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OVERVIEW

Covid-19 has created the worst global
pandemic since the Spanish flu,
impacting communities and economies
around the world.

The pandemic also has real implications
for pension funds, insurance companies
and academics who model and measure
longevity risk.
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All aspects of our day-to-day lives

Virtual work and education

The pandemic has
impacted everything…

Unemployment
Socio-economic disparities
Health disparities
Future higher-age mortality rates
Asset values

Credit spreads
Interest rates

…but pension liabilities have moved very modestly.

Covid-19 has
effectively
doubled
each cohort’s
mortality rate

The groups with the highest impact were those
whose mortality rates were highest in the first place:

These same groups make up a
relatively small portion of
overall pension liabilities.

Frail elderly

People with significant
co-morbidities

The most deprived
among us

Communities of color

But we’ve all seen the impact
of Covid-19 on interest rates,
asset values and spreads.

Buy-in and
buy-out pricing
in the U.K.
has actually
improved
This graph measures pensioner buy-in pricing
since June of 2015 and shows the implied
return on the transaction relative to gilts.

Market volatility due to Covid-19

When the blue line is above zero, buy-in
pricing has an implied return above gilts,
and the higher the better.

Source: Lane Clark & Peacock (LCP) Insurer pricing model, calibrated against actual transaction pricing. LCP analysis of quotation and final transaction pricing. Buy-in
pricing depends on a wide range of factors such as transaction size, benefit structure, membership profile and insurer appetite. Used with permission.

IT PAYS TO
BE PREPARED
With liabilities moving very little, and buy-in and buy-out
pricing improving, pension schemes who were well hedged
have been able to continue with their de-risking plans.

Since 2007, there have been more than $530 billion in pension risk transfer
transactions in the U.S., U.K. and Canada alone.
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Data in USD billions. Cumulative totals. Sources: LIMRA, Hymans Robertson, LCP and Prudential analysis as of December 31, 2019.
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The U.K. market for buy-ins and
buy-outs is expected to be the
second or third highest on record
despite the pandemic.

£43.8B
£20-25B

£24.2B

Projected

2018
Source: LCP De-risking Report 2020.
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For pension funds that can’t
transact in 2020, volatility is
on the rise
Volatility in longevity
improvements

Volatility in the market

Volatility in longevity
improvements and financial
markets will now be expected
to increase.

Any time volatility is
higher, hedges like
longevity swaps and
pension risk transfer
are more valuable.
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Covid-19 is increasing
each cohort’s short-term
mortality risk by a
common multiplicative
factor, no matter what
their baseline mortality
risk was before the
pandemic.

A significant proportion of
people who’ve died from
Covid-19 are in a frail state,
with comorbidities that
significantly raise their risk
of death.

Our model showed that even
under the worst-case
scenario by the Imperial
College, life expectancy was
not materially impacted. In
four more realistic scenarios,
the impact to life expectancy
of the surviving elderly
population is much smaller.

Covid-19 mortality
among the most
deprived socio-economic
groups is roughly
proportional to the higher
all-cause mortality they
already experience.

Click here when you’re done

Covid-19 mortality seems to be proportional to all-cause mortality
at adult ages
Covid death rates on a logarithmic scale compared to all-cause mortality
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Note: All-cause death rates for England & Wales versus death rates from Covid-19 for males and females. Deaths registered E&W Weeks 14 to 18: 28 Mar–1 May.
Source: Data from ONS. David Spiegelhalter blog, Winton Centre, 13 May 2020; https://medium.com/wintoncentre
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Data point to the fact that a significant proportion of people who die from
Covid-19 are in a frail state
Proportion of deaths involving Covid-19 by main pre-existing condition,
England & Wales, occurring in March to May 2020
Dementia and Alzheimer disease

Ischaemic heart diseases

Only about 10% of deaths had

Influenza and pneumonia

no pre-existing conditions.
Chronic lower respiratory diseases

Females 70 years and over

No pre-existing conditions

Males 70 years and over
Diabetes
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Source: Figure 10 in Deaths involving COVID-19, England & Wales: deaths occurring in May 2020, Office for National Statistics;
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsinvolvingcovid19englandandwales/deathsoccurringinmay2020
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The Accelerated Deaths Model
Cohort Deaths Curve, Initial Age 75
Before Covid-19

Within a given cohort, some people are in relatively good
health and some are in poorer health.

Monthly Deaths

Those currently in poorer health will feature more heavily in
early deaths along this cohort deaths curve, while the
healthier people will feature heavily in the later deaths.
currently
less
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Age
Curve of deaths: Standard cohort

Source: Andrew J.G. Cairns, David Blake, Amy R. Kessler, and Marsha Kessler, The Impact of Covid-19 on Future Higher-Age Mortality. Available at http://www.pensionsinstitute.org/wp-content/uploads/wp2007.pdf?utm_source=prudential&utm_medium=newsroom&utm_campaign=covid19

Accelerated Deaths Model: Description
Cohort Deaths Curve, Initial Age 75
Higher Covid-19 deaths
amongst the less healthy

•

Monthly deaths: 𝑑𝐴 (𝑡, 𝑥) in month 𝑡 for cohort currently aged 𝑥

•

A proportion 𝜋(𝑡, 𝑥) of the anticipated deaths in month 𝑡 are accelerated
as Covid-19 deaths
𝛼(𝑥)
𝜋 𝑡, 𝑥 =
exp −𝑡/ 12𝜌(𝑥)
𝜌(𝑥)
𝛼(𝑥) = the amplitude
Covid-19 deaths ≈ 𝛼(𝑥) times expected all-cause deaths in 2020

Accelerated
Deaths
Monthly Deaths

•
•
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•
•

𝜌(𝑥) = the reach
𝜌(𝑥) ≈ the average years of life lost by someone aged 𝑥 who dies from
Covid-19

•

𝜋 𝑡, 𝑥 𝑑𝐴 𝑡, 𝑥 governs the shape
of the grey accelerated deaths
region under the curve of deaths

Curve of deaths: Standard cohort

Curve of deaths: Pandemic survivors
Accelerated deaths due to Covid-19 (5% of the cohort)
Source: Andrew J.G. Cairns, David Blake, Amy R. Kessler, and Marsha Kessler, The Impact of Covid-19 on Future Higher-Age Mortality. Available at http://www.pensionsinstitute.org/wp-content/uploads/wp2007.pdf?utm_source=prudential&utm_medium=newsroom&utm_campaign=covid19

Accelerated Deaths Model: the impact of accelerated deaths on a cohort
deaths’ curve for an extreme scenario
Hypothetical cohort mortality with initial age 75 using the
Imperial College worst-case scenario with 500,000 deaths

Cohort Monthly Deaths per 100,000

Curve of deaths: Standard cohort
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Source: Andrew J.G. Cairns, David Blake, Amy R. Kessler, and Marsha Kessler, The Impact of Covid-19 on Future Higher-Age Mortality. Available at http://www.pensionsinstitute.org/wp-content/uploads/wp2007.pdf?utm_source=prudential&utm_medium=newsroom&utm_campaign=covid19

NEXT

The impact on the life expectancy of survivors is likely to be very modest even
if deaths were as high as 80,000 in England & Wales
Ratios of the life expectancies of survivors under scenarios A, B and C
to life expectancies before the pandemic
1.020

•

Scenario A: Impact on life expectancies is quite
small—less than a 0.2% increase at age 65.

•

Scenario B: When we increase the amplitude, the
impact on life expectancies scales up at all ages.

•

Scenario C1 and C2: When we change the reach,
there is a significant impact on the shape of the
life expectancy ratio curve.

Ratio
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Scenario A (Covid-19 deaths = 80,000, reach = 4)
Scenario B (Covid-19 deaths = 120,000, reach = 4)
Scenario C1 (Covid-19 deaths = 80,000, reach = 2)
Scenario C2 (Covid-19 deaths = 80,000, reach = 8)
Source: Andrew J.G. Cairns, David Blake, Amy R. Kessler, and Marsha Kessler, The Impact of Covid-19 on Future Higher-Age Mortality. Available at http://www.pensionsinstitute.org/wp-content/uploads/wp2007.pdf?utm_source=prudential&utm_medium=newsroom&utm_campaign=covid19
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We also consider whether lower socio-economic groups have been
disproportionately affected by Covid-19
Death rate as a % difference from the least deprived decile
150

As with all deaths, Covid has

the greatest impact on the

Covid-19 deaths

All deaths

Excess Death Rate (%)

most deprived areas.
100

This data suggests that the
three most deprived areas
have been disproportionately
50

impacted, but there are
confounding factors.
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Age-standardized mortality rates, all deaths and deaths involving Covid-19, Index of Multiple Deprivation, England.
Source: Office for National Statistics (1 May 2020) Deaths involving COVID-19 by local area and socioeconomic deprivation: deaths occurring between 1 March and 31 May 2020.
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/deathsinvolvingcovid19bylocalareasanddeprivation/deathsoccurringbetween1marchand31may2020.
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Once regional differences have been allowed for, Covid-19 mortality among
the most deprived is approximately proportional to the higher all-cause
mortality they already experience
Death rate as a % difference from the least deprived decile
150

Covid-19 deaths

All deaths

Those most impacted are those

Covid-19 deaths adjusted for regional variation

whose mortality rates were
Excess Death Rate (%)

highest in the first place:
100

•

the frail elderly

•

those with significant
co-morbidities

50

•

the most deprived among us

•

communities of color
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Age-standardized mortality rates, all deaths and deaths involving Covid-19, Index of Multiple Deprivation, England.
A simple multiplicative model is used for ASMRs by region, 𝑖 and IMD decile, 𝑗: i.e. 𝐴𝑆𝑀𝑅 𝑖, 𝑗 = 𝑟𝑖 𝑑𝑗 . Values for 𝑟𝑖 and 𝑑𝑗 are derived by matching modelled regional and decile
ASMRs to those in Figure 11, taking account of the number of Lower Layer Super Output Areas (LSOAs) by region and IMD decile.
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THREE KEY CHALLENGES

1

Experience Data
How to adjust experience data from pension
schemes and insured annuity blocks in order to

Our research addresses
three key challenges in
longevity estimation that
arise from Covid-19

avoid misestimating future mortality rates

2

Anti-selection risk
How to assess anti-selection risk, if any, in the
surviving population applied under a wide range of
outcomes across different countries

3

Near-term volatility
Estimating the volatility that may arise in
immediate post-pandemic mortality through an
analysis of past seasonal influenza epidemics

Our research and experience suggests there will be more mortality
volatility in the aftermath of the pandemic
Death rates (logarithmic scale) from respiratory diseases in England by gender, age group, year and deprivation

There is a remarkably
synchronized high-low-high
pattern in 2013-2015 due to
the 2012-2013 flu, which
caused accelerated deaths
among people with chronic
respiratory disease.

See Cairns, Kleinow and Wen (2019) for further details: http://www.macs.hw.ac.uk/~andrewc/ARCresources/Sessional2020/

•

High-low-high

•

Every high age group

•

High and low deprivation

•

Males and females

IT PAYS TO BE PREPARED
Look for opportunities to reduce or transfer risk
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of longevity risk: how this can be modelled, measured and priced, and how it can be transferred to the
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From 2016-2020 he was Director of the Actuarial Research Centre of the Institute and Faculty of Actuaries.
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In 2016 he was elected as a Fellow of the Royal Society of Edinburgh, Scotland's national academy of science and letters.
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Indices.
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