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Coverage
• Global developments and retirement systems

– Adequacy – replacement rates, costs, coverage
– Security – government, private, longevity and health 

insurance
– Efficiency – cost, regulation, product pricing

• Financing – government, savings, insurance (annuities, 
health, LTC), housing wealth (RMs)

• Systematic longevity risk and a portfolio approach to 
retirement income 

• Products and needs – mutual risk pooling, indexed 
retirement income, health and LTC

• Singapore retirement income system



Public-Private Retirement Systems

Tax funded
• Aged pension, means tested
• Redistributive, Solidarity
• Indexed, Inflation adjusted
• Health and aged care (co-insurance, caps)

Mandated savings
• Defined contributions
• Longevity insurance, Life annuity/joint life or Phased Withdrawals + Deferred 
annuities

• Life Annuities: insurance based, minimum income level + guarantee period
• Mutual risk sharing (systematic risk) or government guarantee

Voluntary savings
• Housing wealth, RM’s and equity release products 
• Precautionary savings and health costs
• Products with insurer guarantees, Variable annuities
• Private long term care and health insurance 

Retirement income framework



Public Longevity Support - Issues

• Public provision
n Immediate annuities or Deferred annuities
n Mandated or optional
n Full, partial, minimum level
n Risk rating or community rating

• Private Market Support 
n Longevity/survivor bonds
n Inflation linked annuity bonds
n Longevity Indices
n Reinsurance/risk guarantees



Private Longevity Markets - Issues

• Product demand (understanding risk, aged pension)
• Adverse selection (pricing, coverage)
• Lack of hedging instruments (longevity, inflation, long 

term interest rate)
• Capital and regulatory requirements (insurer solvency)
• Economies of scale, expense and efficiency
• Sustainable product innovation (VA’s)
• Guarantees or mutual risk pooling

– Mutual (Industry funds, Government)
– Shareholder (Retail funds, Insurers)



Pension Systems – Structure

Source:  Annuities and other Retirement Products: Designing the Payout Phase,  Roberto Rocha, Dimitri Vittas and Heinz P. Rudolph, World Bank, 2011

• Pillar 0 (redistributive) and 1 (insurance) – Public unfunded pension (universal pension, 
means tests, guaranteed minimum
• Pillar 2 – Mandatory funded (DC, public schemes, occupational schemes)
• Pillar 3 – Voluntary funded



Pension Systems Asia Pacific
• Predominantly Public DB and DC schemes
• Private mandated DC schemes – Australia



Pension Systems Asia Pacific

• First tier less common in 
Asia/Pacific 
• Means testing common for 
first tier
• Mandatory second tier
• Links to life expectancy



Life Expectancy at Birth (2005-2010)
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• Singapore 
above OECD 
average 

• Ignores 
retirement age 
and 
relationship 
between 
benefits and 
life expectancy 



Retirement Ages and Expected Time in 
Retirement
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• Move to higher pension 
ages

• Linking pension age to 
life expectancy –
Denmark

• Benefits linked to life 
expectancy – Germany, 
Finland

Women have longer expected 
retirement duration ( average 
25.8 years: longer life 
expectancy, earlier retirement 
ages)



Life Expectancy and Pension Costs
• OECD projection 
24% increase in male 
life expectancy  (12% 
to 27%)

• Male indexed 
pension costs increase 
20% (10% to 29%)



Coverage of Mandatory Pension 
Schemes
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• Relatively low 
coverage in 
Asia/Pacific 
countries

• Future 
increases in 
coverage

• Role of safety 
net provisions



Population Ageing - Asia
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• Ageing 
across the 
region

• Singapore’s 
rapid ageing

• Implications 
for long term 
care and 
health



Systematic Longevity Risk 
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• Mortality risk pooling breaks down under 
systematic mortality improvements (risk)



Systematic Longevity Risk

Qiao and Sherris (2011) Group Self-annuitisation Schemes and Systematic Mortality Risk

Real rate 2.7% pa.
Indexed pooled 
annuity
Systematic longevity 
risk

Survival model with 
systematic risk 
calibrated to 
Australian data

Uncertainty from 
systematic longevity 
risk at older ages

• High uncertainty in payments with systematic longevity risk

Distributions of future payment scenarios at each age



Costs – First and Second Pillar

Source:  Annuities and other Retirement Products: Designing the Payout Phase,  Roberto Rocha, Dimitri Vittas and Heinz P. Rudolph, World Bank, 2011

Contribution rates average around 
8%-9% of earnings



Required Contribution Rates

Source: OECD pension models.
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• Sustainability of 
Asian retirement 
systems

• Coverage ratios

• DB and DC 



Mandatory Defined Contribution 
Pension Systems -Fees and Charges

Fees in Individual Account Pension Systems: A Cross Country Comparison. OECD Working Paper on Insurance and Private Pensions. Waldo Tapia and Juan Yermo, 2008 



Mandatory Defined Contribution 
Pension Systems -Fees and Charges

Pensions at a Glance 2011: Retirement-income Systems in OECD and G20 Countries - © OECD 2011



Replacement Rates

Source:  Annuities and other Retirement Products: Designing the Payout Phase,  Roberto Rocha, Dimitri Vittas and Heinz P. Rudolph, World Bank, 2011

• Second pillar 
replacement rate

• Unfunded public 
pensions

• Safety net for 
means tested, DC 
based  systems



Replacement rates  - Asia

Source:  Pensions in Asia Pacific, OECD, 

• For average earners, 
the net replacement rate 
across OECD countries is 
69% for men and 67% 
for women

• OECD Asia/Pacific 
around 40%, 47% in East 
Asia/Pacific

• Final salary DB 
schemes in Asia/Pacific

• Lifetime earnings more 
common in OECD 



Australia – replacement ratios

Source:  Annuities and other Retirement Products: Designing the Payout Phase,  Roberto Rocha, Dimitri Vittas and Heinz P. Rudolph, World Bank, 2011

• Recent changes to 
retirement systems 
take time to impact

• In Australia, 
superannuation 
guarantee, relatively 
high coverage and 
growing  DC savings

• No sustainable 
longevity products 
to provide 
retirement income



Financing retirement

• Longevity Products
– Life Annuities, Phased withdrawals, Variable 

annuities

• Health costs and Long term care
• Housing wealth

– reverse  mortgages and equity release products



Retirement Income Products

Source: Designing the Payout Phase,  Roberto Rocha, 5th Contractual Savings Conference, The World Bank/IFC, January 2012

• Low take up 
of life 
annuities

• Lack of 
indexed life 
annuities

• Variable 
annuities and 
limitations

• Phased 
withdrawals 
and deferred 
annuities



Life annuities

Source:  Annuities and other Retirement Products: Designing the Payout Phase,  Roberto Rocha, Dimitri Vittas and Heinz P. Rudolph, World Bank, 2011

Life annuities:

• adverse selection and need 
for risk rating 
• systematic improvements
• cost of guarantees
• loadings and capital costs
• mutuality



Life Annuitization

Source:  Annuities and other Retirement Products: Designing the Payout Phase,  Roberto Rocha, Dimitri Vittas and Heinz P. Rudolph, World Bank, 2011

• Annuitization reflects 
institutional and 
regulatory factors
• Financial incentives
• Importance of 
government pension –
crowding out
• Liquidity and other 
risks such as health 
costs
• Trust in financial 
institutions (GFC)



Australia – Life annuities

Source: The Market for Retirement Products in Australia, Gregory Gordon Brunner and Guy Thorburn, World Bank Policy Research Working Paper 4749, 2008

Importance of 
regulatory 
factors

Phased 
withdrawals 
and need for 
careful design 
of regulations



Portfolio of Retirement Products

Hanewald, Piggott and Sherris (2011), Individual Post-Retirement Longevity Risk Management Under Systematic Mortality Risk.

• Importance of 
GSA (mutual risk 
sharing) when 
guarantee 
products include 
loadings (capital 
costs)

• Indexed 
annuities 
dominate

• Phased 
withdrawals and 
deferred annuity 
(bequest motive)



Retirement Income Product Portfolios

Hanewald, Piggott and Sherris (2011), Individual Post-Retirement Longevity Risk Management Under Systematic Mortality Risk.

• Phased 
withdrawal 
plus deferred 
annuities 
beneficial at 
older ages



Managing Systematic Longevity Risk



Australia – Home ownership

Source: The Market for Retirement Products in Australia, Gregory Gordon Brunner and Guy Thorburn, World Bank Policy Research Working Paper 4749, 2008

• Substantial savings 
in own home

• Role of reverse 
mortgages

• Precautionary 
savings for health 
shocks particularly 
retirement 
home/residential 
care



Australia – Productivity Commission, 
Caring for Older Australians, June 2011
• lifetime stop-loss limit — to the value of care co-

contributions for approved aged care services 
irrespective of their financial circumstances.

• older Australians should not be required to sell their 
home to meet their aged care co-contributions or 
accommodation costs  - Government-backed Australian 
Aged Care Home Credit scheme

• Australian Age Pensioners Savings Account scheme, for 
those on a full or part-rate Age Pension who wish to 
deposit all or some of the proceeds of the sale of their 
principal residence



Singapore CPF

CPF 
• Ordinary account - home, pay 

for CPF insurance, investment 
and education.

• Special account - old age and 
investment in retirement-
related financial products.

• Medisave - savings can be 
used for hospitalisation 
expenses and approved 
medical insurance.

Insurance
• MediShield, private medical 

insurance plans under the 
Private Medical Insurance 
Scheme (PMIS).

• Eldershield

• CPF LIFE – annuity and 
bequest



Singapore - discussion

• Replacements rates and retirement account, 
inflation protection through indexation

• Eldershield and LTC insurance
• Housing and general account – RMs, equity 

release
• LIFE, life expectancy and retirement age
• Risk pooling and transfer, role of capital and 

reinsurance markets
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Centre of Excellence in Population 
Ageing Research

• Director: Professor John Piggott
• ARC Centre of Excellence in Population Ageing 

Research (CEPAR) http://www.cepar.edu.au/
• Collaborating universities: UNSW, The University of 

Sydney and the Australian National University (ANU)
• The ARC Centre of Excellence in Population Ageing Research brings 

together researchers, government and industry to address one of the 
major social challenges of the twenty first century. It will establish 
Australia as a world leader in the field of population ageing research 
through a unique combination of high level, cross-disciplinary 
expertise drawn from Economics, Psychology, Sociology, 
Epidemiology, Actuarial Science, and Demography.

http://www.cepar.edu.au/
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J. Evans and M. Sherris: Longevity Risk Management and the Development of a 
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C. Qiao and M. Sherris - Managing Systematic Mortality Risk with Group Self 
Pooling and Annuitisation Schemes (forthcoming in Journal of risk and 
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