6%
5%
7%
5%

13%
4%
2%
1%
0%
0%
6%
3%
3%
7%
1%
3%
9%
3%
1%
6%
2%
8%
1%
2%

2011
7%
6%
7%
5%

15%

3%
1%
1%
1%
1%
4%
2%
2%
9%
1%
2%
7%
3%
2%
7%
2%
8%
1%
3%

2010
9%
10%
9%
6%

5%
2%
1%
1%
0%
9%
4%
2%
8%
3%
5%
5%
5%
1%
6%
1%
5%
1%
2%

2009
10%
14%

7%
10%

6%
2%
2%
1%
1%
6%
3%
2%
4%
2%
4%
6%
6%
1%
6%
1%
4%
1%
1%

F 2008 S 2008 Average

8%

10%

6%

14%

5%
2%
1%
1%
0%
6%
3%
2%
6%
2%
5%
7%
7%
1%
5%
1%
3%
1%
4%

13%" 5%

9%~ 5%
9%~ 6%
5% 7%

To10%
9% 6%
3%” 2%
2% 2%
204" 1%
1% 2%
4%" 6%
4%~ 3%
3% 3%
294" 50
204" 2%
204" 4%
1% 6%
8%” 50
2% 1%
6% 6%
29%" 3%
5% 9%
2%~ 4%
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Top Emerging Risks (Choose Up to Five)
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m 2021 = 2015 mS 2008

What follows are two versions of the same chart, withfitet one sorted based on the prior sun@y
results.The data labels in the first chart refl@f21 results.

Year-Over-Year Emerging Risks (Up to Five Risks Chosen per Survey)
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Year-Over-Year Emerging Risks (Up to Five Risks Chosen per Survey)
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Question 2. Gthe emerging risk selected in the previous question, what one (1) wgaldrank
number one as having the greatsstategicimpactin the future? (Flease select ong

149total responses

Answers iryellow highlighaire up at leasthree percentage pointghose irgfeen highlighare down at
leastthree percentaggoints

The rankings for the top emerging risk are

1. Climate chang@6%

2. Cyber/networks 3%

3. Financial volatility 10%
4. Demographic shift%

5. Disruptive technolog§%

2021 | 2020 | 2019 | 2018 | 2017

Economic 23% | 15% | 18% | 13% | 20%
Energy price shock 2% 1% 1% 0% 0%
Currency shock 2% 2% 0% 1% 0%
Emergent nation destabilization 3% 4% 1% 2% 2%
Asset price collapse 5% 2% 6% 5% 12%
Financial volatility 10% 7% 6% 5% 6%

2021| 2020| 2019| 2018 2017

Environmental 2% | 29% | 32%| 26% 9%
Climate change 26% | 26%| 27%| 22% 7%
Loss of freshwater services 0% 2% 3% 2% 0%
Natural catastrophe: 0% 1% 0% 1% 0%
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tropical storms

Natural catastrophe:
earthquakes

Natural catastrophe: severe
weather (except tropical storms

0% 0% 0% 0% 0%

1% 1% 2% 1% 0%

2021 | 2020| 2019| 2018 2017

Geopolitical 16| 19% | 18%| 18%| 32%
Terrorism 1% 1% 2% 2% 9%
Weapons of mass destruction 1% 1% 1% 1% 2%
Wars (including civil wars) 3% 5% 3% 3% 4%
Failed and failing states 1% 3% 5% 3% 4%
Transnguonal crime and 1% 1% 20 20 1%
corruption

Globalization shift 2% 5% 3% 4% 4%
Regional instability 1% 2% 2% 3% 7%

2021 | 2020 | 2019 | 2018 | 2017
Societal 16% 16% 9% 12% 11%
Pandemics/infectious diseases| 5% 8% 2% 4% 0%
Chronic diseases/medical 1% 1% 0% 20 1%

delivery
Demographic shift 7% 4% 5% 5% 3%
Liability regimes/regulatory 3% 204 204 20 6%
framework

2021 | 2020 | 2019 | 2018 | 2017
Technological 19% | 18% | 21% | 28% | 26%
Cyber/networks 13% 3% 10% | 15% | 16%
Disruptive technology 6% 15% | 11% | 13% | 10%

Other 6%/3%/3%/3%/2%)

Civil unresencouraged by godless leaders

Globalgovernmental regime shifts

Climate change will lead to most of the other threats, directly or indirectly.
Government andentral bankexperimentation

Government elimination of individual freedom

Ability to know theruth

Deterioration of trust in social institutions

Communism

= =4 =8 4 -4 -4 -4 A
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Top Emerging Risks by Categoryi Single Greatest Impact
0% 25% 50% 75%

I 237
_

. I, 2 7%
Environmental

Economic

10%
Geopolitical

EEE—— 167
Societal

19%
Technological

5%
Other

m 2021 m 2015 mF 2008

Category Comparison Across Three Questions

50%
31%
27%
25% 23% 23%
19%
I I I I I I 1
1.1
Economic Environmental  Geopolitical Societal Technological Other

m Current mTop 5 Emerging m Top Emerging
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Top Emerging Risksi Economic (% of Total)
0% 6% 12%

, 2%
Energy price shock

I 2%

Currency shock

I 3%

Emergent nation destabilization

I 590

Asset price collapse

I 0%

Financial volatility

m 2021 w2020 m2019

Top Emerging Risksi Environmental (% of Total)
0% 10% 20% 30%

26/

Climate change

] 0%
Loss of freshwater services

) 0%
Tropical storms

0%
Earthquakes

Bl 1%

Severe weather

m 2021 m 2020 m2019
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Top Emerging Risksi iGeopolitical (% of Total)

0% 5% 10%

) 1%
Terrorism L
_ 1%
Weapons of mass destructlor.

Wars (including civil wars)

3%

1%
Failed and failing states

|

. . . 1%
Transnational crime and corruptio

;

2%
Globalization shift

|

. . e 1%
Regional instability

m 2021 w2020 m2019

Top Emerging Risksi Societal (% of Total)

0% 5% 10%

5%
Pandemics/infectious disease
1%
Chronic diseases/medical deliver
7%
Demographic shift
3%
Liability regimes/regulatory framework

m 2021 = 2020 =m2019
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Top Emerging Risksi iTechnological (% of Total)

0% 10% 20%

13%

Cyber/networks

Disruptive technology

m 2021 w2020 m2019

Emerging Risks

30%

= Top 5 Emerging =Top Emerging
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Risk Comparison Across Three Questions
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mCurrent mTop 5 ®Top Emerging

Questions 3, 4 and 5. Questions 3, 4 and 5 should be considered at the same time. Of the 23
emerging risks, are there combinations that you believe will have astaategicimpactin the

future? These could occur at the same time (concurrent) or follow each other (sequential). Please
select a combination of TWO risks for each response.

Tworisk combinations 421 total responsegmean across all surveys is listed first)
The rankings fatcombination risks are

1. Climate chang&1%

2. Cyber/network9%

3. Financial volatilit$%

4. Wars (including civil warg¥se
5. Disruptive technology 6%
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Avg | 2021 | 2020 | 2019 | 2018

Economic 35% | 25% | 21% | 23% | 22%
Energy price shock 5% 5% 2% 2% 2%
Currency shock 5% ' 1% 2% 2%
Emergent nation destabilization 5% 3% 5% 3%
Asset price collapse 7% .) 6% 6% 7%
Financial volatility 12% | B% | 9% | 7% | 8%

Avg | 2021 | 2020 | 2019 | 2018

Environmental 14% 18% 16% 20% | 21%
Climate change 6% 11% 9% 12% | 11%
Loss of freshwateservices 2% 3% 2% 3% 3%

Natural catastrophe:

: 2% 2% 2% 2% 3%
tropical storms

Natural catastrophe:

(V) 0, 0 0
earthquakes 1% | 0% | 0% | 0% | 1%

Natural catastrophe: severe

. 2% 3% 2% 3% 3%
weather (except tropical storms|

Avg | 2021| 2020| 2019| 2018

Geopolitical 32%% | 28%| 31%| 30%| 30%
Terrorism 7% I 4% 5% 5%
Weapons of mass destruction 3% 2% 2% 3%
Wars (including civil wars) 4% % 7% 6% 4%
Failed and failing states 6% 4% 6% 5% 6%
Transngtlonal crime and 206 2% 2% 204 2%
corruption

Globalization shift 4% ' 5%| 4%| 4%
Regional instability 6% 1% 6% 5%

Avg | 2021 | 2020 | 2019 | 2018

Societal 11% 13% 16% 12% 12%

Pandemics/infectious diseases| 4% 6% 7% 3% 4%

Chronic diseases/medical 1% 3% 3% 206 2%

delivery
Demographic shift 4% ' 4% 5% 4%
Liabilityregimes/regulatory 204 2% 204 206 1%
framework

Avg | 2021 | 2020 | 2019 | 2018
Technological 11% | 16% | 15% | 15% | 15%
Cyber/networks 8% 9% 8% 8% 9%
Disruptive technology 4% 6% 7% 7% 7%
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Risk Combinations

40%
28%
25%
20% 18%
16%
13% I
0% I I I
Economic Environmental Geopolitical Societal Technological

m 2021 w2020 m2019

Category Comparison Across Four Questions

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

m Current Top 5 Emerging ® Top Emerging = Top Combination
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Risk Comparison Across Four Questions
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m Current mTop 5 Emerging ® Top Emerging = Combinations

Risk Comparison Across Four Questions (restricted y-axis)
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In the next table gellow highlighshows the highest result among the first three questions, and
the [ EEIIGAIER shows where risk combination is the highest result.

Comparison Across Four Questions

Comparison Across Four Questions

Energy price shock

Currency shock

Emergent nation destabilization
Asset price collapse

Financial volatility

Climate change

Loss of freshwater services
Tropical storms

Earthquakes

Severe weather

Terrorism

Weapons of masgestruction

Wars (including civil wars)

Failed and failing states
Transnational crime and corruption
Globalization shift
Regionalnstability
Pandemics/infectious diseases
Chronic diseases/medical delivery
Demographic shift

Liability regimes/regulatory framework
Cyber/networks

Disruptive technology

Other

Current
2021
0.7%
0.7%
3.9%
7.2%
9.8%
15.7%
0.0%
0.0%
0.0%
0.0%
1.3%
0.7%
5.2%
1.3%
1.3%
2.0%
0.7%
27.5%
0.0%
2.6%
1.3%
8.5%
3.3%
6.5%

Top 5
2021
3.8%
2.4%
2.6%
4.1%
6.4%
12.2%
3.3%
1.1%
0.7%
3.1%
3.6%
1.4%
5.1%
2.8%
2.4%
4.1%
3.7%
8.0%
2.0%
5.0%
2.7%
11.0%
6.7%
1.7%

Top Combos
2021 2021
-
2.0%
3.4% 2.4%
5.4% 6.0%
10.1% 8.4%
25.5% 10.5%
0.0% 2.7%
0.0% IR
0.0% 0.5%
1.3% 2.7%
0.7%
0.7%
2.7%
1.3%
1.3%
2.0%
1.3%
5.4%
0.7%
6.7% 3.1%
3.4% 1.7%
12.8% 9.1%
6.0% 6.4%
5.4%
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Comparison Across Four Questions where differentiation between questions is present

Comparison Across Four

Questions Current Top 5 Top Combos

2021 2021 2021 2021 Gtop5 Gtop G-combo top5-top top 5combos  top-combos
Energy price shock 0.7% 3.8% 2.0% -1.4% _ 1.8% -0.9% -2.7%
Currency shock 0.7% 2.4% 2.0% -1.8% -1.4% -2.5% 0.4% -0.8% -1.2%
Emergent nation destabilization 3.9% 2.6% 3.4% 2.4% 1.4% 0.6% 1.6% -0.8% 0.2% 1.0%
Asset price collapse 7.2% 4.1% 5.4% 6.0% 3.1% 1.8% 1.2% -1.2% -0.7%
Financial volatility 9.8% 6.4% 10.1% 8.4% 3.4% -0.3% 1.4% 1.7%
Climatechange 15.7% 12.2% 25.5% 5.2% 1.7% 15.0%
Loss of freshwater services 0.0% 3.3% 0.0% 0.0% -2.7% 3.3% 0.5% -2.7%
Tropical storms 0.0% 1.1% 0.0% 0.0% -1.7% 1.1% -0.5% -1.7%
Earthquakes 0.0% 0.7% 0.0% 0.5% -0.7% 0.0% -0.5% 0.7% 0.2% -0.5%
Severe weather 0.0% 3.1% 1.3% 2.7% -3.1% -1.3% -2.7% 1.8% 0.4% -1.4%
Terrorism 1.3% 3.6% 0.7% -2.2% 0.6% -3.1% 2.9% -0.8%
Weapons of mass destruction 0.7% 1.4% 0.7% -0.8% 0.0% -1.1% 0.8% -0.4% -1.1%
Wars (including civil wars) 5.2% 5.1% 2.7% 0.1% 2.5% -1.3% 2.4% -1.4%
Failed and failing states 1.3% 2.8% 1.3% -1.5% 0.0% -3.1% 1.5% -3.0%
Transnational crime and
corruption 1.3% 2.4% 1.3% -1.1% 0.0% -1.5% 1.1% -0.4% -1.5%
Globalization shift 2.0% 4.1% 2.0% -2.2% -0.1% -1.5% 2.1% 0.7% -1.4%
Regional instability 0.7% 3.7% 1.3% -3.0% -0.7% _ 2.4% -1.2%
Pandemics/infectious diseases 27.5% 8.0% 5.4% 19.5% 22.1% 21.5% 2.6% 2.0% -0.5%
Chronicdiseases/medical
delivery 0.0% 2.0% 0.7% -2.0% -0.7% -2.8% 1.3% -0.8% -2.2%
Demographic shift 2.6% 5.0% 6.7% 3.1% -2.4% _ -0.5% -1.7% 1.9% 3.6%
Liability regimes/regulatory
framework 1.3% 2.7% 3.4% 1.7% -1.4% -2.0% -0.3% -0.7% 1.0% 1.7%
Cyber/networks 8.5% 11.0% 12.8% 9.1% -2.5% -0.6% 1.8% 3.6%
Disruptive technology 3.3% 6.7% 6.0% 6.4% -2.8% 0.6% 0.3% -0.4%
Other 6.5% 1.7% 5.4% 4.8% 1.2% -3.7%
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Combinations

2021 chart (top 10 are highlighted)
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Leading combinations wees followqpercentages shown for consecutive years in thel@p
33 responses% no. 1in previous survey
Cyberhetworls
Disruptive ¢chnology
19 response’%,no. 2
Asset price collapse
Financial volatility
14 responses 3%p0.3
Pandemics/infectious diseases
Chronic diseases/medical delivery
13 responses 3%p. 4
Climate change
Loss ofreshwater services
12 responses 3%p. 5
Climate change
Natural catastrophe: severe weather
12 responses 3%p. 5
Terrorism
Cyber/networks
10 responses 2%p. 7
Financial volatility
Pandemics/infectious diseases
9 responses 2%p. 8
Energy pricahock

Climate change

9 responses 2%p. 8

Climate change

Natural catastrophe: tropic storms
9response2%,no. 8

Wars (including civil wars)

Failed and failing states

Ed.note: The combinations question was added in the second iteration ostmeey in fall 2008.
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Cumulative Distribution of Combinations (253 total possible)
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Risk Concentration Ratio (Base 2009 = 100%)

100% 100%

75% 5%

60% 570

54% 56% °
52% 51% g9 S1% 50%
50% 0 46%
41%
25% ‘ |
0%

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

It was suggested that questions be segregated by their respoi@&eadest strategic impact related to risk
can have various meanings. How do you defir@ixtPesponses combined two options split between
financial impact and disruption with three optgsplit as follows:

1 World economy
1 Me personally or my firm/industry
91 Lives, habitat and safety

While the numbers are too small to be statistically significant, some interesting differentiation is apparent
when separating results between finandémapact and disruption.
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Top Current Risk Aggregated by Greatest Strategic Impact

40%
33%
30%
30% 28%
19%
20% 17%
14% 15%
12%
10% 11%

. I I
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Financial impact Disruption

® Economic mEnvironmental m Geopolitical = Societal m Technological

Top Five Emerging Risks Aggregated by Greatest Strategic Impact

40%
30%
25%
22% 9
20% _ 21
0
19%

20% 7% 17% 179% 8%
. I I

0%

Financial impact Disruption

m Economic ® Environmental m Geopolitical = Societal ® Technological
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Top Emerging Risk Aggregated by Greatest Strategic Impact

40%
31%
0,
30% 29%
23%
21% 20%
0
20% 18% 19%
0,
14% 13%
10%
5%
Financial impact Disruption
® Economic mEnvironmental m Geopolitical = Societal m Technological
Top Risk Combinations Aggregated by Greatest Strategic Impact
40%
30%
30% o
27% 26%
22%
20% 18% 18%
16%
0, 0,
15% 14% 13%
10% I
0%
Financial impact Disruption

m Economic ® Environmental m Geopolitical = Societal ® Technological
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Average Net Result: Financial Impact less Disruption

10%

8%

0
o% 4%

0%

-1%
-3%

-5%

-5%

-10%

® Economic m Environmental m Geopolitical Societal ® Technological

Each year a specialty question is asked. Traditionally the question has not been repa#tedduent
surveys, but some may cycle through periodically.

Question6. If you do not work in the insurance industry, please skip to question 7. Amtket
exists today, which risks do not impact the insurance indudtig@sg select all that apply

Seventyfive respondents chose at least orisk,for a total of255responsesdverage 08.40risks selected
per surveythat selected at least one

¢CKS (2L NIy{lAy3Ia F2NINRAa{a GKIFG R2y Qi AYLI OG GKS Ayac

1. Failed and failing state®%

2. Emergent nation destabilization @0
3. Weapons of mass destruction®2
4. Loss of freshwater services¥a5

4. Globalization shift 26

The bottom rankings forrisksK I &t R2y Qi AYLI Ol GKS AyadzNI yOS Ay RdzaidNE
insurance industry) are

19. Asset price collapsto

19. Natural disasters: tropical storm%bo

19. Natural disasters: earthquakes 4%

22. Chronic diseases/medical delivefyp 3
22. Liabilityregimes/regulatory framework®3
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Category
Economic 69%
Environmental 49%
Geopolitical 185%
Saocietal 20%
Technological 16%
Risk

Economic
Energy price shock 13%
Currency shock 5%
Emergent nation destabilization 39%
Asset price collapse 4%
Financial volatility 8%
Environmental
Climate change 9%
Loss of freshwater services 25%
Natgral catastrophe: 4%
tropical storms
Natural catastrophe: 4%
earthquakes
Natural catastrophe: severe

. 7%
weather (except tropical stormg
Geopolitical
Terrorism 11%
Weapons of mass destruction | 32%
Wars (including civil wars) 23%
Failed and failing states 49%
Transngtlonal crime and 20%
corruption
Globalization shift 25%
Regional instability 25%
Societal

Pandemics/infectious diseases| 5%
Chronic diseases/medical

. 3%
delivery
Demographic shift 9%
Liability regimes/regulatory 3%
framework
Technological
Cyber/networks 8%
Disruptive technology 8%
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Other

None of the above.

Everything liste@mpacts the insurance industry, in some place or in some way.

All of these can, in some way, impact the insurance industry

They all do.

None All of these have potential to impact the industry.

Weapons of mass destruction would probably be more tharamsaicould address.

They all impact insurance in one way or another.

Except for derivatives of enenggfated (commodity) products, in the Life Insurance and Health

insurance industries, | don't see a lot of connection between energy prices arsdilzfee.

They all do.

They all impact the industry one way or anather

International treatment of debt by countfizade and tariffs exploitation

Alldo.

They all impact the insurance industry.

Theyall impact insurance to some extent

All listed can hae some impact.

All the above is impactirie insurance industry

All of these risks have immediate or second order impact on multinational insurers.

All those listed could impact the insurance industry in some way.

All of the above risks can affélee insurance industry, though some may affect it only through

secondary impacts.

Increasén crime rate

Everything that happens in the world affects the insurance industry, either directly or indirectly

(butterfly effect)

1 Eachhas at least an indire@tnpact, but many of these risks have direct implications to various
types of insurers gll on the asset sigdand often on the liability side of the balance sheet too

=A =4 =4 -4 -4 -4 -4 A

=4 =4 =4 -4 4 -4 -8 -8 -89

= =

Risks that Do Not Impact the Insurance Industry
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Question7. No list of risks is ever complete. Are thadelitionalemerging risks you feel are
significant that should be considered for future survedysfreference, here is the current
glossaryGlossary of risks 202

As noted in the introductory paragraphs of this appendix, some responsedaldfaceto signify that
they are particularly thoughtrovoking to the researchefwo entries were allowed for this question.

Suggesbn 1

=

Financial inequality

Sexualmmorality

Failure of democracy

Clash of ideological differences and perceived threat from rising power to existing power

US domestic politics

Political instability/inaction

Centralbank actions/overreach

Disruptivdegislatiorr msurance/annuity productsse their tax favored status

Insurance coverage becoming less desirable and-vatlexd by consumers

Social network societal influence

Mass immigration/migration as areas of the planet become less livable

Dysfunctional politicians

Government surveillaneaad mandates

Governmentontrol/regulatory

Growingwealth disparity within in developed natignkused globalization risk to account for this
Declining birthrate

Medical breakthrough: & A 3y AFAOF yiG YSRAOFE o0NBLI | &P dzZ3K 6 OdzNX
which would materially disrupt life insurance, annuities, pension, LTC, medical insurance, etc.
Decentralization

Humans move further from loving their neighbor as themsd@ebsvior drives increasing chaos
Fraud

Modelfailure

Inflation/supply chain disruption due to pandemic

The US becoming a fascist state in 2024 through an overthrow of the election by Republicans
Nationalism

Decreasing empathy in society (this was named as a top emerging global risk in the WEF survey)
Governnent elimination of individual freedom

The end of money

Earlycareerdebt load

Separatedconomic/political spheres (e.4.S vs China)

Impact ofsocial media/targeted advertising/biased media

Increase in autocratic political regimes

Emergence of the metarse

Ability to discern the truth

Lack of workers

Tariff abuse

Culturalnorm changes

Inability to distinguish fact from fiction

Political

Extreme political divisiveness

Some societies being left behind due to low education and literacy rates

=4 =8 =4 =4 -4 -8 -8 -8 -8 -8 -a -89

=4 =8 =8 848888848 _8_0_9_9_9_9_9_49_9_-°9-=-2-
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Distrustof political process

Bad political leadership

ESG

Superpower growth whether new superpower emergence or decline of existing superpowers
Disinformation

Mass emigrations

Shift to totalitarianism

Privacy regulations

Factual distortiog ¢fake news"

Crumbling Infrastructure

Lack of talent/resources

Solar flares

Crime rate

Loss of trust in institutions

Societat abor shortage

Communism

Failure of democratic countries

Social unresgt pss of confidence in institutions
A significant solar event

Breakdowrof society infrastructure

=4 =8 =4 =8 4 -8 -8 8888849849499

Suggesbn 2

Free speech

Rise of nationalism in Europe

Geopolitics

Populatiorshifts/immigration/emigration

Interest rate risk

Airand water pollution this is more than just climate change
Regulatory overreach

Legislation changdf one or more major countries enacts a law that would materially disrupt the
insurance industry

Politicization o&ctuarial societies

Political polarization occurring glohal

Automation including that of actuarial roles

Government elimination of individual freedom

Virtual societal warfare

Global and localized inequality/inequity

Increased extreme political regimes (both left and right)
Development of the cryptocurrency markets

Oligarchy

Media lack oficcountability

Cultural degradation

Lack of national seffufficiency via globalizatipag., simple example is early lack of symslIPPE
in a pandemic

Tradewars/tariffs/import restrictions

Increasingnequalities

Outsourcing relationships

ITrisk

Denographic growth

=8 =4 =4 =4 -4 -8 -4 9

=4 =8 =4 4 -4 -8 -8 -8 -8 -89 _-°
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SectionB: Leading Indicatoref Emerging Risks
Some questions require an industry perspective. Please choose an industry where you are a risk
expert and answer questions consistently throughout.

In this section, Bce a respondent answers a questiimor Not applicablethe surveymoves that
respondentimmediately to Section C.

Question 1. Do you formally identify emerging risks?

Percentages back out responses stating that the question is not applicable¢spbadent

2021 2020 2019
Yes 40% 48% 47%
No 60% 52% 53%

Formally Identify Emerging Risks

0% 30% 60%

40%

Yes

60%

No

m 2021 = 2020 m2019

Question 2. Once an emerging risk is identified, do you have a process to measure, monitor and/or
mitigate the risk?

2021 2020 2019
Yes for all 12% 12% 12%
Yes for some 73% 82% 79%
No 14% 6% 9%
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Process to Measure/Monitor/Mitigate

0% 30% 60% 90%

12%
Yes for all

73%

Yes for some

14%
No

m 2021 m 2020 m2019

Question 3. If yes, please proviateexample.
From those who respondédes for all

1 If anew risk is identified (such as the pandemic which began in 2020), we stood up a task force to
contemplate decisions pertaining to all aspects of the risk (staff, custetegrand met
frequently to ensure we were considering all emerging data
1 We have a Risk Committee where we stochastically model the impact of the risk, and discuss
mitigation tactics
1 Emerging risk gension funds taking excessive investment risk through leverage
Solutiorg prevent them from doing so
I Track a quarterly log @merging riskssues, assign to an owner, track potential impact to
company and planned mitigation, if applicable
COVIEL9 effects on the heakltbare industry
Risk mitigation plans were identified, developed and implemented tesadeinerging risks
associated with a changing demographic in our primary target markets

=A =4

From those who respondédes for some

1 Monitorindividual risks exposure and review reinsurance prograorstor exposure by industry
and reduce sales if oiredustry is getting disproportionate in exposure

1 Track qualitatively latest developments or quantitatively if indexes exist

1 Pandemic is monitored both quantitatively (epidemiologicatig)qualitativelyMedical,
operational, and strategic teams meet ubayly to consider necessary action

1 Climate risk we acknowledge it but do not have a relevant measure/metric

1 Monitor regulatory activity, market trends for all emerging riBks.other emerging risks, may

monitor relevant company KPls
1 Risk committee matoirs for emerging risk€nce identified and prioritized, it would be added to
the risk universe matrix
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1 Waitch elections and those seizing power to have a sense of where regulatory framework might be
heading

Cyber

The US becoming a failed state is suckka Monitoring attempts by the Republidertyto

subvert elections through monitoring election laws, ballot initiatives, amigdjféuviolence

Opioid liability

Impact of pandemics on the insurance industry

Future regulations; buying habits

| am ahealth actuary and | monitor and measure the risk associated with new health technology
For emerging risks where a reasonable proxy or leading indicator is available, such as rate of
change in magnitude of tariffs as a percent of each country's GDP| ikarséked and updated

on either an annual or quarterly basis. Further discussion with the corporate CRO, enterprise risk
management committee, and business unit CROs is had around whether the concern warrants any
action or, at a minimum, elevation ofarmation for awareness to tHmard

Changesn hospital pricing

Identification of chemicals that have the potential to lead to insurance claims. We track the stages
of "emergence" of each one of those, identifying the ones that can be set aside ares ttiaibn

need to be further looked into

1 Hybridworking moded e are developing our own plabsit early daysso will include

monitoring to determine success, changes,Wtare taking things slowly

We make assumptions of the risk and whgilication can have on the P&L

We would have company SMEs help identify proper metrics to measure if the risk exposure
changes. The metric would then be included in a quarterly dashboard sent to our risk oversight
group

Regulatory change is monitored partential impact to company and report to senior leaders

War for talent was identified and steps were taken to attract/retain talent

I help clients identify emerging risks, then we develop controls or process to ID, address and
educate stakeholders

Surveyelevant sphere of financial institutions

Cyber threat on a derivative exchange

1 LDTlregulatory

=a =4

=A =4 =4 -4 A

= =

=A =4 =4 = =4

=A =4

Question 4. Once an emerging risk is identified, do you select leading indicators to measure
changing likelihoods? (Example: In 2009, the threat of mifisldsy North Korea received much
publicity. One company monitored investment flows to/from North or South Korea as an advance
indication of the threa® credibility.)

Percenages back out respondents stating that the question is not applicatilertoor they are not sure
of the correct response.

2021 2020 2019
Yes for all emerging risks identified 2% 2% 4%
Yes for some 61% 60% 45%
No 34% 38% 48%
We do not formally identify emerging 2% 0% 3%
risks
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Emerging Risk Leading Indicators

0% 20% 40% 60% 80%

B 2%

Yes for all

=
6100

Yes for some

I -
(0]
[ ——

N

B 2%

Don't identify emerging risks

= =

=A =4 =4 =4

=A =4 =4 -4

m 2021 m 2020 m2019

Question 5. If yes, pleasete how many you have identified aptbvideanexample of these
methods, including the specific emerging risk aredrics used

Emerging risk olife exposure to frontline workersye measure exposure by indusaggregating
where necessary to understand our exposure to a potential pandemic
One eampleisa new competitor in a marketVe continually monitor who is active in which
markets and track that within our business plans
Not sure of exact number, but 20, including some risks with multiple indicat@se example
isemerging cybersecurity risk is measured using external ratings, speed to disable credentials for
terminated employees, % of employees caught in simulated attacks by the cybersecuritigteam, e
We are working on these right now, so none to report
It's just the top 10 riské&\s an examp|dor emerging regulatory risks, we monitor proposed
legislation at the state level
I've already listed the US as a failed state above
Don'tknow
I mostly monitor utilization patterns on an informal basis
# of emerging risks identified is confidential per corporate policy. An example of one such risk is
given below.

o Emerging risk: tariff abuse

o Concern: impact of tariffs on trade between countries ffirgact on the velocity of

trade) and the more specific kneak impact on financial service transaction velocity
o Indicators: rate ofariffs as a % of GDP for each major country in which the company does
business, with rate of change for the tariff ratecked as well

Hospitalprices, studies of prices in different markets
Indicators for each emerging risk include: recent news, new lawsuits, scientific research
Changes in privacy regulations: number of states adopting
Confidential
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1 Identified about 1§12 emerging risks (within the;B year horizon) which can impact the org.
These risks are placed oliving Heatmapvhich indicates likelihood and potential impact of the
risk for the current fiscal year

1 When we first identified cyber risks, we used asdiodtor the insurance market availability for
those parts of cyber risk that were incurableis was closer to a decade ago now

T No

Question 6. If you identify leading indicators of emerging risks, do you have criteria for when to
take action tamitigate (or accept) the risk?

2021 2020 2019
Yes for all emerging risks 14% 6% 7%
identified
Yes for some 67% 68% 75%
No 19% 26% 18%

Criteria for Action Based on Leading Indicators

0% 40% 80%

14%
Yes for all

67%

Yes for some

19%
No

m 2021 = 2020 m2019

Question 7. If yes, please proviateexample.

Limit life inforce exposure to frontline workers to x% of total exposure

We have defined a levelasset leveragabove which executive leadership must determine
whether to continue writing certain types @flrleverage new business

At this point, | write about emerging risks for the benefit of others

Not disclosable

Various

When recent news/lawsuits/research starts grabbing the attention of the insurance ineitrstry
through a claim or appeals being ciolesed, that is when we keep a closer eye on the risk and
treat it differently

1 Changes to regulation: monitor state of domicile and will make plans to adopt

=a =4

=A =4 =4 -4
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When risk status of KRI is elevategeitow, exceeding our established checkpoints, we initiate
mitigation activity

If a risk was identified, and quantified to the degree possible, we made efforts to address when key
stakeholders agreed inometo-threeyeartime horizon

Reporting to senior management

Not all risk can be mitigated. If riskéslistic onemust think about mitigation if possible

SectionC Enterprise Risk Management

Question 1Has enterprise risk management had a positive, negative or neutral effect in your
company/industry?

2021 2020 2019
Positive 63% 59% 54%
Negative 1% 0% 3%
Neutral 21% 28% 27%
Not sure 15% 13% 16%
ERM Effect

0% 30% 60% 90%
., 6376

Positive
|
B 1%

Negative

. 1%

Neutral

——
I 157

Not sure

=A =4 =4

m 2021 = 2020 m2019

Question 2. Please share example from the past year, if applicable, where another company (in
any industry) used ERM in a positive way.

Understood our increasing exposure in some products and demographics and adjusted reinsurance
accordingly

ERM is still being used to measure @anmhitor the impacts associated with the pandemic

Those companies that were prepared to transition all employees to work from home

| don't have one
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Business continuity planning/management has led to insurers improving their ability to have staff
work remotéy. This positioned many insurers quite well when the pandemic shutdowns eceurred
they were able to quickly move to remote work with little operational disruption

We use an ERM model to evaluate medical outcomes

Business continuation plan

ERM requirements forced companies to think about the relationships between multiple risks and
their impact on their company

My former employer (I am retired) is now using Environmental, Social and Governance as an
organizing themeh(tps://www.pwc.com/us/en/aboutis/tomorrowtakestrust.html)

ERM to assess cyber risk

Identify modeling controls needed

Auto industrg electric vehicle disruptide.g., Tesla disrupting the auto urstry). General Motors

to eliminate gasoline and diesel lightty cars and SUVs by 2035

The company's ERM framework had led the company to produce catastrophe plans for workers in
case the home office could not be utilized (due to flooding, tornado,Téte.plan was utilized in
March 2020 as theompany transitioned to predominantly remote wibnle to the COVHDO

pandemic. The existing ERM plans improved continuity of services

Covid19 impact on risk appetite

| don't have one

ERM was essential in degliwith the consequences of the CGMApandemic. The most common
example was health insurance companiegiog all COVID testing and preventative measure
costs in order to limit risk of hospitalization costs from the disease

Insurance industry and pa@mics

All the financial sector across the globe that has been able to implement a work from home rapidly
in March 2020. If no ERM process had been in place, there would have been an important
disruption in services, which has not occurred

The pandemic caerns provided additionapportunity to discuss ERM tracking and demonstrate
to a broader audience the value of the mitigation effants various risk management schema in
place. This was particularly valuable for life reinsurance companies that neeldedonstrate

their value to clients at a time when many clients were increasing retention and the life reinsurance
market was retrenching to adjust for a more limited scope of opportunities and lower expected
IRRs

Introductionof new healtkcare interveribns, startup companies, assessment of value studies
Carbon credit® offset environmental impact

Encourages the process of identifying new risks

ERM had a positive impact in handling the continuity of business u\d#p C

Businessontinuity plans wedstablished by ERM function allowed us to be up and running when
work from home become the norm under covid

Everycompany that had a plan to work from home

No specific examples but since insurance companies are required to perform ERM, they are more
aware of potential risks and take actions to mitigate them

Linking ERM to COVID and business continuity has increased the perception of ERM
Developing mannual strategic risk review prior to completion of annual planning process

This is a very presumptuw@ unless the responder (me) has worked at that other company

Risk mitigation around the pandemic

ERM identified cyber risk as an issue, and that if we developed risk controls our ability to get
insurance would be bettaVhen the market hardened, we wexgle to get the best terms in the
range of our industry for clients such as higher education

ERM framework development

The Argentine government's resolutions due to the pandemic to have arsawhnguaranting

and theobligation to pay double severansay, motivated whitecollar companies to invest in
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improving their networks and in tools for their employees to be able to work from home. Corollary:
many companies improved their productivity in many cases by more than 30%

Helping to prevent cybattacks

Great management of human resources in the COVID 19 pandemic

Modelvalidation, economic value of assets and liabilities

COVIELY sensitivity testing

Business continuity plan

Applied business contingency plans in practice

Privateequity firms recogreed that BBB assets falling to below investment grade levels would
cause great harm to them so they used their contacts to ensure that the market was stabilized
through stimulus

Question 3. Does implementing ERM improve company returns relative amthnt of risk?
(Pease select one.)

2021 2020 2019
Yes 42% 47% 41%
No 7% 8% 9%
Not sure 51% 44% 50%

Does ERM Improve Returns Relative to Risk?

Not sure

Yes

0% 30% 60%

42%

7%

No

51%

m 2021 = 2020 m2019

Question 4. Why or why not?

For those who answeredes

|l

|l

It should improve returns because management is able to mafeeinformed decisionkie to

the ERM process

I'm answering over timeln the short run, ERM probably reduces returns until an event happens.

At a minimum, it brings a greatawareness of risk to provide for better returns when the risk
emerges. That discipline of ERM has tentacle benefits in terms of better BCP, quicker recovery, etc.
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Prevents company from taking excess risk to achieve higher r&triving for the besisk

adjusted returns adds the most value to the company

By being prepared for risk events that without ERM may not have been considered

It influences contracts and pricing

Better ALM in optimizing risk adjusted return

The ratings for companies that hawvstrong ERM framework are always better

It does not take much ERM expenditures to make the company savings way more

Stabilizes financial results

Some don't/didn't think in terms or risk and return. Any discussion/process that produces (even
small) incremaatal risk awareness and evaluation improves company returns
Forcesnanagement to undergo the exercise and have discussions around risk, rather than just
assuming risks are absorbed, mitigated, etc.

Identifying risks in a vacuum remodéagersification berfds as well as piten impacts

Because this process helps at determining risks andhidpaidout solutions in the event the risk
materializes. It does not mean that all risks are determined but a sound process of looking at what
happens worldwide add&w items to take into consideration

Honestly, it depends on how ERM is applied. | have seen more thditleekbox" ERM

exercises which add little to no value and simply increase companyfaostsmpany wants to

get value from ERM, theenior leadeship has to be honesgitith themselves that it is not a

panacea and make measured judgments and where and how the greatest benefit can be achieved.
That can be challenging if the corporate culture is set to allow the loudest person in the room to
rule theargument

More successful ventures

ERM creates a discipliteacknowledge risk taking, management, monitoring, et¢he

activities

Yesas it leads to taking measured risks based on risk appetite and therefore improving the quality
of company earningsy lowering volatility and consistent earnings over time

Mitigating the risk should have a positive result in the company

| believe that the ERM process brings transparency to risk companywide and, further, gives the
opportunity to understand the contratvdronment and whether it is functioning appropriately

(with the help from internal audit)

Reflect better true cost of risk

Helps to mitigate risk earlier in process, hopefully to avoid future loss events or decrease the
severity of loss

ERM systems proedalue to the organization and stakeholders in excess of any quantified values
derived

Prevent problems befotkeyemerge

Better control of worse outcomes

Yes, allows for better understanding or risk, interactions, and effective capital uses

Decision makers more acutely aware of the risk/reward toéide

If Ican improve my decision makifgn my returns increase and/or my risk decreasgsot,

then n not adding value

For those who answerddo:

|l

Generally, ERMecommendations are not implemented to the fullest extetitey were,

restrictions on the business would generally lead to lower growth and pricing/product decisions for
¢through the cyclg which could generally lead to underperformance in dms#iles, excess

monetary availability, and so fortln other wordsmanaging for risk when competitors and
marketplace is not puts the firm at disadvantage until the crisis moment akMimesgement,
shareholders, policyholders generally do not havéottieude to address the lortgrm
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It's too abstract

Asset risk has increased with multiple bubblesERM doesn't capture converging correlatiohs
these emerging risks

It's a fad It is and ineffectively implementddist another boondoggle for the Negement
Consulting industry

Risk mgt has a cost. In long terisk returntrade-offsmay improve returns

For those who answerddot sure

= =4

=A =4 =4

= =

= =

Difficult to measure accurately

Depends on how you consider the question, and the level of exipsosesd ERM is not likely to
generate income, but should improve stability and reduce downside (particularly catastrophic
downside) risk

Costs of ERM are a given and occur in the préRettrns/Risk need to evaluated over time

It is difficult to projeiccompany returns on an inherent riskg(,no risk mitigations/controls) vs

net risk basisMost risk mitigations are embedded in the management of a company

I'm not sure

See my comment above

Depends if a company becomes overconfident or hubris whkimghiheir ERM practices will

shield them from all risks

I think the answer is Yes for companies that do it well and No for companies that do not. Both are
possible

ERM may or may not improve ROE. In my, thewnain objective is to reduce the impact and
probability of material losses. ERM can also highlight opportunities, which may be accretive to ROE
ERM will reduce volatility rather than increase returns. With decreased volatility, return for risk
MAY increase

ERM can limit volatility of returns by aéssing risks, but | am not sure that it can actually increase
returns without additional risk being taken on

Can enhance risk awareness, but new approaches to mitigation their impact does not always work,
are costly, or are beyond the ability of a singlagany todfixé

It depends on whether ERM is simply a data gathering exercise or an actionable plan

It may reduce risk, butalways reduces returnghe life industry is a buy/hold industry but
applying an economic framework overstates ttsk.imporaint to understand the value of
embedded options, and this is where market valuations are important

Not always. If the relationship between ERM and the business is just one of controtanaheck
balance, ERM tends to not add much to the conversdtiibiis one of teamwork and working
together; including having ERM sit at the table during strateigicugsions then yes

Hardto assess the overall impact, since | only see the one scenario

ERM implementation is a cost dréigprotects against tail events, but ex post, we measure profit
in dollars Few people care about the value of the protection, didy care how much you made.
Once we have full industwide understanding of a return @rsk-adjusted capital, we should

find that ERM improves returns

Most companies in the region where | work implement ERM simply for regulatory compliance
purposes

It should as companies are more aware of their risks but some may become too conservative d
to ERM and miss out on potential earning due to risk avoidance

Recently retired. But I've found that risk management tends to be driven mostly by software
capabiities and regulatory requirements. S8 @nds to be overanalyzed1Geems to be okay,

but the others don't seem to get the attention they deserve, unless something is a known risk
Improvedt might reduce returns in exchange for avoidance of a potdwgizls that
improvementDepending on your perspective, maybe yes or maybe no
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They are harder to quantify, so harder to measure impact until they are realized, if ever actually
realized in a sense of measuring against company ROI

In the case of Argenth, most of the time ERM is implemented in order for the company to survive
a state interventionist market policy

Question 5This survey is in its ttbiteration. If any previous versions helped you manage risk,
please share any details that you can.

| shared the results of the 14th survey with our executive team, when developing our own ERM
program

The survey gave me what risks are communicated o the

We use the concept in our ORSA analysis

None

Provide possibilities for additional emerging risktsider

| read these reports just to make sure | am staying culvirst. are not specific to my interests

| share the results within my company

This survey does not help manage Bskveys don't manage anything

Highlighting cyber risk has led to more attention to that risk across financial institutions

None

No

I used this survey in the past to convince management to put more resources toneatis Cl
change

Thecomments from respondents over the past couple of years suggesting how to start up an ERM
process was very helpful

Question 6How have risk evaluation and risk mitigation, both implemented and planned,
changed under COAI®?

Focusednore on employee retentionf key employees given increased remote nature of jobs

It has shifted the time frame of several analyses, bringing risk events forward several years; it has
also placed more emphasis on the operational/practical elenzémisk mitigation

Risks of working from home are more in the limelight

It has becomenore political

Ourlist of risks and potential implications has expanded

Risk evaluation was elevated

The biggest change is that a perceived nearly impossible levesmte possiblehis, however,

has not seemingly altered risk management appetites

YesWorking from home and disaster recovery planning/BCP

We haverethought some of our risk limits light of our COVHD9 experienceCOVIEL9 has also
provided a new da point with respect to pandemic risk

The assigned probability of a risk event has become less important for me, since before COVID
most would have assigned a low probability to a pandemic

Risk categories/subcategories updated to reflect impact of remotk

Pandemics were anticipated, but not really taken seriously until 2020

Better understood how different risks can be interacted

There is less time and fewer resources to devote te@ONVID risks

Pandemic risk is now front and center for futorgigation measures

People have an even more distorted perception of risk now that the media and politicians have
used fearmongering of the virus to take more control over people's daily hredmeasures that
promote virus safety at all costs ignohe trisk/benefit tradeoff inherent in any of these policies.
Unforeseen risks from unprecedented events
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| believecompanies set up more rapid response mitigation teamsspond

More attention to product diversificatiofor example, carriers with LTC &ifé blocks have seen
more modest impacts than carriers with only Life exposure

For our companies, not too mudbid make real just how fast a risk can become a reality
Reassessment of riskBeveloped/enhanced newxistingcontrols to mitigate the risks

Leftist political worldview has guided risk mitigation strategies, not data

Nochanges

More realtime assessments

Risk evaluation has broken down since there is a disconnect between public attitudes and actual
risk

More frequent monitoring of statisticxeoss several geographies

Pandemic provided a realistic scenario to base public health measures against operational impacts

Greater emphasis on its importance and more focus on its benefits to companies

included pandemics where they weren't on the horibefore

Based on the relative lack of financial impact of Covid 19, pandemic appears less significant
considering technology

COVIEL9 waddefinitelyan added factor, but the modeling and timing of utilization changes in
both general medical services and\@@19 specific services has proved to be a challenge

More aware of oneff events

Pandemics, although part of insurance contracts prior to the @@&wdent from a theoretical to a
practical side. Lots of changes will be observed in the insurance inoustithe next years once

all impacts of this pandemics will be known and priced

They haven't in my experience, other than providing a more recent example for the updating of
the RBC mortality factors

Risk evaluation has become fraught with even nuoieertainty

COVID has added an additional layer of risk and uncertainty

We go even deeper in trying to think abaays that contract wording can be challenged in court
There is a push for 100% clarity of coverage now

Thethinking has gone beyorabntinuity in the context of an emergency site to locate for business
continuity

We were dismissivef pandemic risk before Covido longer the case

| don't think changed but it did provide a real use case to highlight how risk management (being
prepared proactiveetc.) can help when unexpected things happen

Discussionare taking place using words likehen this happens again” instead of™ifvith

respect to covid

Seemghings are much more unknown

Brought in more virtual workstation and cyber risks

Don't know. Although my own company did extensive planning after the first coronavirds near
pandemic, so the transition appeared to be pretty orderly. | heard anecdotally that it wasn't so
smooth at other companies

It is more clear for management of rislatitan affect the economy

COVID brought a different lens around overall accumulation risk

Yes

New risks, risk impacts, More unknown, unknown risks becoming known

COVID caused usfcus on risks to our supply chairell before the current national suppl

chain problems)

They have heightened awareness about thinking about things that have not happened yet,
especially those that are uninsurable

Even unlikely risks are still real risks

Unknown

Greater appreciation of risks related to human resources ailijlab
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Yes

Reinforced current frameworks

Perception the stress and scenario testing add value has increased

The pandemic has been a string of related decisions about risk. The industry did a good job of
reacting, but a poor job of being proactive

1 Ithink the risk of a global pandemic was considered very small, while we have seen the need to
better understand this risk and its widespread impacts

=A =4 -4 =4

SectionD: Current Topics
Question 1Your expectatiofor the 2®2 global economys:

2022 2021 2020
Poor 15% 25% 13%
Moderate 51% 56% 55%
Good 29% 16% 28%
Strong 5% 3% 4%
Global Economic Expectations
0% 25% 50% 75%
I 150
Poor
T
I 5100
Moderate
]
I, 2o
Good
I
Il s
Strong

m 2022 w2021 =m2020
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Combined Net (Good + Strong i Poor) Economic Expectations

50%

38%

25%

20%

0%

-25%

-50%

-75%

e G00d plus Strong minus Poor

Question 2. Did you experience a change in the level offeRigedactivities for your
organization or clients in 20?

2021 2020 2019
Increased 50% 53% 42%
Decreased 5% 5% 1%
Stayed the same 45% 42% 57%
ERM Activity
0% 30% 60%
I, 507
Increased
.
B s
Decreased

I
I 5%

Stayed the same

m 2021 = 2020 = 2019
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Question 3. Did your internal ERM staff increase #1220

(Ed.note: Responses to thiguestion were updated in 20280 earlier comparisons are not availaple.

2021 2020
Yes 20% 15%
No¢ game size 73% 76%
No¢ educed 7% 9%
ERM Internal Staff Growth
0% 20% 40% 60% 80%

0,

. I -
No - same size

T%
No - reduced - ’

m 2021 m 2020

Question 4. Do you anticipate a change in the level ofteRMedactivities for your organization
or clients in 2Q2 relative to 2@17?

2022 2021 2020
Increase 40% 38% 39%
Decrease 2% 3% 3%
Stay the same 58% 59% 58%
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Future Expectationsi iActivity

Increase

0% 30% 60%

40%

B 2

Decrease

Same

=A =4 =4 -4 A

=A =4 =4 -4 -4 -9

=A =8 =8 -4 -4 -4 -4 A

58%

m 2022 w2021 m2020

Question 5. Whatlypes ofDisruptive technologgcenarios do you analyze?

Lookat disruptive consumer facing application intalg@rcumventing our current methods;
understandindelemedicine and impacts to health insurance model

Increasing ease gklling life insurance direct to consumeline/on anapp

Movementto digital tools, cyber attacks

Not my area of expertise

Digitization of the entire world

Newmarket entrants; medical advancements; economic disruptions (job losses/changes due to
automation, etc.)

Cybersecurityat my company (not me)

Cyberfjata loss

Change in consumer behavior

Competition

None

No specific scenaridsapact of disruption technology is embedded in the evaluation of process
error, data security and business continuity riSkstegically, impact is embedded in business
plan pojections €.g.,technology roadmap, expected sales, net income)

Disruptive medical procedures and devices

Firewall break through causing data leakage

Moving to a paperless society, moving away from fiat currency (e.g., cryptocurrency adoption)
Competitors/starups

Technology

None.As we see it, limited impact to our business

None

None
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Fintech disruption of banking industry

Inability to deliver necessary products and services

Notmuchg get involved in cyber security issues

Automatedunderwriting direct to consumer sales

I'm currently interested in how smart contract technology will impact the EMR/EHR space
Cyberattacks

System failures not necessarily caused by cyberattacks

Not disclosable

Technologygleveloped in managing specific lkaare conditions or issues
Cryptocurrenciesmpact of social networks

Blockchain, cryptocurrencies, Al

Newentrantsin the market more effectively implement new technologies anthare effective in
engaging younger customeisn the existing compass

We are following quantum computing, distributed ledgers, crypto currency

Al

Digital delivery of new business and servicesigeat

Mostly insurtech disruption. However, we are also looking at changing in customer purchasing
preferences that could in&nce our distribution model

Potential impact to our ability to adapt business plan

Potential impacts to not looking at hew technology

Potential impacts of legacy systems

Changesn consumer preferences as well as vulnerabilities in various pais/adue chain

Apps, bots

Those that are possible competitors to existing clients, or those companies trying to disrupt others
by helping them see the weaknesses in other business models or processes/efficiencies that others
can capitalize on witimdustry knowledge

All

InsurTech

Question 6. Do you anticipate a change in the level of funding dedicated tioERdd activities
for your organization or clients in 2Drelative to 2@1?

2022 2021 2020
Increase 25% 22% 23%
Decrease 5% 10% 5%
Stay the same 70% 68% 73%
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Future Expectationsi Funding

0% 40% 80%
I -
Increase
EX
Decrease
I ¢
Same

m 2022 w2021 m2020

2022 Anticipated ERM Levels

0% 40% 80%

40%
Increase
25%

2%
Decrease
5%

58%

Same
70%

m Activity ®m Funding

Question 7. The true measure of an ERM program is how it is received by the board and senior
management. Which of these is true in your situatid®@aseselect all that apply.)
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Percentages back out respondents stating that the question is not applicable to them.

2021 2020 2019
Our ERM function can say no to a strategic 9% 17% 9%
opportunity
Our ERM function has input but not a vote when a 43% 38% 38%
strategic opportunity is being considered
Our ERM function has input and a vote when a 38% 35% 49%
strategic opportunity is being considered
Our ERM function has no input when a strategic 10% 11% 4%
opportunity is being considered

Comments/Examples

1 ERM area is negyvhave not been given the opportunity although we are arguing for it
1 We are working towards getting a vote for all opportunities

Strategic Opportunity

0% 25% 50%

I o

Can say no

N 370

Has input but no vote

e
N, 350

Has input and vote

I
I 10%

No input

m 2021 = 2020 m2019

Question 8. Please share an exanfjiflgou have oneyhere the ERM departmeffiinction was
recognized, either positively (e.g., proactive mitigation) or negatively, following a risk event.

1 Performed shock analysis of cetl@ eventincluding impacts to operating financials and RBC;
helped understand the potential impact across the organizatieell received

1 Our company was able to immediately flip to a remote working environment once thel8OVID
pandemic closed our office building

1 Much of our COVHDO response (both financial and operational) was based upon previous

pandemic planning done by the ERM department and described to management aoatdhie

our ORSA

2§ O2yadzZ G 2y 9waz R2yQl dzasS Al RANBOGT @

ERM has a say during thiaipning and implementation phases

= =
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Researching mortality bonds, modelling of risks

Not applicable

Company implementedGrisis Management Teafsubset of ERM committee) when monitoring
the pandemic impact3.his was perceived well by staff with the continued communication

Not disclosable

COVID modeling

ERM helped refining contract wording following Covid

Covid response for the company was déegdty our ERM team

Complimentedor ensuring our business continuity plans were kept up to date and we had no
down time

COVID, Data events, etc.

Have been recognized throughout the pandemic for being proactive in changes that are made
| don't have one

Our outside ERM practice was recognized for identifying before-C@ONM insurance would not
apply to losses, especially business interruption

Sensitivity testing leverage during COlAD

Prior to a risk event was deemed excess baggage for pushiagagement toward proactive
planning around pandemics and low interest rates

Question 9. Some risk managers seek ways to exploit risk by finding opportunities that are
YAALINAOSR 2NJ LINPPARS RADGSNBEATFAOF(GAZ2YiDr?2 KA OKZ

Ouranalysis focuses a@emographicsvhich may be overlooked and overpriced

Product innovations

Costof IT

Business mix, regulatory/tax/accounting changes or differences between jurisdictions,
opportunistic acquisitions

Speeding upnineselling opportunity

We're in involuntary unemployment insurance. Opportunity for sales as people are more aware of
the potential value

None

Theuse ofalternative assets since US insurers are abusing these asset classes to unwisely get
marginal increaseceturn with little knowledge of downside correlation risks

N/A

That is handled by another team so | cannot comment in a meaningful fashion

All risks provide opportunities, even the ones that might look moré¢haskythers

Wedo monitor potential opportuties for our investments especially during times of market
disruption and volatility

When looking at emerging risks, we consider whether any or all of them also create opportunities
Climatechange and impact on certain asset classes

Reviewproduct/product pricing on a regular basis

Regulatory/tax opportunities are always monitored

Outsourcing activities, primarily by how the contractual nature of them reduce liability or how they
change s those relationships are now beingegotiated

Undestanding insurance and investment product diversification benefits

A lot on the asset side, looking for undervalued stocks. My filters look for low leverage balance
sheets. Many of these are written about in the business press so initial scans areharttta

find

vdzSaiAz2y mnd ! NB GKSNB 0dzmofSa (KIFIG &2dz KI S ARSY
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Housing

Disparityof the wall street and main street

Sharp division of thgolitical ideologieboth within and beyond the borders
Cashmonetarypolicy...leading to asset pricing bubbldgperinflation may be on the horizdar
which no action is taking place

No

Too much money being spent"bmild-it-andthey-will-come" web portalfr insurance
No

Real estate prices

No

The use o€LOs and other alternative ass@mrivate equity buying up housiagd crowding out
the middle class from home ownership

No

Asset prices. P/E ratios so high relative to output

Yes

No, the tendency is rather to hawederpriced segments of the market
Believeequity and real estate are in bubbles

Cryptocurrencyhousing, US money supply

Commodities

No,although concern around real estate prices in certain markets

Yes

Not sure it is your definition of a bubble, staffing shortages

Stock prices

N/A

CLO, regional properignything with high leverageoastal property

Question 11. List an unknown known (where you have historical data, but ipieditive) and
how you adjust to manage the risk.

Longterm covid claimsn disabilitg working with industry contacts to learn together
Experience data on a new product

Mortality trends appear to be diverging from historical data, particularly withcetpe
stratification by incomeNe are trying to balance a quantitative historical approach with periodic
gualitative thought exercises regarding what could happen and what that might mean, both in
terms of a best estimate assumption and in the tail

Sevety ofglobal warming

Cyber incident®8e vigilant. Spend on management consistent with expecteteruesfit

Not applicable

Lossof business due to economic environm@ée.take point estimates and include caveats when
communicating forecasting assumptions

Weather impact on dental claimid/e use a longer historical period to evaluate. This is always
changing however

Cyber risk

Cyber, because of the constantly changing nature of the risk

Can't because it is unknown

Impact ofgenetic testing or ladkereof(where certain countries won't allow its use in
underwriting)

Mortality in current environment (pandemicpoking at past events to try and estimate possible
impact, but current pandemic doesn't mirror past

Climate change and the impact to bussesntinuity/resiliencyWe build mitigation steps which
are designed to work in various scenarios due to any of a number of unspecified causes
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1 Severe weather and property Iog&e adjust by making sure we have adequate insurance and

properly valued assets
Low interest rate environments monitored through extreme sensitivity testing

Anythingclimate related gvoid on the asset side

=a =4

Question 12. How has the great resignation impacted the ERM function in youHfiem&e(
select all that apply)

Noimpact 37%
Loss of some staff 34%
Loss of key/impactful number of staff 14%
Ability to hire staff 26%
Ability to hire experienced staff 26%

Great Resignation

0% 10% 20% 30% 40%
Loss of key/impactful number of sta_ 14%
Ability to hire experienced staff_ 26%
SectionE Demographics
If you are retired, respond based on your most recent caratr.
Question 1. Have you completed this survey in the past?
2021 2020 2019
Yes 63% 52% 40%
No 38% 48% 60%
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Previous Survey Participant

0% 35% 70%

63%

Yes

38%

No

m 2021 w2020 m2019

Question 2. What credentials do you currently hol@ase select all that apply.)
297responses from25surveysgverage oR.4 responses per survey

Percentages are based dB5 surveys

2021 2020 2019
CERA 18% 19% 21%
FCAS/ACAS 6% 15% 8%
FSA/ASA 90% 84% 78%
FCIA 11% 7% 14%
MAAA 61% 59% 42%
PRM 2% 1% 1%
FRM 3% 1% 2%
CFA 3% 10% 7%
FIA 3% 3% 5%
FIAA 6% 1% 1%
JD 1% 1% 1%
MBA 4% 8% 7%
CPCU 4% 1% 1%
Ph.D. 9% 6% 7%
EA 13% 5% 2%
FCA 4% 2% 0%
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Other actuarial credentials

FFA

FIA

FASSA

ERMCP

Actuaryfrom Facultad de Ciencias EconA3micas de la Universidad de Buenos Aires

=A =4 =4 =4 =4

Other nonactuarial credentials

FLMI

CLU, ChFC
FLMI

M.S., FLMI, ARA, ACS,
FLMI

FLMI CLU ChFC
FLMI

FLMI

FLMI/M

CPA

ALMI, CFSA
CFP

CRM

CIACRMA

FLMI RHU

=

=4 =8 =4 -4 4 -8 -8 888889
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Credentials
100%
90%
90%
80%
0,
70% 1%
60%
50%
40%
30%
.. 18%
20% 1% o 13%
0
10% 6% 20, 3% 3% 3% 0% 100 % 4% I 4%
0% l_IIIIIII___lIl_I
o RS R MY S N S S N S T &
ég %\v \v & @v‘? & & & & ¥ Y ¢ (3(, A &L
& &

m 2021 w2020 m2019

Question 3. How long have you been a risk manager?

2021 2020 2019
Less than 3 years 15% 14% 22%
3¢10 years 35% 41% 39%
More than 10 years 51% 45% 39%
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Experience

0% 25% 50% 75%

15%
Less than 3 years

35%

3¢10 years

51%
More than 10 years

m 2021 w2020 m2019

Question 4. Employer typpléaseselect all that apply)

2021 2020 2019
Consultant 24% 25% 27%
Software 2% 2% 2%
Banking 2% 1% 2%
Brokerage 2% 3% 1%
Intermediary 2% 2% 0%
Insurer/reinsurer 62% 63% 52%
Asset manager 4% 4% 4%
Regulatory/rating 4% 4% 1%
agency
Academic 5% 5% 2%
Manufacturing/Services 1% 1% 0%
Energy 1% 1% 0%
Military/Defense 0% 0% 0%
CRO (or acting CRO) al 2% 2% 0%
CRO Council firm
CRO (or acting CRO) al 0% 0% 0%
CRO Forum firm
Pension fund 2% 2% 2%

Other
1 Retired
1 Actuary
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1 Health Organization
1 Member of aoard of directors, volunteer position
1 Government

Employer Type

75%
62%
50%
24%
25%
0,
2% 2% 2% 2% 4% 4% 5% 0% 2%
0% [ I B | | | l l . - I || - - — m
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(,0 D &Q/ Q\ & ,0(\ v .(\QO KA
& @ ‘_)c, @ O ..\’b
> \ o~ >
\0") O\ \’b(' @
NG )
Y &
Q¥ \}
2021 m2020 m2019
Question 5. Primary regiopléaseselect one)
2021 2020 2019
Europe 3% 4% 8%
North America 91% 89% 79%
South America 1% 1% 2%
Asia 2% 4% 3%
Africa 1% 1% 1%
Middle East 1% 1% 1%
Caribbean/Bermuda 1% 0% 2%
Australia/Pacific 0% 1% 1%

9152
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Region

0% 30% 60% 90%

Europe g 3%

I —

1 1%
]

m_ 2%
-

North America
South America
Asia

Africa : 1%

1 1%
1

1 1%
]

Middle East

Caribbean/Bermuda

Australia/Pacific ! 0%

m 2021 w2020 m2019

Question 6. Primary area of practipéegseselect one)

2021 2020 2019
Life 41% 35% 36%
Property/casualty (general insurance, 8% 13% 12%
nonlife)
Pension 6% 8% 14%
Health 22% 21% 16%
Investments 1% 4% 4%
Financial services (noninsurance) 0% 1% 2%
Manufacturing/services 2% 2% 2%
Risk management 14% 10% 11%
Generalist/academic 4% 2% 1%
Military/defense 0% 0% 1%

Other

1 Sociainsurance
1 Annuitiesand investment products
1 Sociakecurity
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Practice Area

0% 20% 40% 60%

Life B L%
]
0,
Property/Casualty __8/°
e 6%

Pension ——

——— 22%0
S

n 1%

—

. . . 0%
Financial Servicesgy

mm 20,
|

Health

Investments

Manufacturing/Services

—— 147

Risk management gy

0,
Generalist/academic ._ 4%

Military/defense 0%

m 2021 w2020 m2019

Question 7. What sources do you find valuable when scanning for emerging risks (ltbreg) o

1 Justsearches on internetdo not have regular go to sources; prefer to have multiple
avenues to research agdther info

Actuarial publications

Trusted news networks

Industry articles

PwC banana skins

Coverager

McKinsey

Wall Street Journal

Industrynews, international news

CDC, WHGQtate websites, media

Academic researcmdustry publicationsslobal financighnd geopolitical news
SOA publications, company ERM department, industry publications

News organizations

SOA

Various emerging risk reports, large company MD&A discussions, industry meetings
SOA joint risk committee

The internet

NAIC materials and S@ducation

Industry forums/conferences

Google search

Actuarial resources

Industry publications, webinars/conferences, newspaper

Many online newsletters

The Economist

GARP

CRO Forum

=4 =8 =8 -8 -8 -840 _0_8_9_8_2_8_9_5_9_49_9_9_-°9_-°_-2°_-2-2:-2-
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OECD

International Finance Corporation

Rand Corporation

Quality journalismhooks written by journalists about past issues (All the Devils are Here
[McLean], Who Killed Confederation Life? [McQueen])
TheEconomist/Washington Post

Kaiser Family Foundation

Health Affairs

SOA

Consultants

Reinsurers

Intelligence firm analyses (FBI, Pinkerton, etc.)

National Academies Press

Besseller lists

The Economist

Industry news, regular news, speaking with people of all industries
Generahews

Tradejournals

Peers

None

This surveyas well as&artner

Reputable ewspapers and magazines

Specialist industrial group newsletters

Discussionwith my CRO

Industrypublications

Currentevents

Conversations with peers inside and outside actuarial profession, academic publications,
trade publications

IASA, McKinseewsletters Aon newsletters

A

Protiviti

Twitter,mass media

Industry surveys

More generic risk surveys

Internal risk assessments/interviews

Proprietary sources

Lists gathered over time from industry resources, colleggméshose in the industry |
network with

SOA

A

Credit rating agencies, newspapers, Internet, magazines and specialized financial
publications

GARP

The Economist

Trending fiction topics

Economist\irtual Capitalist, OulWorldin Data

=A =4 -4 =4

E R N I e R R B e R I R

=4 =8 =4 4 -4 -8 -4 -8 -9

=a =4 =4

=A =4 -4 =4

Question 8. Dgou have any comments or suggestions for future iterations of this survey?

1 Comment on the "woke" culture that wants to "cancel" their political opponents
T No
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No

None

No

No

No

No, it's thorough as is

| suggest that you either create a separate survey for product development/pricing
actuaries, or better tailor for this group. A lot of risks originate with this group, so that
their attitudes matter. Judging from conversations with my peers inside asideotite
companyrisk management at insurance and financial services is more decentralized than
is realizedEven when there is a unit specifically dedicated towards risk management
Keep it up good work here

No

No

This is an important survey

=A =4 =4 -4 -4 -4 -4

=A =4 -4 =4

Thanks for your participation!

Researche® Notes for Future Surveys

1 Add questions probing
1 What actions do you take between crisestlol valu@
1 How prepared is your firm for a major risk event that has never happened lefsiteence?
1 Qurrencyshoclc mclude risk of Bretton Woods/pe overhaul
1 Look at which risks have appeared in theftepacross all surveys and questions
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Appendix ILISurvey Results 20 and Earlier

Detailed results for prior surveys can be foundnatv.soa.org/resources/researehports/2015/research
emergingriskssurveyreports/

= i 1
-—E’ﬁ Give us your feedback! Rességﬁ:h

Take a short survey on this report.
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About the Canadian Institute @dfctuaries

The Canadian Institute of Actuaries (CIA) is the qualifying and governing body of the actuarial profession in
Canada. We develop and uphold rigorous standards, share our risk management expertise, and advance
actuarial scienct improve lives iil€anada and around the worl@ur more than 6,000 members apply

their knowledge of math, statistics, data analytics, and business in providing services and advice of the
highest quality tdnelp Canadian people and organizations face the future with cocide

The ClMoard has 15 actuaries, six councils focused on the core needs of the profession, and over 40

O2YYAGGSSa YR ydzYSNRdza Gl al ¥2shde§iéplag 2 NJ Ay 3 2y A aaddzSa

The CIA

1 Promotes the advancement of actuarial science through research
1 Provides for the education and qualification of members and prospective members
Ensures that actuarial services its members provide meet extremelyrbighgional standards

Is selfregulating and enforces rules of professional conduct

= = =

Is an advocate for the profession with governments and the public in the development of public
policy

The CIA and its members are active in the international actuarial community. The CIA is a founding member
of the International Actuarial Association and was involved in the 1998 restructutiregooidy.

Canadian Institute of Actuaries

360 Albert StreetSuite 1740
Ottawa, Ontario K1R 7X7

https://www.ciaica.ca/
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About the Casualty Actuarial Society

The Casualty Actuarial Society (CAS) is a leading international organization for credentialing and
professionaleddci A 2y @ C2dzy RSR Ay wmopmnI GKS /1 { A& GKS ¢g2NI RQ:
exclusively on property and casualty risks and serves over 9,100 members worldwide. CAS members are

experts in property and casualty insurance, reinsurance, finance, nigigeraent and enterprise risk

management. Professionals educated by the CAS empower business and government to make well

informed strategic, financial and operational decisions.

The purposes of the Casualty Actuarial Society are:

1 To advance the body of kntedlge of actuarial science applied to general insurance, including
property, casualty and similar risk exposures

1 To expand the application of actuarial science to enterprise risks and systemic risks
1 To establish and maintain standards of qualificatiomfembership

1 To promote and maintain high standards of conduct and competence

1 Toincrease the awareness of actuarial science

1 To contribute to thevell-being of society as a whole

In principle and in practice, the CAS values and seeks dbetiwipation within the property/casualty

actuarial profession. In support of those values, the CAS encourages an inclusive community where
differences are celebrated and all have the opportunity to participate to their fullest potential in its success.
The CAS commits time and resources to accomplish this objective.

Actuaries are required to adhere to the high standards of conduct, practice and qualifications of the
actuarial profession, thereby supporting the actuarial profession in fulfilling its msilionto the public.

The Casualty Actuarial Society

4350 N. Fairfax Driveyig 250
Arlington, VA 22203

https://www.casact.org/
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About the Society of Actuaries Research Institute

Serving as theesearch arm of the Society of Actuaries (SOA), the SOA Research Institute provides
objective, datadriven research, bringing together triaddtrue practices and futuréocused approaches
to address societal challenges and business needinSthete provides trusted knowledge, extensive
experience and new technologies to help effectively identify, predict and manage risks.

Representing the thousands of actuaries who help conduct critical research, the SOA Research Institute
provides clarity and solutis on risks and societal challenges. The institute connects actuaries, academics,
employers, the insurance industry, regulators, research partners, foundations and research institutions,
sponsors and negovernmental organizations, building an effectivemoek which provides support,
knowledge and expertise regarding the management of risk to benefit the industry and the public.

Managed by experienced actuaries and research experts from a broad range of industries, the SOA
Research Institute creates, fundevelops and distributes research to elevate actuaries as leaders in
measuring and managing risk. These efforts include studies, essay collections, webcasts, research papers,
survey reports, and original research on topics impacting society.

Harnessings$ peerreviewed research, leadirgfige technologies, new data tools and innovative practices,
the institute seeks to understand the underlying causes of risk and the possible outcomes. It develops
objective research spanning a variety of topics withrigdegjic research programs: aging and retirement;
actuarial innovation and technology; mortality and longevity; diversity, equity and inclusion; healthcare
cost trends; and catastrophe and climate risk. The Institute has a large volume of topical rsakaiole,
including an expanding collection of international and masgetific research, experience studies, models
and timely research.

Society of Actuaries Research Institute

475 N. Martingale Road, Suite 600
Schaumburg, lllinois 60173

www.SOA.org
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