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Agenda

1. Introduction

2. Current state of the pandemic: vaccines and variants

3. Scenario modelling for COVID-19

4. A Trustee’s view: risk management for pension schemes
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The pandemic so far...
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Week ending

Weekly figures for Scotland use a different definition of weeks, running from Monday to Sunday rather than Saturday to Friday. The chart above is based on using
the Scottish data for the week ending on the Sunday immediately after the date shown on the horizontal axis.
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c80k / c14% more deaths than expected in 2020
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Historical context of 2020 experience

ENGLAND & WALES: EXCESS DEATHS VERSUS UNDERLYING TREND
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Source of data: own calculations based on data from the Human Mortality Database, ONS and Public Health England

In isolation, 2020 excess deaths will not significantly affect pension fund liabilities
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. Vaccine available for use
->)> Pharmaceutical {juality
- Non-clinical research

- Phase I: Human pharmacology studies
- Phase II Therapeutic exploratory studies
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Clinical trials

Phase III: Clinical efficacy and safety studies

Suentuﬂc evaluation and authorisation
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Coronavirus infection*
The virus uses its surface spike
protein to lock onto ACE2
receptors on the surface of
human cells. Once inside,
these cells translate the virus’s
RNA to produce more viruses.
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EPS mVVnr EDNA m|V mRNA ®VVr

Platform Candidate vaccines
(no. and %)
PS Protein subunit 24 32%
wvnr Viral Ve'cto‘r (non- 11 149%
replicating)
DNA DNA 11 14%
v Inactivated Virus 10 13%
RNA RNA 9 12%
VVr Viral Vector (replicating) 4 5%
VLP Virus Like Particle 3 1%
VVr + APC VVr + Antigen Presenting ) 3%
Cell
LAV Live Attenuated Virus 1 1%
VVnr + VVnr + Antigen
APC Presenting Cell ! 1%

EVLP EVVr+APC ELAV EVVnr+APC

MEDICAL @
INTELLIGENCE



Developer Type
Pfizer/BioNTech mRNA-based vaccine
Moderna MmRNA-based vaccine
Sinovac Inactivated
Sinopharm x 2 Inactivated

Bharat Inactivated
Chumakov Inactivated
AstraZeneca/Oxford Viral vector
Gamaleya Viral vector

CanSino Viral vector

Janssen Viral vector

Federal Budgetary Research Institution | Peptide/protein
State Research Centre, Russia subunit
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Real world evidence?
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VIRUS A VIRUS B

MUTATES OVERTIME
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SARS-CoV-2 Virus
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Figure 2.: A schematic diagram of the SARS-CoV-2 spike protein. It is comprised of the S1

%

S2 subunit

subunit and the S2 subunit shown by the residue and the length.
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Summary

Regular (annual?) COVID
vaccine

Tweaked as necessary to
cope with new variants

Less challenging than the
flu vaccine programme
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Cashflow (m)

Introduction to scenario modelling

Scenario modelling

The process of assessing the effects of specific scenarios on a pension

fund’s future financial position.
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Uses of scenario modelling

Middle ground — understand range of reasonable
best estimates

* Understand frictional costs of demographic risk
on funding and investment strategies and LDI
portfolios

Extreme events — understand effects of tail events

 |dentify unmanaged risk and possible
mitigation strategies

« Test resilience of funding and investment
decisions
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Club Vita research paper

Research paper and accompanying
technical appendices
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COVID-19 longevity scenarios:

a bump in the road or a catalyst for change?

e UK: https://www.clubvita.co.uk/collaborative-
research/covid-19-longevity-scenarios-a-

This paper discusses v the ingring after-efectsofthe global COVID-1 pandemic bump-in-the-road-or-a-catalyst-for-change

could affect longevity. We introduce four longevity scenarios that pension funds can use

BaE oty e s . . .

:ﬂif;i‘mffmﬁm‘z?mﬁﬂm&ﬁmmlﬁ‘;“ e US: https://mww.clubvita.us/collaborative-

communicate the potential ramifications of the coronavirus pandemic as part of their . R .

s research/covid-19-longevity-scenarios-a-

bump-in-the-road-or-a-catalyst-for-change

« Canada:

https://clubvita.ca/Collaboration/Scenarios

—
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https://www.clubvita.co.uk/collaborative-research/covid-19-longevity-scenarios-a-bump-in-the-road-or-a-catalyst-for-change
https://www.clubvita.us/collaborative-research/covid-19-longevity-scenarios-a-bump-in-the-road-or-a-catalyst-for-change
https://clubvita.ca/Collaboration/Scenarios

Calibration process

Key mortality
drivers

Direct short-
term risk of
COVID-19

Disruption to
non-COVID
medical care

@ Changes to
—( health and

care systems
Global
Recession

Define scenarios Distil available Determine effects of
research on specific specific events on key :
scenarios

/ similar events longevity drivers
wVITA .

Calibrate




Club Vita’s COVID longevity scenarios

Bump in the Road Long Road to Recovery

« Challenges to efficacy and take
up of the vaccine result in
prolonged effect of the pandemic.

« Effective roll out of vaccine
results in a swift recovery from
the pandemic

e Marked increase in deaths in e COVID related excess mortality
2020 and 2021 continues through first half of

2020s
« Then largely return to pre- _ _
pandemic trajectory « Longer term disruption to non-

COVID medical services: low
levels of improvements in 2020s
and 2030s

« Lower socioeconomic groups
hardest hit

«VITA _ Q )

* ...but with a couple of “losta=
years” of improvements @




Club Vita’s COVID longevity scenarios

Healthcare Decline Innovation in Adversity

Effective roll out of vaccine
results in a swift recovery from
the pandemic

 Initial optimism around the
vaccine proves unfounded —
adverse publicity limits uptake
and new mutations limit
effectiveness

‘V-shaped’ economic recovery
allowing catch-up in lost years
» Persistent waves of COVID-19 of improvements

mortality through 2020s « Lessons learned act as catalyst

 NHS overwhelmed by each for longer term improvements —
wave directly from medical advances
and indirectly from efforts to

 Massive disruptions to non- ) )
P address health inequality

COVID medical treatments with

no periods of catch up possible P
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Comparison of scenarios

PERIOD LIFE EXPECTANCY FROM AGE 65
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----- Pre-Pandemic Projection
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Period life expectancy will only stay low if 2020/21 experience persists

25

L ]




Comparison of scenarios

LIABILITY IMPACTS
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Immediate impact of COVID-19*

Calibration of scenarios

Year 0 (2020) Year 1 (2021)
% 308 20%
oEssss———
L t ' t*
onger term impac
Modelled impact of COVID-19 on annual scheme cashflows
— Modelled impact of COVID-19
— Previous best estimate
1607
140 Initial Intermediate Ultimate
205 3% 20% -20% 3% 20% e B 0%
120 pee— pee—— pre—

100

&0
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40

Socioeconomic differences*

207

20% 0% | 20%
2020 2025 2030 2035 2040 2045 2050 2055 2080 2065 2070 2075 2080 2085

-0.87% -0.06 yrs -0.24 [ -0.22 yrs

CHANGE IN PRESENT VALUE CHANGE IN DURATION CHANGE IN AVERAGE LIFE EXPECTANCY *calibration has been simplified for ease of presentation
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Immediate impact of COVID-19*

Dynamic scenario modeling — -
—_— ——

Larger impact in 2021? e .

Higher long term impact? Sy

__________________________ P>
Reduced |Ong term impaCt on Socioeconomic differences*
higher socioeconomic groups?

e
VITA *calibration has been simplified for ease of presentation
CLUB | 28




Immediate impact of COVID-19*

Dynamic scenario modelling

Year 0 (2020) Year 1 (2021)
% 308 o : 30%
Modelled impact of COVID-19 on annual scheme cashflows 1 *
P — Meodelled impact of COVID-19 Longer term ImpaCt
— Previous best estimate
160
140
Initial Intermediate Ultimate
120 20% By = -20% -20% 129 [ELCY

100 s — —
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Socioeconomic differences*

207

0
2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080 2085 m 20

-2.5% -0.21 yrs -0.62 [ -0.59 yrs

CHANGE IN PRESENT VALUE CHANGE IN DURATION CHANGE IN AVERAGE LIFE EXPECTANCY

*calibration has been simplified for ease of presentation
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A Trustee’s view

— Covid - Everyone is interested

— Risk management

— Integrated risk management

— What can we actually do

Dalriada. A better way

3
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Questions?
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Head of Client Delivery, Director, Director, Head of Actuary and
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Thank you

This Powerpoint presentation contains confidential information belonging to Club Vita LLP (CV). CV are the owner or
the licensee of all intellectual property rights in the Powerpoint presentation. All such rights are reserved. The
material and charts included herewith are provided as background information for illustration purposes only.

This Powerpoint presentation is not a definitive analysis of the subjects covered and should not be regarded as a
substitute for specific advice in relation to the matters addressed. It is not advice and should not be relied upon.

This Powerpoint presentation should not be released or otherwise disclosed to any third party without prior consent
from CV. CV accept no liability for errors or omissions or reliance upon any statement or opinion herein.
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