
Actuarial Risk Management
Global Actuarial Consultancy

+1 512-345-5200 5914 West Courtyard Drive, Suite 190. Austin, Texas 78730info@actrisk.com www.actrisk.com

you shouldn’t automatically presume that they
are driven by totally different risk tolerances.
In some cases they are actually the result of
similar risk tolerances and major disagreements
in risk assessment. Just ask the Three Little
Pigs.

Solar Storms Page 14

Emerging risks sometimes seem like they come
out of a science fiction movie. Solar storms are
more than just pretty northern lights. An
impactful solar storm happened as recently as
1859. While some problems with telegraph
wires were reported, just imagine how much
more we depend upon electronics now than we
did then. That is exactly what we try to do in
this article.

Six Futures for ERM Page 4

Scenario based planning is good for forming
company strategy and it can also be good for
planning risk management. There are a
number of ways that the future might play
out for risk management and the likelihood
of each of the six possibilities mentioned
here has probably changed significantly
because of our experiences over the past two
years. Which future will you be prepared for
and which would have been a total surprise if
you hadn’t read this article?

Narrative Scenarios Page 7

Those six ERM scenarios are examples of
looking ahead with a single future change. In
fact, it is usually the interactions between
multiple changes that cause us the real
trouble.

The current real life scenario combines a
pandemic, weather events, supply chain
issues, inflation and a regional war all at the
same time. Multi risk scenarios can provide
major insights about a firm’s resilience that
do not necessarily happen with single risk
scenarios or even with stochastic models.
You may not agree with all of them. They are
meant to encourage you to think rather than
to be predictive.

Three Little Pigs Page 11

When you encounter vastly different risk-
taking behaviors at two different businesses,
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To Our New Subscribers

Thank you to our new subscribers and welcome to the ARM quarterly newsletter! We hope

to make this publication valuable to you with several brief articles that provide unique

insights, some ideas about how to address specific problems and introduce potential risks

that may not yet be on your radar.

Published by Actuarial Risk Management (ARM),
the Strategic and Risk Solutions for Executives
(SRSE) subscription will consist of two paid
tiers. The newsletter is free to all.

A webcast is available at either the company or
individual level, as well as a follow-up one-on-
one discussion with the newsletter authors that
extends the general webcast.

The primary authors are Dave Ingram and
Max Rudolph, along with a number of
additional ARM consultants. We have been
active participants in the risk management,
actuarial, investment and insurance spaces
for many years. We plan to share our
experience and knowledge to assist
executives from insurers of all sizes and
specialties to make better decisions. We
expect to present multiple perspectives on
issues, but we will always tell you our
opinion of the most compelling approach.

Subscribers can suggest topics for articles
and ask questions of the authors during our
follow-up webinars and discussion sessions.
We expect to conduct some surveys as well
as walk the reader through methods to think
about issues and build out your capabilities
to resolve those issues in the future. Ever
cognizant of regulatory requirements,
leveraging them to add value to your
company in practical ways will be our focus.

For more details

Visit actrisk.com

or

Contact Marc Altschull

maltschull@actrisk.com

We hope you will join us on our journey! 

Sign-up to receive future newsletters automatically at 
https://www.surveymonkey.com/r/AMRSRSE
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Six Futures for ERM

GRADUAL EVOLUTION

The footprint of ERM has been established and
ERM will evolve with the changes to business
and the business environment. Risk evaluation
capabilities will continue to expand as will
reliance on those evaluations to make
decisions, slowly eliminating the need to make
“Gut” decisions. Risk reports will become
widely understood and used by boards,
executives and middle managers. All decision-
makers will develop a sensitivity to the degree
of increase or decrease of risk that comes with
decisions to change the business. Outside
parties (regulators, rating agencies and
investors) will come to assume that all insurers
will have functioning ERM programs. Changes
will be small and incremental due to resource
constraints and CROs will be constantly looking
for activities that are no longer useful.

FIRST PRIORITY

Multiple crises experienced in 2020 – 2024

result in the realization that a robust ERM function
needs to be the top priority. Insurers shift to
much more conservative business strategies, at
least the ones that survive. Management demands
a full risk analysis be performed before making any
important decision and will not rely upon risk
reports from the past quarter. Decision making
slows and analytical staff balloons. First line looks
for hands on help for primary risk management,
requiring risk specialists on staff who are highly
involved in decision-making.

TECHNOLOGY REVOLUTION

The technologies that have driven the success of
the GAFAM tech giants work their way into
insurance and eventually into risk management
building on each other and transforming the way
that risk is measured and mitigated. Blockchain,
AI, Quantum computing and Big Data among others
are used in new combinations to transform

The future of ERM looks different than it might have two years ago in many firms. In

some, the emergence of COVID-19 strengthened the awareness of risk in the board and

management team and the result was a higher degree of influence for ERM. In other

firms, the fact that the ERM function did not anticipate the pandemic or prepare the firm

for a pandemic resulted in an almost total loss of stature for ERM. Elsewhere, ERM

programs are simply trying to get back to “normal” functioning, doing mostly the same

things that were on their plate two years ago. Here are six possible futures for ERM.

Which do you think are more or less likely?
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Six Futures for ERM (cont’d)

help to make this possible with the computer
acting as the independent oversight function. All
managers are expected to do risk management
for their areas, just as they are now all expected
to do budgeting. Management of aggregate risk
and capital adequacy becomes a normal part of
corporate finance operations. Planning
department also acquires risk and reward
responsibility. Special ERM reports, such as
ORSA, are incorporated into regular financial
filings and drastically reduced in expected
length.

COMPLIANCE ONLY

The major recession that follows the pandemic
leads to massive cost cutting which reduces risk
management staff to bare bones with almost
enough capacity to fulfill regulatory
requirements. Companies will only pay for the
risk management that they are required to do by
the regulators. Rating agencies are caught in the
same crunch and they shift to only doing
traditional quantitative credit analysis, dropping
any concerns with ERM. ORSA becomes the sole
driver for ERM in many companies. Applying the
80-20 rule to risk allows a withdrawal from most
ERM activities. Budget cuts mean that the CRO’s
only choice is between staying in compliance and
attending to important risk concerns.

FAD PASSES

ERM falls into disuse the same as many other
management fads such as Six Sigma, Matrix
Management, Management by Objectives,

insurance creating new competitive advantages
so risk management must follow along with that
revolution. ERM reporting will move to a more
real time capability available on smartphone
apps.

SUBSUMED

ERM is fundamental to most insurers’ basic
approach to their business. It gradually becomes
totally embedded in normal business operations
and is allowed to wither away as a separate unit
within the company. Advances to technology

NEXT PAGE4
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Six Futures for ERM (cont’d)

CONCLUSION

They all seem possible to us. But it just isn’t
possible to prepare for all six. Maybe you can
cross off one or several for one reason or another.
One way to start considering what to do with
these scenarios would be to think about what
your view of success for ERM might be under each
scenario? With that in mind, you could start to
imagine what might be the triggers that would
make one scenario or another look like the true
future. And finally, think through one or several
actions that might nudge that future towards
success.

Delayering, and Management by Wandering
Around. It starts with reductions in the ERM
budget, then requests to fill open positions are
refused. The CRO starts to have trouble getting
managers to agree to meeting times. The
extended second “Great Moderation” makes the
risk function sound like a broken record crying
that the sky is falling. The unexpected losses are
just not happening. Business units that look
highly successful on traditional measures, but
not as good on a risk adjusted basis cheer when
the ERM department is suddenly shuttered one
day.
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Narrative Scenarios

Risks interact, adding higher order effects that can be positive or negative. Building a

narrative scenario allows each risk (e.g., credit and interest rates during a recession

caused by a European war) to be aggregated in a consistent fashion. Climate teams use

this technique to look at various greenhouse gas scenarios and align them with their

economic ramifications.

NEXT PAGE

SCENARIOS WITH RISK INTERACTIONS

The last few years have been unprecedented,
with events condensed into short periods of
time that would normally take years to play out.
Who could have imagined simultaneously dealing
with a global pandemic, major weather events
driven by global warming, forced migration,
cyber hacking, wildfires and a war with the
potential to intensify and widen? These events
could lead to food insecurity, regional conflicts,
volatility in the markets and other risk events
tied to geopolitical and environmental risks.
With foresight, these risks can be anticipated
and planned for. Even if the plans focus on
events that don’t end up occurring, the value
due to thinking about options and reactions will
prove useful.

Traditionally, both regulators and internally
generated scenarios focused on either single risk
scenarios or economic capital models that
attempted to mix all risks stochastically. There
are pros and cons to each.

TRADITIONAL SCENARIO

A single risk scenario is easy to grasp and
segregates the results. This makes it easier to
understand and isolate problems. There are
fewer moving parts. These scenarios are

extremely useful for silo risk management
purposes but fall short when trying to manage a
group of risks and worries about insolvency.

Current practice, even for these purposes, could
be improved. Concentration risk is typically not
analyzed. Assuming that the largest asset in the
portfolio defaults, a leading reinsurer is insolvent
or the largest group life contract suffered a
correlated mortality event would be very useful
and can often be quantified easily without a lot
of modeling. Regulators and boards might expect
this as part of an ORSA (Own Risk Solvency
Assessment) filing, with analysis determining if
concentration risk is worrisome.
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Narrative Scenarios (cont’d)

NEXT PAGE

ECONOMIC CAPITAL

Principle-based reserves and regulatory capital
are often prepared by running stochastic models
that include interactions between risks either
through a correlation matrix or by using brute
force.

These scenarios generally fail to incorporate
non-financial risks, and attempts to limit
scenarios to those likely to occur are unlikely to
succeed.

COMPLEX PRODUCTS

Universal life policies have all the typical
components of a life insurance product, but the
interest (earned less credited) and mortality
(expected claims above reserves less cost of
insurance charge) margins interact with each
other. If the interest credited is high, this
reduces the mortality margin. The stress of a
scenario depends upon the projected levels of
both interest and mortality margins. The
profitability from the interest and mortality
components will also vary in different product
designs. How it plays out is unclear, so what is
conservative? This is one example of many, some
of which are so complex it’s not clear what the
end result is.

Prior to the 9/11 attack on the World Trade
Center, few insurers had the ability to determine
their asset exposure to geographical regions.
Liability and asset exposures were not compared
to see if an earthquake or hurricane could
devastate multiple parts of the business
simultaneously.

Products and events can become complicated
very easily, with ramifications from their
interactions that are not obvious even to the
expert. Testing single scenarios can help to
isolate the results and lead to better
understanding of a risk, but the analyst should
not stop there.

7

Methods used are biased (is historical data
predictive, or does it describe unknown
knowns?). We lose insight by adding margins first
rather than using best estimate distributions.
Results of interactions may not represent
reality.
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Narrative Scenarios (cont’d)

NARRATIVES

Combining scenarios into narratives, where
individual risk assumptions must align with a
general scenario story, requires the
analyst/modeler to think in new ways. For
example, if a scenario includes a recession,
defaults are likely to increase. If war continues
in Ukraine, food insecurity is likely to increase
and inflation to rise as the supply chain is
stressed and food costs increase. Building these
dependent scenarios requires the analyst to
think in terms of a broad narrative to describe
the scenario. A benefit to this method is that it
is easier to explain to senior management and
board members.

The IPCC (Intergovernmental Panel on Climate
Change) developed a set of narrative scenarios
based on the economic ramifications of specific
greenhouse gas (GHG) use. One that assumes a

large amount of GHG and the resulting global
warming, say 3 degrees Celsius by 2100, a
narrative scenario might combine a 0% GDP
projection, high insurance claims, high default
spreads, high mortality/morbidity, and high
government spending on infrastructure rather
than on education, health or a social safety net.

Some recent examples to think about into a
narrative include Sri Lanka defaulting on its debt
as the dollar strengthened and hurricanes left a
devastated landscape, high inflation in Turkey
incenting the country to pick sides in the
Russia/Ukraine war and, longer term,
demographics to pull inflation and interest rates
down.

These all clearly impact insurers as institutional
investors, but what about more directly? Could
current events be leading to problems for

8
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Narrative Scenarios (cont’d)

liabilities? Here are some examples of risk
interactions to consider.

• Rollback of stimulus leads to deep recessions
in the developed world; leads to low interest
rates, maybe even negative nominal rates;
leads to profitability concerns for account
value driven products with interest
guarantees like universal life and deferred
annuities.

• Strengthening dollar leads to weakening of
the Chinese yuan; leads to economic and
political turmoil inside China.

• Major earthquake in Seattle or San Francisco
leads to ruined infrastructure; leads to
regional economic collapse; leads to disease
outbreak and food/water insecurity.

• Demographic shift to an older population
leads to reduced driving and more driverless
technology; leads to overcrowding in
retirement states; leads to economic
hardship in states with no state tax; leads to
poor infrastructure; leads to higher morbidity
and mortality.

• War in Ukraine leads to increased populism;
leads to increased terrorism; leads to regional
instability; leads to forced migration and food
insecurity.

• Government stimulus leads to low interest
rates; leads to insurers reaching for yield;
leads to investments in new asset classes
without a full cycle of historical data;
unwinding of stimulus leads to recession; leads
to defaults.

CONCLUSION

Economic capital and single risk scenarios serve
useful purposes, but multi-risk, consistent,
scenarios create a narrative and broaden the
discussion around solvency risk. Insurers are
typically prepared for a single event and perhaps
more. It is a cascade of events that create a
concern about survival. Insurers should prepare in
advance, and narrative scenarios provide a
valuable tool.
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Three Little Pigs

So for my money, the Three Little Pig story is a
cautionary tale about Risk Assessment system
calibration. There is a secondary message
about situational adjustments to risk tolerance
and risk assessments. Once the wolf was
detected, the first two pigs did not seem to
have made any last-minute adjustments to
their risk tolerance or risk assessments. Had
they done either, they may have gone directly
to the third pig’s brick house rather than
experiencing the terror of having their own
houses puffed away around them. But the
main point is that both pigs did not properly
set their risk model assumptions.

This applies to our world as well . . .

The story of the Three Little Pigs is often misinterpreted by risk managers to say that

more risk mitigation (the brick house of the third pig in the story) is always better. I think

that the real message is about the difference between Risk Tolerance and calibration of

the Risk Assessment System.

Some might suggest that the inadequate risk mitigation (or wolf-proofing) was a result of

inappropriate risk tolerances of the first two pigs with the houses built out of straw and

sticks. But I would instead argue that it is not credible that the three pigs had different

risk tolerances. None of them were willing to easily accept the idea that they would lose

their house to wolf puffing. I believe that the first two pigs had Risk Assessment Systems

that proved to be inappropriately calibrated. All three pigs had a low tolerance for a loss

of their house. But the first pig thought that it was highly unlikely that a wolf would come

to their house, so the straw was safe enough. The second pig thought that maybe a wolf

might come by, but that pig thought that most wolves did not have the capacity to break

through their sticks let alone blow the stick house away.

NEXT PAGE
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Three Little Pigs (cont’d)

events. Or, they might adjust their risk
assessments to reflect higher short-term
likelihood of either the frequency or severity of
losses and then look at how the higher
assessments impact their risk positions and plans
compared to the risk tolerance and limits. A few
companies might do both. They might change
their risk assessments to reflect higher near-term
risk AND reduce their risk tolerances for some
risks, possibly because of higher uncertainty
around those risk assessments.

But I think that there is a different approach that
fits the situation much better. That approach is
the introduction of an uncertainty factor in the
risk assessments and a tolerance for uncertainty.
Over the past 2 years with COVID-19 and now
with the Ukraine invasion, we have been living
with a heightened degree of uncertainty. What
we have to determine is whether this uncertainty
has a significant direct impact upon the major
known risks of our businesses or if that
uncertainty will lead to the emergence of totally
new risks.

If there was any doubt, the events of the first
half of 2022, including the invasion of Ukraine
and the stock market drop, make it completely
clear that this is another year of high
uncertainty about the degree to which a major
adverse event will have an impact upon our
businesses. There are wolves loose in the
world around us all.

Some companies will plow ahead without
modifying their business plans in any way.
Many companies, who never really had any
faith in their risk management system in the
first place, will completely ignore their risk
tolerances and risk assessment systems and
informally change their plans to react to the
emerging situation and their perception of
potential impact on them.

Companies that try to use their ERM system to
help address the situation may take one of
three paths. They might make an ad hoc
change to their overall risk tolerance and then
reduce risk limits for the risks that they believe
are most likely to be impacted by the emerging
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Three Little Pigs (cont’d)

uncertainty in the risk assessments only works if
management is not certain that the level of risk
has changed. In the end, a risk assessment that is
not aligned with the beliefs of the users of those
assessments will lose credibility and eventually
be ignored.

Once the wolf tires of blowing against the brick

house of the third pig, the first two pigs need

to assess what went wrong with their housing

plans and rebuild. Does the first pig change

their risk model so that a wolf, that was not at

all expected, is now a certainty? And does the

second pig upgrade their wolf strength

assumption after a careful census of the

number of wolves in the region as well as a

sampling of their lung power? Or do they just

build brick houses and skip the risk

assessment?

The gyrations of the U.S. stock market are, at
least in part, the result of investors trying to
reach a conclusion about the question of
uncertainty. Some will reach the conclusion
that the level of uncertainty in the stock
market is just too much for them, and they will
reduce the equity position in their portfolios.

In the end, bringing the idea of uncertainty
into the discussion may seem a lot like the first
reaction mentioned above – of ignoring the risk
tolerance and risk assessments. The difference
is that when you do that for an articulated
reason, uncertainty, you have a clear path
back to relying upon risk tolerance and risk
assessments when the uncertainty has
receded.

But the idea of adjusting the level of
12
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Solar Storms

When you think about an emerging risk, it
should have a material impact and be definable.
Solar storms are such a risk, with historical
occurrence and new technologically driven
exposures that make them more than a
beautiful set of northern lights.

When the sun is in the active part of its cycle it
emits solar flares (flashes of light) and coronal
mass ejections (CME, particle clouds). When
these intersect the earth’s orbit, a magnetic
storm is generated. The easiest way for a
layman to determine the strength is to note how
far south the aurora borealis can be seen.
Typical frequency of the most extreme storms
has been several times per century, similar to
that of pandemics. We’ve seen recently how
easy it is to forget to plan for events that don’t
occur very often so it is helpful to be proactive
for these types of risks.

CARRINGTON EVENT

A couple of historical events are noteworthy.
The most often cited is known as the 1859
Carrington Event, named for one of the
astronomers who observed and measured it.
Auroras were seen as far south as the Caribbean
and, in some places, the glow resembled the
dawn. Telegraph lines were being deployed at

The hope is that our newsletter will engage you in new ways with risk and think with

foresight over longer time horizons about a future that you may not have previously

considered. We are not experts in everything, but learning about a topic will add to the

tool kit insurers are considering. Solar storms are known to most people by the names

aurora borealis or northern lights, but few have made any preparations.

the time and the storms caused sparking and fires
at some stations. Technological infrastructure is
susceptible to damage but humans are protected
by the earth’s atmosphere and magnetosphere.

In more recent events, geomagnetic storms have
been blamed for the failure of 40 SpaceX Starlink
satellites that had not yet reached their planned
orbit in February 2022 and a solar storm in March
1989 created a large power outage in Quebec due
to the geographical properties of the area. The
earth experienced a near miss in 2012 when a
strong CME passed through the earth’s orbit just
a few days before we did.

NEXT PAGE
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Solar Storms (cont’d)

WHY DO WE CARE?

What is at risk during a geomagnetic storm? For
people, being in outer space without protection
from radiation is the primary threat, although
being on an airplane in flight could be
problematic if you are high enough. If protected
by the atmosphere, as we are when on the
ground, it appears no harm will come to you.
Technology creates many potential concerns,
both for infrastructure and for personal
property. Some communications will be
impaired in ways that can be planned for. Power
grids can experience surges that create
blackouts, and if the infrastructure is damaged
it could take months or years to recover due to
international supply chain issues. Satellites are
at risk since they have electronics impacted by
static charges, but they will also encounter
forces that act like friction and slow them
down, making it harder to maintain the existing
orbit. This is what happened to the SpaceX
satellites as they were in a low orbit staging
area.

Anything that conducts electricity is at risk so if
you get word that a large storm is coming,
powering down electronics and disconnecting
the battery in your car would be a good idea.
You may have a short time to prepare or you
may have a day or two. Much of the proactive
game plan can leverage what you do for any
other power outage. Have some food and water

available, be prepared to stay at home and
have some extra cash. Don’t assume credit
cards or ATMs will work. Your phones,
computers and the internet may all be down. So
might your power and other utilities.

A major risk for wildfires is sparking from
electrical lines. If a strong geomagnetic storm
occurs during a drought there could be
widespread fires. The current 11-year solar
cycle, tied to the recurring magnetic flip of
north/south on the sun, peaks in 2025 so recent
episodes of the northern lights have provided a
preview. If there are reports that other areas
have suffered outages, try to learn from it and
develop a plan in advance.

CONCLUSION

In addition to the physical risk impact of a
strong geomagnetic storm, the economic
repercussions could be long lasting. Electrical
transformers have a limited number of suppliers
and capacity, but at least suppliers are
dispersed globally so some global supply chain
issues are avoided. Investors may have trouble
moving money, resulting in liquidity risk, and
insurers will have claims as property is
destroyed, people are injured and die during
and following the event. It remains an
unpredictable event, but one that could occur
at any time and interact with other risks to
make modern conveniences unavailable.
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