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Sources of longevity risk
The usual suspects and surprise guests
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3 pillars of 
retirement provisions

• Defined Benefit vs Defined Contribution

• Annuities

• Investment-linked annuities

• GMXB

• Care Annuities

• Equity release

• ...
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The big picture
What is the environment?

Breaking 
down 

longevity risk

Other risks

Client 
specifics

Client’s goal

Longevity 
risk

Regulatory 
view

Capital 
impact

Risk sharing

• Morbidity
• Mortality
• Lapse
• Asset
• Take-up ratio

• Policyholder
• Insurer
• Reinsurer
• Third party

• Base mortality
• Improvements

• Risk transfer
• Capital relief
• Expertise

• Best estimate 
assumptions

• Diversification
• Risk appetite
• Solvency ratio
• ...
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Options and guarantees
Consumers, insurers and reinsurers

Take up of retirement income products in the UK
since pension freedoms were introduced DB to DC transfers1 2

https://www.fca.org.uk/publication/data/data-bulletin-issue-14.pdf                                                                      https://www.theguardian.com/uk-news/2018/aug/29/pension-schemes-warned-of-double-jeopardy-when-people-cash-out
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Pricing of options and guarantees
Cost of Capital and option costs

Solvency stresses

Stochastic modelling of options

Internal 
model

…
Lapses

Morbidity
Mortality
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Standard longevity reinsurance solution
Comprehensive, intuitive and field-proven
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ap Plain vanilla solution

Regular Premium Annuity Treaty
(RPAT)

Implemented since mid 2000s

Field-approved for years
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Tailor-made structures
There is no silver bullet

Cash flows
Carve out 

covers

Limited term 
covers

Beyond 
longevity 

risk transfer
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Tailor-made structures
There is no silver bullet

Cash flows
Carve out 

covers

Limited term 
covers

Beyond 
longevity 

risk transfer
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0
1 256 511

Cash flow optimization
Bespoke RPAT solutions

Best estimate cash flow of 
expected payments

Traditional

Advanced Fee

Designed
cash flow

Basis

Scalar fee proportional to fixed leg

Exponential fee, increasing 
percentagewise over time 

Adjust cash flow to clients’ needs

The fixed leg payments can be structured to fit the client’s asset mix

High cash flow
in later years

High cash flow
in early years

High cash flow
in middle years
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Equity release
Home reversion

Provider Homeowner

Property ownership

Payment for the property, 
guaranteeing a lifelong right 

of residence

Retirees can stay in their home, the house price risk is fully transferred to the provider.

|  1 |  2 |  3 There is no silver bullet |
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Home reversion RPAT
Stabilisation of cash flows and longevity cover

Reinsurer Provider Homeowner

• The property is transferred to the 
provider immediately

• Homeowners can stay in their property 
and receive both immediate and 
regular benefits

• Quota share swap of actual and 
expected annuity payments

Equity releaseReinsurance

Actual annuity payments
Lump sum, life annuity & 
lifelong right of residency

Expected annuity 
payments

Property ownership
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Home Reversion
Stabilization of the cash flow from property sales 

Cash flow from property sales at the 
time of the policyholder’s death

|  1 |  2 |  3 There is no silver bullet |
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Home Reversion
Stabilization of the cash flow from property sales 

Cash flow from property sales at the 
time of the policyholder’s death

Expected payment of the fixed 
property value

Reinsurance claims until death

Reinsurance premiums at death

Payment of the fixed property value at 
the time of the policyholder’s death 

|  1 |  2 |  3 There is no silver bullet |
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Tailor-made structures
There is no silver bullet

Extract covers

Limited term 
covers

Beyond 
longevity 

risk transfer

Cash flows
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Limited term cover
Cover only initial years

Agreement ceases

Reinsurance 
cover

Actual amount 
(floating leg)

Expected amount 
(fixed leg)

Reinsurance 
cover

a) Structured fee

b) Forced termination/recapture

c) Fee after year x depending on experience

|  1 |  2 |  3 There is no silver bullet |
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Tailor-made structures
There is no silver bullet

Carve out 
covers

Limited term 
covers

Beyond 
longevity 

risk transfer

Cash flows
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Corridor solution
Carve out cover with symmetric up- and downside

Expected amount 
(fixed leg)

Actual amount 
(floating leg)

Insurer receives difference if  > 0, 
but restricted to upper bound

Reinsurer receives difference if  < 0, but 
restricted to lower bound

Central corridor

• Reinsurer receives reinsurance 
fee only

• Mortality deviations of +/- x% 
are retained by the insurer

Lower corridor

Upper corridor

|  1 |  2 |  3 There is no silver bullet |
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Longevity index cover
Longevity trend protection and capital relief

+ • No experience data required
• No data cleansing
• Limited duration / acceptable for capital markets

• Termination assumptions
• Regulatory approval
• No perfect portfolio hedging

Ideal solution for deferred blocks
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Longevity Index Cover
Step 1: Artificial portfolio

Rebuild the actual portfolio via a simplified artificial portfolio

Males Females

Age
Total 

annuities Age
Total 

annuities
50 16 50 18
55 20 55 23
… … … …
80 26 80 18
85 15 85 16

Individual information per policy:
• Age
• Gender
• Retirement Type
• Annuity Amount
• etc.

• Benefit structure
• 2nd life data
• Guarantee
• Escalations

Artificial portfolio Actual portfolio 

Aggregated & 
simplified
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Longevity index cover
Step 2 - Public reference
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realized population mortality index
projected index development by pre-defined model

Index 
value

Artificial 
portfolio Official index

Present value of liabilities 
“equals” past and future annuity 

exposure for the artificial portfolio 
based on the realised past and 

projected future mortality index

Index value
calculation

 Use an officially published population mortality index 
instead of the portfolio mortality
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Longevity index cover
Step 3 - Final payment

attachment point

detachment point
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Index value at transaction end

Claim payment: PV of liabilities 
exceeding the attachment point 
capped at the detachment point

Excess of loss structure 

Protection for realised and projected future improvement trend
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Longevity index cover
Sample structure

 Treaty duration: 20 years
 Premium: Annual payments during treaty duration
 Claims: Single claim payment at transaction end based on development of 

index value and choice of attachment and detachment point

Insurer Reinsurer

Attachment point: EUR 2bn Detachment point: EUR 2.5bn

Maximum claim payout EUR 500m

|  1 |  2 |  3 There is no silver bullet |
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