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The macro background

Changing demography

In both the US and the EU population aging and declining 
fertility rates pose significant long-run solvency challenges 
to traditional public PAYGO systems

Growing concern for income security in old age

The higher risk aversion of the elderly is a reason to provide 
more income security to them than to the rest of society 
(Shiller 1998)

Although rather general, this seems a good principle for organizing the 
payout phase, calling for the capacity of both the government and 
the market to provide efficient risk management instruments
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Old-age dependency ratios
(% ratio of the population aged 65 years or over to the population aged 15 -64) 

Source: Visco (2006)
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The microeconomic perspective: financing an 

ever increasing retirement period?

The rise in longevity has not been accompanied by a 
corresponding increase in retirement age; on the contrary, 
in many European countries retirement ages have 
ÄÅÃÌÉÎÅÄ ÕÐ ÔÏ ÔÈÅ ÅÁÒÌÙ ȭωπ ɉ'ÒÕÂÅÒ ÁÎÄ 7ÉÓÅȟ ρωωωɊ 

From a micro perspective, organizing the pay out phase 
consists of helping people finance an increasingly 
important (both quantitatively and qualitatively) segment 
of their life cycle, by appropriately dealing with retirement 
risks

For example, in the age bracket 65-69, l.e. was between 13-14 
in France, Italy and Japan in 1960; between 16-17 in 1980 
and between 19-20 in 2000

And the trend is accelerating 
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Pension reforms

In Europechallenges have been serious enough to 
determine the downsizing of pension promises:
Ɇretirement ages have been raised

Ɇreplacement rates have been reduced

Ɇbenefits have been de-indexed from wages to prices

Ɇthe link between benefits and contributions has been 
strengthened

Over time, reforms will
reduce the relative importance of the first PAYGO pillar as 

a source of retirement income 

strengthen the role of supplementary (private) pillars, 
consisting of occupational and personal pension plans
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The process entails: 
(i) changes in pension design

A common factor in shaping the role of private pensions has 
been a clear shift from DB schemes, in which pension 
benefits are determined by formulae based on past and 
current earnings, to DC schemes, based on financial 
accumulation and (possibly, but not necessarily) on 
actuarial equivalence

In countries with established private pension funds, such as 
the US and the UK, the shift to DC plans has been prompted 
by a number of challenges associated with the financing of 
DB plans (often with the need of winding up the scheme on 
ÔÈÅ ÐÁÒÔ ÏÆ ÁÎ ÉÎÓÕÒÁÎÃÅ ÃÏÍÐÁÎÙ ÔÁËÉÎÇ ÏÎ ÔÈÅ ÓÃÈÅÍÅȭÓ 
pension liabilities)

In European countries, the DC model has been adopted as the 
basic framework for expanding the role of private 
pensions  
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ȣȢȢ ɉÉÉɊ Á ÔÒÁÎÓÆÅÒ ÏÆ ÒÉÓËÓ ɉÁÎÄ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙɊ ÆÒÏÍ 
organizations to individuals

The widespread acceptance of DC plans has raised issues concerning:
Ɇthe shift of pension risks from the state, or the sponsor company, to 
individuals
Ɇinadequate participation in DC plans
Ɇthe growing importance of plans that provide lump sums (401K) or phased 
withdrawals instead of annuities
Ɇdistributional implications of DC plans
Ɇintergenerational inequality due to the variability of financial returns 

This transfer of risks raises questions concerning: 
Åthe ability of households to understand and manage these risks 
ÅÔÈÅ ÓÃÏÐÅ ÆÏÒ ÎÅ× ÐÒÏÄÕÃÔÓ ÔÈÁÔ ÃÏÕÌÄ ÂÅÔÔÅÒ ÓÕÉÔ ÈÏÕÓÅÈÏÌÄÓȭ ÎÅÅÄÓ 
Åthe role of government regulation in promoting the development of plans 
and in designing rules or default options so as to meet the policy objectives 
of providing adequateand  secureretirement income
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ȣȢ ÒÉÓËÓ ÁÒÉÓÅ ×ÈÅÎ ÄÅÐÁÒÔÉÎÇ ÆÒÏÍ  ÔÈÅ ȰÃÅÒÔÁÉÎÔÙȱ ÓÔÙÌÉÚÅÄ ÖÅÒÓÉÏÎ ÏÆ ÔÈÅ ÌÉÆÅ 
cycle, not only in the accumulation but also in the decumulation phase 
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Risk analysis should thus be central to the organization of the payout 
phase of pension plans

When considering the retirement period: 

the earning risk is  already solved, so the main risks facing an 
individual (household) are:  

Ɇ how long ɀand how ɀis she likely to live (longevity and
health risks);

Ɇ will the public pension promises be maintained (political
risks on socialsecurity wealth);

Ɇ what will be the (net) rate of return on her retirement
wealth (financial risks).

Retirement risks are paramount
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(i) Longevity risk

Deviationsof the number of deathsfrom their expectedvaluesare both accidentaland systematic
and cause:

Ɇ differentiation of mortality amongindividuals (individual risk )

Ɇ uncertainty of the averagelength of life of a generationasa whole (collective risk )

Theindividual risk canbe pooled and insured by buying life insurance(against early death) or an
annuity (against a later death); it is thus diversifiable within the generation, provided the
insurer knows theÇÅÎÅÒÁÔÉÏÎȭÓaveragelife and not too severeadverseselectioneffects

The collectiverisk has to be shared acrosscohorts, typically through public insurance programs
and variations of national debt. Private markets can also provide risk sharing through
longevity bonds (Blake,1999)

A generaltrend in HICimplies:

Å an increasing concentration of death around the mode,at older ages,which reducesthe
varianceof the distribution, and the related risk;

Å an expansion of the curve to the right (a move of the mode towards very old ages),
which, together with an accelerationof mortality declineat old ages,increasesthe risk

Thesevariations highlight the importance of accurate longevity projections, as a prerequisite to
managingrisks.
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Figure 1 ïItaly - Death curve - various years   

Figure 2 ïItaly - Survival function - various years   
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(ii) Financial risks

Financial risks exhibit various degree of diversification. Valdes-Prieto
(1998) separates:

Ɇ capital, a risk which is substantial with respect to equities and
real estates; variations in bond yields however also contribute
to large variations in annuity payoutsover time

Ɇ reinvestment, arising from maturity mismatching,when some
portion of the assetshaveto be reinvested in the future

Ɇ inflation, whose effects depend very much on the nature of
inflation

Ɇ timing risks, when exposure to any of the previous risks
changeunfavourably at a fixed date

Guaranteescan be bought in the market and/or provided by the state,
but they are always imperfect, incomplete and costly
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(iii) Health and LTC risks

Health and long term care expenses also have insurable and 
uninsurable components 

The potential need to pay for nursing home expenses or unexpected 
medical care provides a rationale for preferring lump sums  to 
annuities (Kifmann, 2008)

There are important differences across countries in the public coverage 
of health and long term care needs in old age (OECD, 2006), and thus 
differences in the amount of precautionary savings accumulated to 
face unforeseen medical expenses, as well as in the importance of 
intra family informal insurance arrangements (with consequences 
ÏÎ ×ÏÍÅÎȭÓ ÐÁÒÔÉÃÉÐÁÔÉÏÎ ÉÎ ÔÈÅ ÌÁÂÏÒ ÍÁÒËÅÔ)

7ÉÔÈ ÒÅÇÁÒÄ ÔÏ %ÕÒÏÐÅȟ ÆÏÒ ÅØÁÍÐÌÅȟ ÉÔ ÉÓ ÕÓÕÁÌ ÔÏ ÃÏÎÔÒÁÓÔ ÔÈÅ Ȱ.ÏÒÄÉÃȱ 
ÁÎÄ ÔÈÅ Ȱ-ÅÄÉÔÅÒÒÁÎÅÁÎȱ ÍÏÄÅÌÓȟ ÔÈÅ ÌÁÔÔÅÒ ÂÅÉÎÇ ÃÈÁÒÁÃÔÅÒÉÓÅÄȟ 
among other things, by a higher reliance on interfamily exchanges  as 
a substitute for both public intervention and market solutions
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Charting the elderly consumption profiles

The empirical literature has highlighted a consumption fall at retirement, 
with estimates in the 5-20% range (partly due to heterogeneity of data 
and definitions); the drop is larger for households in the lowest part of 
the income and wealth distributions (Bernheim et al., 2003)

The drop is potentially inconsistent with the standard LC-PIH which implies 
that the marginal utility, and consumption itself, should be smoothed; as 
long as the timing of retirement and pension benefits are correctly 
foreseen, the marginal utility of consumption should not change 
discontinuously at retirement

Models have been extended to include uncertainty over earnings and 
mortality, leisure choice and bequest, but the key prediction of 
consumption smoothing remains

For most households, the drop does not seem to be a consequenceof
inadequatesavings(Scholzet al., 2006); savingsat retirement havebeen
reckonedasadequatefor the majority of the population, although not for
the leastwealthy/least educatedhouseholds.
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The importance of wealth composition at 
retirement

Individuals enter retirement not only with very different levels of
household financial positions but also with different
composition of wealth and degreesof pre-existing annuitization

Housing, in particular, is an attractive investment because:
Ɇ it combines a flow of services with an investment good 

Ɇ it allows a gradual accumulation over the household life cycle 

Ɇ it provides scope for portfolio diversification given the low 
correlation between housing value and financial investments  

It can be used as a source of liquidity and consumption through 
mortgage equity withdrawals.  In some countries (Anglo-Saxon) 
flexible refinancing practices and a wide range of reverse 
mortgageproducts, offering a variety of cash flow profiles, have 
ÅÎÈÁÎÃÅÄ ÈÏÕÓÅÈÏÌÄÓȭ ÁÂÉÌÉÔÙ ÔÏ ÍÁÎÁÇÅ ÔÈÅÉÒ ÆÉÎÁÎÃÉÁÌ ÐÏÓÉÔÉÏÎ 
and interest rate exposure, or to extract equity from their home 

These instruments, however, are still scarcely used and typically 
the housing wealth is not consumed in retirement   
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What the theory tells us
The basic result: whatever their amount of retirement savings, individuals should 
ÁÎÎÕÉÔÉÚÅ ɉ9ÁÁÒÙȟ ρωφυɊ ÁÓ ÁÎÎÕÉÔÉÅÓ ÒÅÍÏÖÅ ÔÈÅ ÒÉÓË ÏÆ ÏÕÔÌÉÖÉÎÇ ÏÎÅȭÓ ÒÅÓÏÕÒÃÅÓ ɉÁÓ 
well as the opposite risk of leaving unintended bequests); because of  the mortality 
premium - an arbitrage type of gain - they dominate the (risk free) financial asset

(t)

life uncertainty without 

insurance

deterministic and life 

uncertainty with 

actuarially fair insurance

r > ŭ+ q(t) r < ŭ+ q(t)

ct
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What the theory tell us: extensions

Different scenarios for partial/delayed annuitization have been
investigated:
Ɇ availability of already annuitized wealth and, in particular, of 

public pensions, which tend to crowd out the demand for 
annuities 

Ɇ the presence of a bequest motive (Bernheim 1991), which 
reduces the demand for annuities, but does not eliminate it 

Ɇ actuarially unfair prices due to mortality heterogeneity (Brown, 
2003)

Ɇ risk pooling within couple/family, which decreases the value of 
annuitization for married couples (Brown & Poterba 2000, 
Dushi & Webb 2004)

Ɇ uninsured medical expenses (Turra & Mitchell 2004; Sinclair & 
Smetters 2004)

Ɇ uncertainty about asset returns (Milevsky and Young 2002)
Ɇ a (sufficiently high) return of the risky asset, conducive to 

advantages in delaying the purchase of an annuity (Gerrard, 
Haberman and Vigna, 2006) 




