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EXECUTIVE SUMMARY

Life annuities — financial products that help individuals convert a lump-sum of wealth into a
guaranteed life-long income stream — have an important role to play in providing a secure source of
retirement income. Because annuities provide valuable insurance against longevity risk, much of the
theoretical work in economics suggests that life annuities ought to comprise a large share of the retirement
portfolios of most households. Yet around the world, voluntary annuity markets remain small.

A large number of studies have attempted to reconcile the theoretical value of annuities with the low
level of voluntary annuitization. While these studies have provided a number of important insights about
the functioning of annuity markets and the role of annuities in individual portfolios, the literature as a
whole has yet to produce a fully robust explanation of limited demand within the paradigm of a fully-
informed and fully-rational consumer.

In addition to the difficulty of fully rationalizing the limited demand for annuities, research has
documented low levels of financial literacy through the world. A growing body of work in “behavioral
economics” is providing substantial evidence that many individuals exhibit various behavioral biases when
making financial decisions. The convergence of these findings raises the natural hypothesis that financial
illiteracy may have a role to play in explaining the limited demand for voluntary annuitization.

This report provides a review of the literature on the welfare-enhancing role of annuities, the limited
size of annuity markets throughout the world, and evidence on the “rational” supply-side and demand-side
explanations of the limited size of annuity markets. It then describes the nascent literature that explores the
role of education, financial literacy, and various behavioral factors on the demand for annuities.

This report makes several sets of policy recommendations. The first set of recommendations is
focused on the need for governments and private plan sponsors to encourage, rather than discourage,
retirement income security. This includes emphasizing that providing secure retirement income is of equal
importance to wealth accumulation and avoiding the inadvertent discouragement of annuitization through
public policy.

A second set of recommendations focuses on general tools for promoting retirement income security.
This set includes the need to focus on retirement income during individuals’ working lives, a recognition of
framing and other behavioral biases when developing programs, and the consideration of designing default
payout options that provide for guaranteed income.

A third set of recommendations focuses specifically on evaluating the role of financial education.
This includes the need for resources to enhance our knowledge of what types of financial education are
beneficial in promoting a focus on lifelong income security, and a call to focus on how these programs
influence behavior rather than knowledge. It also recommends that the OECD take a leading role in
serving as a clearinghouse of information on “best practices” in this area.



1. Introduction

A growing body of studies from academic, private sector and government sources documents a low
level of basic financial literacy across OECD member countries as well as other countries around the
world. A surprisingly large fraction of consumers lack the ability to compute compound interest, are
unable to explain the difference between a stock and a bond, and are unable to correctly identify whether
they participate in a defined benefit (DB) or a defined contribution (DC) retirement plan. The lack of
financial literacy encompasses both skill-based deficiencies (e.g., the inability to do simple calculations)
and knowledge-based deficiencies (e.g., lack of knowledge about various financial products). While
financial illiteracy is particularly problematic among individuals with lower levels of education, studies
suggest a surprising degree of financial illiteracy even among more highly educated populations.

Nearly all of the research that has been undertaken on financial literacy has focused on issues that are
most directly related to savings behavior and wealth accumulation. Precious little work has focused on
measuring the extent of consumer understanding of issues pertinent to wealth decumulation, or the
conversion of wealth into retirement income. In particular, we have very little direct information about the
extent to which the population understands the important role of longevity risk in retirement planning or
the role of annuities and other products in addressing these risks. The indirect evidence, however, suggests
that consumer understanding of these issues is no better — and quite possibly worse — than general studies
of financial literacy would suggest.

This omission is important because wealth accumulation alone is not sufficient to ensure financial
security in retirement. Consumers must also be prepared to make important decisions about how to convert
assets into a stream of consumption during retirement. In short, a comprehensive retirement planning
strategy requires that an individual understand how to spend, not just how to save.

The issues involved with converting wealth into consumption are quite complex. Most individuals
have limited knowledge about precisely how long they will live, and this uncertainty complicates the
financial planning process. If a consumer under-estimates her life expectancy, and consumes “too much,
too fast,” she runs the risk of a significant drop in her standard-of-living at advanced ages. Conversely, if
she over-estimates her life expectancy, she foregoes the opportunity to have greater consumption
throughout her retirement. In short, “longevity risk” significantly complicates an individual’s financial
planning problem.

In every OECD country, both public and private solutions to the longevity risk problem exist in the
form of annuitized pension benefits as well as private life annuity contracts. Life annuities are financial
products that insurance against the financial risk arising from uncertainty about length-of-life by
exchanging a lump-sum of wealth for an income stream that is guaranteed to last for life. Within the
academic literature in economics, life annuities play a central role in improving individual welfare for risk
averse agents.

In sharp contrast to economic theory, however, consumers around the world do not act as if they place
a high value on annuities. Voluntary annuity markets are quite small in most countries — even in those
where the fraction of overall wealth annuitized by 1% and or 2™ pillar pensions is relatively small. Survey
evidence and empirical studies in several countries confirms that most individuals appear to place little
value on annuities.

This paper summarizes what we know about annuity markets, with an emphasis on how consumers
behave with respect to insuring longevity risk and the implications of this behavior for financial education
focused on retirement security. The paper begins, in section 2, by examining the benefits that annuities
provide to consumers and the central role that annuities play in the economic theory of the life-cycle



consumer. Section 3 documents the limited demand for annuities in OECD countries. In section 4, the
paper discusses the large academic literature discussing both supply-side and “rational” demand-side
limitations to the annuity market. A key theme of this section is that while there are numerous limitations
to the market, there appears to be a residual consumer aversion to annuities that is not captured by standard
models. In section 5, the paper turns to a discussion of financial literacy — both generally, and in the
specific context of annuity demand. This section also explores numerous behavioral biases that have been
hypothesized to influence consumer behavior in this context, and discusses the emerging evidence in these
areas. The analysis is brought together in section 6 in the form of a number of policy recommendations
specifically focused on the role of financial education in informing annuity choices. Section 7 concludes
the paper.

This report is part of the OECD Financial Education Project' that was initiated in 2003 in response to
OECD government concerns over the possible adverse effects of low levels of financial literacy and
financial education. In recent years, the OECD has become an international leader in the area of financial
education, promoting the need for financial education and helping to set standards for it. The first major
study of financial education at the international level was published in 2005. That report, “Improving
Financial Literacy: Analysis of Issues and Policies,” identified and analyzed financial literacy surveys in
OECD member countries, highlighting the economic, demographic and policy changes that make financial
education increasingly important. The report also described the various financial education programs
being offered in OECD countries, provided an assessment of their effectiveness, and suggested actions for
policymakers to improve financial education. In 2005, OECD governments endorsed a set of Principles
and Good Practices for Financial Education and Awareness. The OECD is currently finalizing work and
developing a set of good practices for financial education in the context of pensions and insurance, which
should be released in the first half of 2008, and conducting work on financial education and credit issues.

2. What is the Appropriate Role for Annuities in Retirement Portfolios?

Over the past several decades, all OECD countries have experienced significant reductions in average
mortality rates at older ages, leading to significant increases in remaining life expectancy. For example,
according to the OECD (2007a, p.22), “in 2005, life expectancy at age 65 in OECD countries stood, on
average, at close to 20 years for women and over 16 years for men. This represents a gain of four years for
women and 3.5 years for men on average across OECD countries since 1970.” Consistent with this
finding, Antolin (2007) provides evidence that remaining life expectancy at age 65 has improved at a rate
of approximately 1.1 years per decade.

The length of the average work-life, however, has not kept up with overall increases in life
expectancy. Indeed, as noted in Table 2, for much of the period from the early 1970’s to the early 1990’s,
most countries experienced a decline in labor force attachment at older ages. Over the past decade or so,
many countries have seen average retirement ages rise, although they still remain well below the level of
three decades ago. As a result, the combination of people longer lives and earlier retirements have led to
individuals across the OECD spending substantially more years in retirement than ever before. This
increases the importance of proper planning to ensure adequate retirement income.

! The author would like to thank Pablo Antolin and Flore-Anne Messy for very helpful comments on an earlier draft.



Table 1
Estimates of the Average Effective Age of Retirement for Men

Difference
1970-75 1980-85 1990-95 2000-05 (2000-05 minus
1970-75)
Australia 65.8 62.6 62.3 63.7 -2.0
Austria . . 0.0 59.1 n/a
Belgium 63.5 60.6 58.3 59.3 -4.2
Canada 65.4 63.6 62.5 63.3 -2.1
Czech Republic .. .. . 61.5 n/a
Denmark 65.9 65.9 62.9 64.1 -1.9
Finland 66.5 63.0 60.1 60.5 -5.9
France . . 59.3 58.5 n/a
Germany .. .. . 61.7 n/a
Greece 66.5 65.2 63.2 62.4 -4.1
Hungary 66.3 64.0 62.1 58.9 -7.4
Iceland . 71.0 70.2 68.5 n/a
Ireland 70.3 66.1 63.2 65.2 -5.1
Italy 63.9 63.3 60.5 60.4 -3.5
Japan 71.2 69.7 70.7 69.0 2.1
Korea 66.4 66.8 70.5 70.4 4.0
Luxembourg 61.8 59.8 59.3 59.2 -2.7
Mexico 80.5 78.2 72.8 73.3 -7.2
Netherlands 64.1 60.9 61.1 60.2 -3.8
New Zealand 66.7 63.6 63.2 65.8 -0.9
Norway 67.4 67.7 65.3 63.9 -3.5
Poland 70.3 66.5 63.8 61.3 -9.0
Portugal 71.2 66.5 63.3 66.2 -5.0
Slovak Republic .. .. .. 59.2 n/a
Spain 66.8 63.5 60.8 61.1 -5.7
Sweden 66.2 64.3 62.7 65.5 -0.7
Switzerland 70.7 68.3 67.1 65.2 -5.5
Turkey 78.8 67.4 65.4 64.1 -14.7
United Kingdom 67.4 62.8 62.0 63.2 -4.1
United States 66.9 65.8 64.2 64.5 -2.3

Source: OECD Calculations based on the results of national labor force surveys, the European Union Labor Force Survey, and for
earlier years in some countries, national censuses. Numbers in italics are considered by the OECD to be less reliable because they
are derived from interpolations of census data rather than from actual labor force surveys.

Longer average life expectancies have not eliminated the uncertainty about how long one will live.
For example, while an average 65 year old woman in the United States has a remaining life expectancy of
approximately 20 years, there is a 7 percent chance of dying by age 70, and a 32 percent chance of
surviving to age 90 or beyond, according to Social Security Administration life tables.” Such uncertainty
significantly complicates the financial planning for individuals. If an individual new exactly how long he
would live, he could simply spread out his wealth over the fixed number of years remaining. For example,

2 As noted by Antolin (2007), the uncertainty may be even greater than this due to the fact that the parameters
underlying the life table are themselves subject to uncertainty. The extent to which this aggregate
uncertainty influences annuity prices is discussed in section 4 below.



if he wished to have equal consumption in every period, he could simply amortize his wealth over the
remaining life expectancy in order to provide a constant real stream of income until precisely running out
of money (or leaving a planned bequest) on the day he died. In the absence of such knowledge, however,
an individual must balance the risk of consuming too aggressively, potentially resulting in a large
consumption drop at advanced ages, against the risk of consuming too conservatively, subjecting him to a
lower level of consumption than he could otherwise afford.

Life annuities are products that insure against the financial risk associated with uncertain longevity.
They do so by allowing an individual to use her accumulated wealth to purchase a stream of monthly
payments that will continue for as long as the individual (and possibly her spouse) is alive. Essentially, an
annuity contract allows an individual to obtain more resources in states of the world in which the marginal
value of additional resources is high (namely, being alive at older ages) in exchange for giving up
resources in states of the world in which resources have less value to the consumer (namely, when the
individual is dead). Because a large part of mortality risk is idiosyncratic, i.e. uncorrelated across
individuals, annuity providers can pool the mortality risk of many individuals and use the resources of
early decedents to continue making payments to those who live a long time. As will be noted in section 4
below, there is some aggregate mortality risk that cannot be diversified away by risk pooling, a fact that
may partly help to explain higher than actuarially fair prices of annuities. Nonetheless, the pooling of the
idiosyncratic component of mortality risk provides an opportunity for insurers to pay a mortality premium
to individual annuitants conditional on survival.

Another way to view the attraction of annuities is that an annuity is able to provide a higher level of
sustainable lifetime consumption than is available from otherwise similar, but unannuitized, assets. To see
why this is possible, consider a simple example from Brown (2007) in which an individual without a
bequest motive cares only about his consumption in the current period and one period in the future. If this
individual invests $1,000 in a non-annuitized asset with an 8 percent rate of return, in the next period he
will be able to consume $1,080. On the other hand, if he invests $1 in an annuity, and if with probability
0.03 the individual will not survive to receive the payment next period, then the insurer is able to pay
$1,080/(1-0.03) = $1,102 to the annuitant, conditional on survival. The extra return provided to surviving
annuitants is sometimes called the “mortality premium” or “mortality credit,” because it is provided in
return for giving up one’s right to the wealth upon death. For an individual who does not value bequests,
the fact that the rate of return on the annuity is greater than the rate of return on the non-annuitized asset
for individuals who survive should lead to annuitization.

This potential for higher returns can be seen in figure 1, which shows the amount of income that
would be available to an individual under several alternative strategies for converting one’s nest egg into
retirement income.? The “annuity” line shows the $7,704 of annual income that would be available for life
to a 65-year-old man who purchased a standard life annuity contract with an initial premium of $100,000.
This strategy is then compared to three alternatives. The “self-annuitization” alternative shows an
individual who invests his $100,000 in a non-annuitized account earning the market rate of interest but
who consumes the same $7,704 per year in income that the life annuity would have provided. Because this
individual is not benefiting from the mortality premium, this strategy is unsustainable: he would run out of
money at age 85.

The “amortization” line shows another case in which the individual invests his wealth at the going
market interest rate and “amortizes” it (i.e., spreads it evenly) over 35 years, from age 65 to 100." This
strategy provides income that is nearly 25 percent lower than that provided by the annuity. Furthermore,

® Figure 1 and the accompanying text are excerpted from Brown (2004) and Brown (2007).

* This calculation uses a 35-year nominal amortization at an interest rate of 4.58 percent.



the amortization strategy still imposes some risk; in the event that the individual lives beyond age 100, he
would have no money left to consume under this approach, whereas he would still have income if he had
purchased a life annuity. The “1 / LE,” or “one divided by life expectancy,” line shows what happens if an
individual follows a more “sophisticated” draw-down strategy that is similar to one of the methods
permitted by the IRS for meeting minimum distribution requirements from qualified pension plans. In
particular, the strategy is based on consuming a fraction of remaining wealth that is proportional to the
individual’s remaining life expectancy.” The important feature of this approach is that, once again, the
income stream is always lower than that provided by a life annuity. Indeed, the income from this approach
never exceeds 94 percent of the annuity income level, and falls to less than 40 percent by the time a person
is in his or her early 90s.

Figure 1
Income from Alternative Payout Strategies

9000

8000

7000

6000

5000

4000

Annual Income

3000

2000

1000

0 — T
L R S T (O T R O A ]

Age

‘+Annuity —&— 1/LE —©— Self-ann. -- e -- Amortize to 100‘

This insight has been formalized in a number of economic studies, starting with the seminar work of
Yaari (1965). By modeling a stylized life-cycle consumer with no bequest motives and an uncertain date
of death, he showed under fairly restrictive conditions that a risk-averse consumer would rationally
annuitize 100 percent of her wealth. Subsequent research quantified the welfare gains, and found them to
be substantial. For example, Mitchell et al (1999) found that a 65 year old male facing average U.S.
population mortality risk would be willing to give up approximately one-third of his wealth in order to gain
access to an actuarially fair annuity market. A recent theoretical contribution by Davidoff, Brown and
Diamond (2005) refined and extended Yaari’s result by presenting sufficient conditions under which full
annuitization remains optimal, conditions which are substantially less restrictive than what had been
previously shown. In addition, they illustrate the central importance of “market completeness,” and how
the full annuitization result may break down if some desired consumption paths are not available when all
wealth is annuitized. As will be discussed in the next section, we know that annuity markets around the
world are far from “complete”: many private sector annuity products lack key features that would allow
consumers to better match the annuity income with their desired consumption path. Even so, some
economic simulations suggest that, even when the mismatch is severe, many consumers would still find it
welfare-enhancing to hold the majority of their wealth in an annuitized form. Other papers find that the
degree of market incompleteness may be sufficiently severe, at least in some countries, to drive the

® Life expectancy figures are drawn from the 2004 Social Security Trustee’s Report for the 1939 birth cohort—those
turning 65 in the year 2004.



demand for annuities in the private sector to very low levels. These studies will be discussed in more
detail below.

3. Annuity Markets in the OECD

In every OECD country, public sector pension / Social Security systems provide significant
annuitized income to most retirees. For example, the OECD (2007b, p.32) reports that “for workers at
average earnings, the average for the OECD countries of the gross replacement rate from mandatory
pensions is 58.7%,” although there is wide variation across countries. While not all mandatory pension
programs are fully annuitized, the degree of annuitization arising from the public sector is substantial in
many countries.

In contrast, voluntary annuitization is quite low in across OECD countries. Indeed, as noted by
Lindeman and Yermo (2002), “except in a few OECD countries, annuities markets either do not yet exist
or are still in an incipient stage of development.” The United Kingdom is often singled out as an exception
to this rule, owing to the fact that the UK has a well-developed annuity market. However, there are really
two distinct private annuity markets in the United Kingdom. The compulsory market arises from the fact
that participants in private defined contribution plans are required to annuitize at least part of their lump-
sum by age 75. The voluntary annuity market is comprised of individuals using non-pension wealth to
purchase annuities from insurers. As noted by Finkelstein and Poterba (p. 32), “the compulsory market is
much larger than the voluntary market ... annual payments to voluntary annuitants in 1998 were only £0.8
billion.”

While the institutional structures in the United States are quite different from the U.K., the substantial
difference in the degree of annuitization across the pension and voluntary market exists in the U.S. as well.
In the employer provided pension market, it used to be commonplace for pensioners in the United States to
receive their defined benefit benefits in the form of an annuity. As the pension landscape in the U.S. has
shifted away from DB plans and toward hybrid plans and DC plans, however, the extent of annuitization
had dropped markedly even within the pension world. Among those DB plans that still exist, Salisbury
(2002) points out that over half of them now offer a lump-sum benefit at retirement. In addition, he reports
that “nearly all of the over 500” cash balance, or hybrid, plans offer lump-sum distributions as a payout
option. According to Hewitt Associates, the fraction of 401(k) plans (currently the most common
employer-provided plan in the U.S.) offering annuities as a payout option fell from 31 percent in 1999 to
only 17 percent in 2003. As a result of these three factors, the Congressional Research Service (2005)
reports that 85% of the 61.1 million workers age 21 or older who were included in a retirement plan at
work participated in a plan that offered a lump-sum distribution as a payment option.

The non-group, voluntary market for individual immediate annuities in the U.S. is quite small. In
2005, only $11.8 billion flowed into individual immediate annuity contracts of all kinds (NAVA, 2006).
Because this number includes products which are not life-contingent annuities (e.g., products that pay out
for a specified number of periods), the size of the voluntary life annuity market is even smaller. As
discussed by Brown (2007), “the conclusion that the market is small is supported by standard household
data sets that are used to track asset ownership, such as the Survey of Consumer Finances or the Health and
Retirement Study. The frequency with which annuity owners appear in these data sets is so low that
empirical work on private market annuity purchases in the United States has been severely limited.”

Small private annuity markets are the norm in most OECD countries. MacKenzie (2006, p.27) reports
that “annuities markets in France, Germany, Italy and Japan are small.” In a study examining the
Australian annuity market, Knox (2000) reported that “the market for private life annuities with longevity
insurance is very small.” A recent IMF (2007) study of the pension annuity market in Mexico in the decade
following the 1997 pension reform reports that “the pension annuity market in Mexico is very small. This
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is due to the fact that the pension reform that created it was conducted only in 1997 and because the
Mexican insurance market in general has low penetration and density.” A study of annuity markets across
the OECD comes to the general conclusion that there is an “apparent paradox in the findings: despite good
value for consumers, demand for annuities remains weak” (Lindeman and Yermo, 2002). A discussion of
the possible reasons for the limited market size is provided in sections 4 and 5.

4. Why are Annuity Markets Small? A Review of the “Rational” Economics Literature

The international evidence on the small size of markets for voluntary annuitization is extremely
robust. What the evidence on market size does not indicate, however, is why so few annuity market
transactions take place. In the broadest possible terms, there are two potential explanations for the small
size of the market: either supply is limited or demand is weak (or both). On the supply side, markets may
be limited due to high prices, arising from loads, adverse selection or aggregate mortality risk. Markets
may also be incomplete, failing to provide products with inflation protection, equity market exposure, or
the ability to access equity market returns. Markets may also be incomplete in the sense of providing too
little liquidity.

On the demand side, there are several “rational” reasons that demand may be limited, over and above
the effect of supply side limitations. For example, individuals may already be sufficiently, or even
excessively, annuitized by compulsory annuitization of first or second pillar pensions. Alternatively,
individuals may simply not value formal annuity markets due to having strong bequest motives or because
informal, family substitutes for formal annuity markets exist. In addition, there is a large number of
“behavioral” factors that may limit demand, a subject that will be explored in more detail in section 5
below.

Understanding what drives the limited annuity market size is critical for evaluating whether policies
to promote annuitization are desirable and, if so, which types of policies are likely to be most effective.
For example, if research were to indicate that individuals have a strong latent demand for appropriately
designed and priced annuity products, and that the small size of the market was due to supply constraints,
then the appropriate focus of policy discussions might be to remove regulatory or other barriers to product
innovation. Alternatively, if research suggests that the lack of demand for annuity products is perfectly
rational because individuals are adequately protected from longevity risk due to formal and informal risk
sharing mechanisms, then the appropriate policy response might be to do nothing. If, however, research
suggests that the small market is driven by limited consumer demand, and that this limited demand is based
on behavioral biases rather than fully rational reasons, the public policy may be most usefully focused on
policies that educate consumers to overcome these biases (e.g., financial education programs), utilize
behavioral biases to “guide” consumers into annuity products (e.g., the use of default options), or even
force individuals to annuitize through compulsory programs. It is quite possible, of course, that annuity
markets around the world suffer from limitations from multiple sources, thus requiring a multi-faceted
policy response if annuity markets are to grow in the future.

Section 4.1 explores potential supply side limitations to annuity markets, while section 4.2 explores
potential demand side explanations that fit within a strictly rational framework. Demand side limitations
stemming from behavioral biases will be discussed in section 5.°

® It is worth noting that several other summaries of potential annuity market limitations exist, although these tend to
focus primarily (although not exclusively) on rational market explanations. A good recent example from
the OECD Working Papers on Insurance and Private Pensions is Stewart (2007).
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4.1 Supply Side Limitations to Annuity Markets
4.1.1 High Prices: Administrative Costs, Adverse Selection and Aggregate Risk

Yaari’s (1965) seminal contribution on the theory of the life-cycle consumer with an uncertain date of
death showed that under fairly restrictive assumptions, consumers should rationally annuitize all of their
wealth. Among the many assumptions leading to this result was that annuities are actuarially fair, meaning
that the expected present discounted value of the payments from the annuity was equal to the amount of
wealth used to purchase the annuity.

In practice, it is well-known that prices in voluntary annuity markets deviate significantly from
actuarially fair levels, especially when the expected values are calculated using life tables representative of
the mortality experience of the general population. One commonly used measure for analyzing the extent
of the divergence of actual prices from actuarially fair levels is the “money’s worth” (MW) measure, which
is defined as:

Expected Net Present Value of Payouts
Premium

Money's Worth =

The numerator is the sum of all future annuity payments, weighted by the probability that an
individual will be alive to receive the payment, and discounted back to present at a suitably chosen interest
rate. The denominator is the cost of the annuity (i.e., the “premium” paid for it). When the MW ratio is
equal to 1.0, the annuity price is “actuarially fair.” When the MW ratio is less than 1.0, it indicates that
annuitants will, on average, pay more for the annuity than they will receive back in (the present value of)
future payments.

Over the past decade, a large number of studies have computed Money’s Worth ratios for private
annuity markets in a long list of countries, including Australia, Canada, Chile, India, Israel, Singapore,
Switzerland, U.K., U.S., and numerous others. While there is a fair amount of variation in Money’s Worth
ratios around the world (owing to differences in pricing, mortality tables used and discount rate
assumptions), the most general finding is that MW ratios tend to be significantly less than 1.0 in most
countries most of the time. For example, studies in the U.S. have shown that MW ratios tend to be in the
0.85 — 0.90 range for 65-year olds when evaluated using mortality rates for the general population and
discounted using a yield curve on U.S. Treasuries (Brown, Mitchell and Poterba, 2002).

There are three primary reasons that prices may be higher than actuarially fair levels. First, private
annuity providers are not providing these products as a public service. Like any for-profit organization,
insurance companies must cover their expenses (including selling expenses, underwriting expenses, etc)
and earn a reasonable market return on their capital.

Second, there is considerable evidence that annuity markets are subject to the forces of adverse
selection. By computing the MW separately using general population and annuitant mortality tables,
studies show that much of the deviation from actuarially fair price levels arises from the fact that the
mortality rates of annuitants are substantially below those of the general population. These mortality
differences reflect both asymmetric information about private health information and expected longevity
(i.e., “active” selection) and differences in other characteristics, such as wealth and income, that are also
correlated with mortality (i.e., “passive” selection”) (Finkelstein and Poterba, 2002). Additional evidence
that active selection is likely to occur in annuity markets is that individuals with poor self-reported health
are less likely to express an interest in annuitizing (e.g., Brown 2001). Selection by mortality differences is
also known to occur across annuity products, with longer-lived individuals being more likely to choose
annuity products that “back-load” annuity payments (Finkelstein and Poterba, 2004).
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A third potential reason that annuity prices may exceed actuarially fair levels is that insurance
companies who provide the annuities may demand a risk premium due to exposure to aggregate, non-
diversifiable mortality risk. Unlike idiosyncratic individual mortality risk that an insurance company can
diversify by insuring multiple lives, some mortality changes are correlated across the population. For
example, the “risk” of an unexpected drop in mortality rates at older ages due to a medical break-through is
not a risk that an insurance company can diversify away simply by selling more annuities. Antolin (2007)
shows how historical life expectancy projections in several countries, when compared to realized
improvements in life expectancies, understated the degree of mortality reduction.

While there are other ways that an insurance company can partially hedge this risk (e.g., by selling
life insurance, for which the financial impact of an unexpected decline in mortality is opposite that of the
impact on annuities), it is generally well-accepted that there are limits on a company’s ability to perfectly
hedge this risk. There is less consensus on the potential magnitude of the price effect imposed by the
inability to perfectly hedge aggregate risk. For example, Antolin (2007) estimate that difficulties hedging
this risk could increase the cost of pension and life-time deferred annuities by as much as 9 percent, while
Brown and Orszag (2006) argue that, given observed money’s worth ratios, the upper bound on the cost of
aggregate risk is lower than this, at least assuming that annuity providers are fully pricing this risk.
Differing views about the relative importance of aggregate risk have led to a debate in the academic and
policy literature about the relative merits of government intervention, whether through the direct issuance
of mortality-linked securities or through the promotion of private capital market solutions. Readers
interested in this issue can find excellent discussions in Antolin and Blommestein (2007), Blake and
Burrows (2001), Blake, Cairns, and Dowd (2006), Blake, Burrows, and Orszag (2002), Brown and Orszag
(2006), and Friedberg and Webb (2006), among others.

Of course, while Yaari (1965) assumed actuarially fair prices, this condition is not necessary for the
result that certain consumers may wish to fully annuitize. Davidoff, Brown and Diamond (2005) show that
annuities remain valuable under a much weaker condition: namely that net rate of return provided by the
annuity — inclusive of the mortality premium and net of any price mark-ups from administrative or
selection costs — needs to be greater than the return on the non-annuitized version of the same asset. Thus,
it is not enough to know that prices deviate from actuarially fair levels. If pricing were the only limitation
in annuity markets, the prices would need to deviate by such a large degree that bonds would strictly
dominate annuities.

From the perspective of the market as a whole, the limited demand for annuities can only be explained
by prices if the market demand for annuities is very price sensitive. Several studies suggest that aggregate
demand for annuities is sensitive to prices. For example, Butler and Teppa (2007) show that in
Switzerland, “a majority of the retired individuals in Swiss occupational plans choose the annuity, despite
the fact that the first pillar already provides a basis annuity stream in old age.” Further, they show that “the
annuity price is the most important determinant of the cash-out decision.” Gentry and Rothschild (2007)
compare total predicted annuity demand for a “hypothetical distribution of households at market annuity
prices with total predicted demand if insurance loads on annuities were one percent lower. This yielded a
“load” elasticity of demand of approximately 1.25 for nominal annuities and 3 for inflation-protected
annuities.” These estimates are subject to a number of caveats, not the least of which is that they are based
on simulated demand functions rather than empirical ones.

On the other hand, the observed levels of responsiveness to annuity prices do not seem capable of
explaining the very low levels of demand that we observe in most countries. Simulation work suggests
that the observed loads are not sufficient to offset the utility gains from annuitization (e.g., Mitchell et al
1999). Empirically, within-country studies of the money’s worth ratio show some exceptions to the general
finding that Money’s Worth ratios are less than 1.0, and yet we do not observe substantial annuitization
rates in the sub-groups. For example, the Butler and Teppa (2007) study of Switzerland finds that money’s
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worth ratios are higher for women than men (and, indeed, exceed 1.0 in many cases), and yet women
choose the full lump-sum payment at more than double the rate of men. In the United States, individuals
are able to “purchase” additional inflation-indexed annuities at prices that are actuarially fair using
population mortality rates simply by postponing the date that they claim Social Security benefits. This is
because the U.S. Social Security system actuarially adjusts benefits so that delaying claiming does not
result in a loss of benefits in present value. Coile et al (2002), however, find that very few individuals
postpone claiming.

A recent study by Brown, Casey and Mitchell (2008) finds that many near-retirement age respondents
stated a preference for receiving a lump-sum in place of the annuity from Social Security, even when the
lump-sum is favorably priced. This study did find some evidence of price sensitivity: a 33 percent increase
in the monthly annuity payout per dollar spent on the annuity is sufficient to induce only one out of five
individuals to switch their stated preference from the lump-sum to the annuity. Given that most estimates
of the money’s worth of annuities in the private U.S. market suggest loads in the neighborhood of 10 to 15
percent, a simplistic linear extrapolation suggests that less than 10 percent of the population would switch
to an annuity if they suddenly became offered at actuarially fair prices.

Of course, actuarially unfair pricing may not simply result in consumers deciding not to purchase an
annuity at all: it may also lead consumers to delay annuitization. If prices are higher than actuarially fair
levels, the Milevsky and Young (2007) show that there may be advantages to delay. For example, it may
be optimal to delay annuitization if returns on investment in the future might exceed current returns or if
annuities purchased later in life are priced more favorably than those purchased earlier. Relatedly, they
show that an “all-or-nothing” annuitization decision at a single point in time is sub-optimal, and that most
consumers would be better off initially annuitizing a lump sum (if they do not already have this minimum
level from pre-existing defined benefit pensions like Social Security) and then gradually purchasing
additional life annuities over time. While this line of research is quite useful in providing guidance to
financial planners about how consumers can optimize their annuitization behavior, it does not provide a
convincing empirical explanation of why annuity markets are so small even at much older ages, when the
benefits from annuitization are more apparent.

4.1.2 Incomplete Markets: Lack of Inflation Protection

The recent theoretical contribution by Davidoff, Brown and Diamond (2005) underscores the
important role played by complete markets. In particular, if markets are complete — essentially meaning
that consumers have available to them a rich enough selection of annuity products to allow them to
perfectly match their desired consumption plan — then Yaari’s full annuitization survives the relaxation of a
large number of restrictions on preferences, sources of uncertainty, and pricing.

In reality, of course, annuity markets are far from complete in any country. One dimension upon
which private annuity markets have often been criticized by economists is that the most commonly
available annuity products do not index benefits for inflation. In the U.S., for example, inflation-indexed
annuities essentially did not exist in the private market prior to the introduction of inflation-indexed
Treasury bonds in the late 1990s.

It does not appear to be the case, however, that the lack of inflation indexation is the primary culprit
of the small market size. Over the past decade in the U.S., several companies have introduced products
that are fully or partially indexed to inflation, and yet the market for these products has remained very
small. Evidence from the U.K. is consistent with this. Specifically, inflation-indexed products have been
available in the U.K. for many years, and yet they represent a very small share of the overall annuity
market (Finkelstein and Poterba, 2002). This is not altogether surprising from the perspective of the fully
rational consumer model, however. Simulation work shows that while fully rational, risk-averse consumers

14



should value inflation-indexed annuities more highly than nominal annuities, the value of nominal
annuities remains high even in the presence of inflation risk (Brown, Mitchell and Poterba 2002).

The recent study by Brown, Casey and Mitchell (2008) also casts doubt on the centrality of inflation
concerns as an explanation for limited annuitization. When consumers were given a choice between an
inflation-indexed annuity from the U.S. Social Security system and a lump-sum, the majority of
respondents preferred the lump-sum payment.

4.1.3 Incomplete Markets: Lack of Equity Market Exposure

Another potentially important form of incomplete markets is the inability in some markets to access
equity returns in an annuitized form. Horneff, Maurer and Stamos (2006) derive the optimal portfolio
choice in a life cycle model when households face mortality risk and capital market risk, as well as labor
market risk. They allow for fixed life annuities in a realistically calibrated life-cycle allocation problem.
This approach highlights the trade-off between the loss of flexibility imposed by the fixed annuity and the
positive mortality premium that the annuity provides. In a stylized model that ignores pricing loads, they
find that individuals will begin investing in annuities at very early ages (20) as long as they have sufficient
financial wealth, and that by age 50, annuities crowd out bond investments. By age 78, they find that
annuities crowd out stocks as well. Once pricing loads are introduced, annuity purchases are postponed
until closer to retirement age (or beyond if the person has limited financial wealth). The key difference
from prior studies on life-cycle asset allocation is that the consideration of mortality risk results in
individuals gradually shifting out of stocks and into annuities rather than into bonds at older ages.

Inkmann, Lopes and Michaelides (2007) study the demand for annuities in a life cycle model in which
consumers can access equity market returns only by investing in stocks because only fixed life annuities
are available. They report that “households optimally choose not to buy an annuity if they realize they can
have access to the stock market. The flexibility associated with investment in the stock market rather than
locking into the fixed annuity payout seems to be an intuitive explanation for a number of households
choosing not to buy an annuity.”

As noted by Davidoff, Brown and Diamond (2005), there is no theoretical reason that equity exposure
cannot be provided in an annuitized form. However, this form of market incompleteness appears to be
empirically relevant in the U.K., where few annuities appear to be available that allow investors to access
equity market returns in an annuity product. Using U.K. micro data, Inkmann, Lopes and Michaelides
show that under reasonable (estimated) parameters about preferences, it is possible to simulate extremely
low levels of demand for fixed annuities when markets are incomplete in this manner.

It is unclear whether this form of market incompleteness is a plausible explanation of limited annuity
demand in the U.S. One of the leading annuity providers in the United States — TIAA-CREF — has long
provided annuity products with payments that are linked to an underlying diversified portfolio. While
TIAA-CREF participants, who are overwhelmingly from the education sector, have historically high rates
of annuitization, much of this was driven by employer rules that mandated or encouraged annuitization. As
these rules have loosened over the years, TIAA-CREF has seen a significant decline in annuitization rates
(although the rate remains high by most standards). Whether or not TIAA-CREF’s above average rate of
annuitization today is attributable to the availability of variable payouts or due to any number of other
differences between the TIAA-CREF participant population and the general population has not been firmly
established.

The U.S. is also notable for having a very large market for “variable annuities.” However, as noted

by Brown and Poterba (2006), variable annuity products have been sold historically on the basis of
providing tax advantages during the asset accumulation phase. Because very few consumers converted the
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balance of these plans to a life annuity at retirement, the growth in the variable annuity market in the U.S.
has not traditionally been considered a useful measure of the demand for payouts that insure against
longevity risk.

In the last few years, however, there has been a strong and growing demand for variable annuities that
offer minimum retirement income guarantees, such as a “guaranteed minimum withdrawal benefit,” or
GMWAB. Numerous industry sources indicate that a large and increasing fraction of contracts include such
income options. For example, Prudential Financial (2006) reports that the GMWB option was available on
nearly 80 percent of the variable annuities sold in the first quarter of 2006, up from 44 percent in 2003. A
GMWAB guarantees that the individual buying the variable annuity will be credited with at least a minimum
rate of return even if equity markets decline. If the annuitant chooses a lifetime withdrawal plan, the
monthly income is based on either the higher of the actual account value or the guaranteed value. Many
companies provide options for the account value upon which the income withdrawal is based to “reset” at a
higher level at specified intervals or at specific points in time.

Unlike a true life annuity, these products allow account balances (if any) to be left to one’s heirs after
death, and therefore do not pay a “mortality premium.” As a result, the amount of income that is
guaranteed by variable annuities with a GMWB is lower than what a fixed life annuity would provide.
Nonetheless, there is a “life-annuity” aspect to these products: the products guarantee that the individual
will receive the withdrawal income for life, “even if the combination of annual withdrawals ... and adverse
market performance deplete the account” (Herschler, 2006). Therefore, these products do provide
guaranteed lifetime income, and can be viewed as serving the same purpose of a life annuity. While the
growth in this market has been substantial in the U.S., it is still too early to tell whether these products will
become so popular as to essentially eliminate concerns about the annuity puzzle in the U.S.

4.1.4 Incomplete Markets: llliquidity and Insuring Multiple Shocks

A closely related form of market incompleteness that has been posited as a potential explanation for
the lack of annuitization is that fixed annuity contracts impose a substantial degree of illiquidity on
annuitants. Primarily due to concerns about dynamic adverse selection, most annuity providers do not
permit annuitants to substantially alter the timing of annuity payouts once they have begun. Annuitants
cannot easily borrow against future annuity payments, nor can they easily reverse an annuity purchase.

Kaoijen, Nijman and Werker (2007) emphasize the role of illiquidity of annuities in a life-cycle model.
In a model that allows for time varying interest rates, inflation and risk premia, along with mortality risk,
they show that consumers optimally will allocate wealth at retirement to a mix of nominal, inflation-
indexed, and variable annuities depending on the state of the economy. Among the many contributions of
their paper, they show that the welfare costs of annuity market incompleteness are quite significant.
Relative to an optimal annuity portfolio that provides access to all three types of annuities, the authors find
that if the portfolio choice is restricted to inflation-indexed annuities, even conservative investors suffer a
welfare loss of nearly 10 percent. Restricting choice to only nominal annuities results in even greater
losses, ranging from 22 to 55 percent.

Concerns about liquidity also arise frequently in the economics literature in the context of health care
expenditures, and long-term care in particular. Davidoff, Brown and Diamond (2005) note that if
expenditures are concentrated very late in life, then annuities might be an effective way to save for such
expenditures. However, if the expenditures come early in life, this risk may reduce the value of annuities
because the illiquid nature of the annuity renders those resources unavailable to pay for care. Sinclair and
Smetters (2004) and Turra and Mitchell (2005) analyze the effect of medical expenditure shocks on
annuity demand, and find a strong negative effect.
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As noted by Brown (2007), however, “forgoing annuitization is an inferior strategy to buying both
annuities and insurance against the shocks, such as long-term care insurance in the case of nursing homes.”
Murtaugh, Spillman and Warshawsky (2001) propose combining longevity insurance and long-term care
insurance in a single product. Not only does such a combination product address concerns about liquidity
in the face of medical expenditures, but it also has the potential benefit of improving pricing, relative to
offering the two products separately, because the selection effects may be partially offsetting. Such
products have only recently begun to be offered in the U.S., so it is too early to know whether they will
prove popular.

Liquidity need not be limited to medical needs. At least one insurance company in the U.S. offers a
fixed life annuity with an option to withdraw, on a one-time-only basis, up to 30 percent of the expected
value of the remaining annuity payments based on mortality rates at the time of purchase. This option is
limited to being exercised only on the fifth, tenth, or fifteenth anniversary of the first payment or upon a
“significant, non-medical loss” (Warshawsky, 2007). It is not yet clear whether the potential for adverse
selection in this context has affected the pricing in a significant way.

4.1.5 Risk of Annuity Provider Default

Babbel and Merrill (2006) analyze individual annuity demand when there exists the possibility of
default by the insurer that is issuing the annuities. They find that “even a little default risk can have a very
large impact on annuity purchase decisions.” Essentially, the risk of “losing everything” has a substantial
negative impact on annuity demand for rational, risk averse consumers. However, the authors also find
that “state insolvency guaranty programs can have a big impact upon the levels of rational life annuity
purchases — particularly annuities of large size. This occurs even if the guaranty limits are relatively low.
Higher guaranty limits have a much smaller incremental impact on annuity purchases.” In the U.S., all
states have some form of state guaranty fund, with the coverage amounts ranging from $100,000 to
$500,000, suggesting that the risk of insolvency cannot explain the complete lack of voluntary
annuitization among the majority of households.

4.1.6 Summary of Supply Side Limitations

There is no question that annuity markets in most countries are imperfect, suffering from higher than
actuarially fair prices and from limited availability of some product features. Even so, it is difficult to
conclude that these factors are of first-order importance in explaining limited annuitization. The failure of
consumers to show interest in annuitization even when it is attractively priced and when new products
address concerns about inflation-indexation or equity exposure suggests that “something else” is
responsible for the lack of annuitization. That “something else” must presumably be a demand-side
explanation.

4.2 “Rational” Demand Side Limitations to Annuity Markets

Economists have offered no shortage of possible solutions to the annuity puzzle within a rational life-
cycle framework. This section reviews and analyzes these hypotheses.

4.2.1 High Levels of Annuitization from Mandatory Pension Schemes

In standard models of a risk-averse, life cycle consumer, the marginal value of annuitization declines
as the fraction of wealth annuitized increases. Many studies (e.g., Mitchell et al 1999, Dushi and Webb
2004, Inkmann et al 2007) have noted that high levels of annuitization from mandatory annuitization
schemes (such as first pillar public pensions) ought to reduce the demand for annuities from the private
market. There seems to be little question that this ought to be true for individuals with very high
replacement rates. In some countries, however, the replacement rate from compulsory annuitization
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schemes is quite low, especially as one moves up the income distribution in systems with progressive first
and/or second pillar benefits.

While there is little reason to doubt that public annuity provision partially crowds out private annuity
markets, this does not imply that private markets should be as small as they are. First, there is tremendous
heterogeneity across countries in the extent to which individuals are subject to compulsory annuitization,
and yet we do not observe significantly larger voluntary annuity markets in countries with smaller
compulsory annuitization systems. Second, within some countries there is a wide variation in the extent to
which retirement resources are annuitized. As Hu and Scott (2007) note in the U.S. context, “it would be a
miraculous coincidence if the optimal partial annuitization strategy equaled the amounts provided by
Social Security and defined benefit pensions for the vast majority of retirees.”

4.2.2 Strong Bequest Motives

In a standard life annuity product, payments cease upon the death of the annuitant(s). Thus, if an
individual wishes to leave an inheritance, she will not wish to annuitize 100 percent of her wealth. This is
why the classic “full annuitization” result assumed that there are no bequest motives (Yaari, 1965).
However, as has subsequently been discussed by Davidoff et al (2005), under certain assumptions, an
individual should optimally divide their wealth between “consumption” and “bequests” and then fully
annuitize that part of wealth that is set aside for consumption. As such, while having bequest motives
nullify the full annuitization result, the demand for annuities remains high for that part of wealth set aside
for consumption. Indeed, if the individual is risk averse over the size of the bequest, then annuitization is
particularly important as it insures that the individual will not need to tap into the bequest assets to support
her own consumption. As noted by Brown (2007), “in the absence of annuitization, the size of the bequest
becomes a draw from a very disperse distribution—for example, the bequest might be quite large if the
individual dies young, but quite small if the individual dies at age 95.”

There is very little empirical evidence supporting that strong bequest motives significantly influence
annuity decisions. Using the U.S. Health and Retirement Study, Brown (2001) found that self-reported
measures of the strength of the bequest motive were not correlated with stated intentions about whether
one was likely to annuitize defined contribution account balances at retirement. Similarly, Johnson,
Burman and Kobes (2004) found that older adults with children are equally likely to annuitize as older
adults with no children. Using data from Switzerland, Butler and Teppa (2007) indirectly test for how
bequest motives influence annuity demand by comparing annuitization rates of never married women to
divorced/ widowed women and find no indication for the existence of a bequest motive.

Bequest motives are sometimes suggested as the reason for the popularity of period certain guarantees
among those individuals who do annuitize. These products guarantee that the annuitant and/or the policy
beneficiary will receive a minimum number of payments even if the annuitant dies shortly after purchasing
the annuity. Such guarantees, however, do not seem to be plausibly explained by bequest motives due to
the odd distribution of bequests that results from such a contract. As discussed by Brown (2007):
“Suppose, for example, that an individual purchased an annuity with a monthly payout of $1,000, and a
ten-year period certain guarantee. If the annuitant dies immediately after purchasing the annuity, the
beneficiary receives 120 payments of $1,000. If the annuitant dies after one year, the beneficiary receives
only 108 payments of $1,000. At the end of ten years, the beneficiary receives nothing. Standard
parameterizations of a bequest motive (whether a “warm glow” model or an altruistic model) have
difficulty explaining why this particular distribution of bequests would be optimal. If there is any risk
aversion over the size of the bequest, it is easy to show that a guarantee is dominated by purchasing a
$1,000 per month annuity with no guarantee and using the savings from the reduced annuity premium to
make an immediate gift to the beneficiary. Indeed, if there were any load paid on the guarantee, even a
risk-neutral recipient would prefer the immediate gift.”
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4.2.3 Risk Sharing within Families

Kotlikoff and Spivak (1981) were the first to note that when multiple individuals, such as family
members, share a common budget constraint, this can serve as a partial substitute for a formal annuity
market. By pooling their resources, families are able to capture a large share of the welfare gains that are
obtainable from an annuity market. As a result of this risk sharing potential, Brown and Poterba (2000)
show that a couple’s willingness to pay for joint and survivor annuities is substantially lower than a single
individual’s willingness to pay for an annuity.

4.2.4 Tax Treatment

The tax treatment of annuitized income relative to the tax treatment of lump-sum or phased
withdrawals may also influence the demand for annuity products. For example, Yoo and de Serres (2004)
provide a comprehensive discussion of the tax treatment of private pension savings in OECD countries and
finds significant variation in the extent to which annuitization is encourage or discouraged by its relative
tax treatment. For example, the authors indicate that “the United Kingdom, Ireland, Spain, France, Mexico
and Turkey allow a partial tax-free withdrawal of benefits in the form of a lump sum, while France,
Germany and Turkey allow a similar tax privilege to annuity pension income.”

It would seem that governments would have a clear interest in encouraging — or at least not
discouraging — annuitized withdrawals, both because of a paternalistic concern for individual welfare and
because of the potential to reduce the moral hazard concern that individuals might exhaust their personal
resources too quickly and turn to publicly provided social assistance programs for financial support. To the
extent that non-annuitized withdrawals have any tax advantage over annuitized withdrawals, this fact
obviously works counter to that interest.

4.2.5 Summary of Demand Size Explanations

It is likely the case that each of these demand side explanations has some merit. While no single
explanation is capable of explaining the extend of limited annuity demand, Dushi and Webb (2004)
combine high prices, high levels of pre-existing annuities, and risk sharing within couples in one model,
and use this model to simulate annuity demand for individuals in the Health and Retirement Study (HRS).
They find that it is possible to generate low levels of annuitization, suggesting that while some factors may
be inadequate to explain limited annuity demand in isolation, a combination of factors may have more
success. In essence, they suggest that the annuity market may suffer “death by one thousand cuts.”
Importantly, however, this approach to explaining the annuity puzzle has counterfactual implications of its
own. For example, the Dushi and Webb paper suggests that annuity demand should be higher for single
individuals than for couples, and that we should therefore observe individuals choosing to annuitize upon
the death of a spouse, and yet we do not.

More generally, the heterogeneity of consumer preferences with regard to the above factors suggests
that a “one size fits all” approach to product design may not appeal to many consumers. Thus, there is a
tension between provide annuity products that are flexible enough to meet consumer needs (e.qg., different
starting ages, different payout paths, the presence/absence of guarantees, etc.) with the need to keep
products simple enough to avoid consumer confusion. As the next section will suggest, most consumers do
not approach the retirement income decision with a high level of financial literacy, and thus may have
difficulty sorting through a complex array of product characteristics.
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5. Financial Literacy, Behavioral Biases, and the Demand for Life Annuities
5.1 General Evidence on Financial Literacy

A large and growing body of evidence suggests that a large segment of the population around the
world exhibits poor financial knowledge. Lusardi and Mitchell (2007a) provide a review of the evidence
on financial literacy in several countries. Much of this literature shows that large fractions of individuals
are unable to make simple financial calculations, such as compound interest, and have a poor
understanding of basic financial products. Poor financial literacy has been documented in a wide range of
countries (e.g., Australia, Germany, Japan, Korea, New Zealand, U.K., and U.S.)

Prior research conducted for the OECD found that “the level of financial literacy is low in most
countries, including in developed countries. In Japan, for instance, 71% of adults surveyed knew nothing
about investment in equities and bonds, while surveys in the US and Korea found that high school students
failed a test designed to measure students’ ability to choose and manage a credit card or save for
retirement. Perhaps more worryingly, consumers often overestimate how much they know” (OECD 2006).

As an example of this overconfidence, Lusardi and Mitchell (2007a) and the OECD (2006) note that
an Australian survey of some 3,500 randomly chosen respondents age 18+ found that “67% of respondents
said they understood compound interest, but a mere 28% were rated as having a “good level” of
comprehension when faced with an actual problem to solve.” Similarly, in the 2004 Health and Retirement
Survey of U.S. Baby Boomers, Lusardi and Mitchell (2007a) found that even among those respondents
who were able to answer a simple percentage calculation or a simple division problem correctly, only 18%
correctly computed compound interest over two years.

There is ample evidence that the lack of financial knowledge and financial literacy is relevant to the
context of retirement planning. For example, Bernheim (1998) suggests that levels of financial literacy are
too low for most households to be able to make appropriate saving decisions. In recent work, Gustman,
Steinmeier and Tabatabai (2007) report that only 49 — 62% of respondents (depending on the year, and the
survey) identify their employer pension plan type (i.e., DB or DC) consistently with what documents from
the plan sponsor indicate. Lusardi and Mitchell (2007b) find that those who are more financially
knowledgeable are more likely to plan for retirement, even after controlling for a number of other factors,
including level of education. A survey in Singapore found that only 24 percent of individuals had
calculated how much money they would need when they retire (Tan 2006).

A much more difficult question is whether financial education programs are effective at increasing
levels of financial literacy and leading to better financial decisions. It is quite difficult to identify a causal
effect of voluntary financial education programs due to the fact that individuals who self-select into such
programs may be more financially literate to begin with. To overcome these selection problems in the
context of savings programs, Bernheim, Garrett and Maki (2002) study the how differences in mandatory
education programs in high school influence financial decisions and outcomes later in life. They find that
self-reported savings rates are higher for students exposed to a financial education mandate than those
there were not exposed to such a mandate. Consistent with this, they found that net worth was also higher
among those students exposed to the financial education mandate.

The workplace is another arena in which individuals are sometimes exposed to financial education in
a quasi-experimental way. Bayer, Bernheim, and Scholz (1996) provide evidence that more frequent
exposure to financial education seminars increases participation in voluntary savings plans, as well as
contribution levels. The increase in participation rate was strongest among lowest-wage employees. The
authors acknowledge that these effects are not likely due to financial education in isolation, but rather
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financial education in conjunction with the opportunity and institutional infrastructure for applying the new
knowledge.

While these studies, and others, suggest that financial education can be effective at increasing savings
rates and participation rates in voluntary savings plans, the state of knowledge in this area remains limited
in several key respects. First, we know very little about whether some types of financial education are more
effective than others. Second, there has been very little done in the way of “cost-benefit analysis” of
financial education programs, an important shortcoming given that many approaches to improving
financial literacy (e.g., mandatory programs) may be quite expensive. Third, most of the rigorous studies to
date have focused on savings decisions: there does not appear to be any rigorous research analyzing how
financial education influences retirement payout, or annuitization, decisions.

5.2 Education, Financial Literacy and Annuity Demand

Because financial literacy influences a wide range of economic behaviors, it is natural to assume that
it is likely to influence annuitization decisions as well. However, there is very little empirical research
specifically focused on how financial literacy influences the decision to annuitize.

The evidence on proxies for financial literacy is mixed. For example, in a study of two defined
benefit plans, Mottola and Utkus (2007) find that “lump-sum participants have demographic characteristics
typically associated with higher levels of financial experience and financial literacy; annuity participants
have characteristics typically associated with lower levels of financial experience and financial literacy.”
They draw this conclusion on the basis of the fact that individuals choosing the lump-sum were more likely
to have higher 401(k) plan balances, more likely to have higher levels of financial wealth outside of the
retirement plan.

Other studies have examined the correlation between education and the receipt of annuity income.
Using data from the Health and Retirement Survey in the U.S., Johnson, Burman and Kobes (2004) report
“the receipt of annuity payments by the elderly from sources other than Social Security increased with
education.” Because more highly educated individuals have greater access to private pensions in the U.S.,
however, such a finding is not particularly surprising.

A few studies have attempted to study whether level of education affects the demand for annuities,
conditional on having resources to annuitize. For example, Brown (2001) studies individuals’ stated
intentions about whether or not they plan to annuitize their balances in their defined contribution accounts.
After controlling for “annuity equivalent wealth,” a utility-based measure of annuity valuation, he finds
that education is not significantly correlated with planned annuity decisions.

Of course, even if education is correlated with annuity choice, this does not necessarily mean that it is
being driven by financial literacy. As pointed out by Lusardi and Mitchell (2007b), level of education and
the degree of financial literacy are not perfectly correlated. For example, while individuals with at least a
college education are twice as likely to be able to answer a compound interest question as are individuals
with only some college (and about six times as likely to answer correctly than someone with only a high
school education), it is still the case that only 30 percent of college educated individuals answered the
question correctly.

Two very recent studies have attempted to specifically measure the effect of financial literacy, rather
than overall education level, on annuity demand. Agnew et al (2008) recruited 845 individuals across a
broad age range (19-89) and conducted a series of experiments about annuity choice. As part of the
experiment, individuals took a financial literacy quiz that “tested basic financial concepts such as
understanding the importance of saving early, specifics about financial instruments and more advanced
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topics like the definition of beta. The quiz was designed to achieve a wide distribution of scores in order to
separate individuals into high literacy and low literacy groups.” Subjects were given $60 to either purchase
an annuity or invest in a self-chosen portfolio composed of a risk-free asset and a simulated market. If
participants chose the annuity, they received $16.77 for every round they “survived” the game. In this
experimental setting, the authors find that, conditional on education, individuals in the high financial
literacy group are significantly less likely to choose annuities. The authors hypothesize that this may be
driven by “familiarity with investment vehicles proxied for by high literacy scores or by overconfidence in
the ability to invest.”

In a second study, Brown, Casey and Mitchell (2008) find that more highly educated individuals are
less likely to annuitize, but that conditional on education, more financially literate individuals are more
likely to choose an annuity. Specifically, they fielded an experimental module in the Health and
Retirement Survey, asking the following gquestion to respondents:

Imagine you are 65 years old, and you are receiving $1000 per month in Social Security benefits.
Suppose you were given the choice to lower that benefit by half, to $500 per month. This one-
half benefit reduction will continue as long as you live. In return, you would be given a one-time,
lump sum payment of $87,000. Would you take the $1000 monthly benefit for life or the lower
monthly benefit with the lump sum payment?’

Respondents were then asked a follow-up question that either increased or decreased the lump-sum
amount. Many respondents stated a preference for the lump-sum payment at the initial price, and most of
those individuals still chose the lump-sum even when the lump-sum was decreased by 25 percent. The
authors find that persons with higher (16+ years) of education are less likely to choose the annuity.
Conditional on education, however, there seems to be some evidence that more financially sophisticated
individuals are more likely to choose the annuity.

These results raise a number of interesting questions. A natural temptation among annuities scholars
— who are inclined to believe that life annuities are a sensible product to include in any retirement
consumption plan — is to assume that more financially literate individuals will be more likely to annuitize.
But as implicitly noted by Agnew et al (2008), some types of financial education may simply serve to
make investors over-confident in their investment skills, perhaps leading them to believe that they can “do
better” than an annuity by investing on their own.

Ultimately, it is an empirical question whether or not financial education makes individuals more or
less likely to annuitize. It is quite likely that the answer will depend on the type of financial education
made available. As we will see in the next section, there is some evidence that consumers are significantly
more interested in annuities when presented in a consumption frame rather than as an investment product.
If so, it may be that financial education that is focused primarily on “how to invest” could make individuals
less likely to annuitize, while financial education focused on “how to provide secure retirement income”
could make people more likely to annuitize. Currently, these questions are under-researched and poorly
understood.

5.3 Framing

In a variety of experimental settings, psychologists have found that individuals make decisions not
based solely on material consequences, but rather interpret the consequences through a particular “frame.”
A recent paper by Brown et al (2008) suggests that individuals might be easily influenced by how the
features of annuities, in comparison with alternative investments, are framed. In the standard, fully rational

" Married households faced different lump-sum amounts that did not correspond directly with an actuarially fair rate.
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model, individuals are assumed to be making lifelong decisions about how to best allocate resources to
equate the marginal value of consumption in every period of life. In this setting, the authors note that
“annuities provide valuable insurance by transferring resources from states where resources have no value
(death) to states where resources provide utility through consumption.” The authors then propose that
“instead of viewing the problem through the consumption frame (focusing on the end result of what can be
spent over time), many consumers adopt an investment frame (focusing on the intermediate results of
return and risk features when choosing assets and not considering the consequences for consumption) ...
Consumers effectively isolate one choice (how to invest) from others (how to consume) and focus on
specific features of this choice rather than viewing it as part of a broader, integrated set of choices.” In an
investment frame context, the authors note that an annuity appears riskier than alternative investments,
because the expected return depends on an uncertain date of death. This distinction is the key insight of
their hypothesis, namely, “under the consumption frame, the annuity is attractive because it serves as a
form of insurance. In contrast, under the narrow investment frame, the annuity is viewed as being riskier
than a bond because its return depends on a random variable”. The authors further note that this framework
matches the intuition provided by many industry participants that people react negatively to the fact that
they could “lose money” if they were to die shortly after purchasing an annuity.

To test this hypothesis, the authors conducted an Internet survey of just over 1300 individuals.
Participants were asked to rate the product choices made by hypothetical individuals, a choice set that
included 2-way comparisons between life annuities and alternative investment products such as savings
accounts. As described by the authors, “the essence of the test is that some of the subjects are presented
these products in an investment frame, which emphasized the depersonalized return on an account by using
words such as “invest” and “earnings,” describing periods in terms of years, mentioning the value of the
initial investment ($100,000 in every case), and alluding to the account value at other points in the
description. The other subjects are presented these products in a consumption frame, meaning that they are
told how much each product would ultimately allow its purchaser to consume and for how long, using
words such as “spend” and “payment,” describing periods in terms of the purchaser’s age, and never
alluding to an account or its value.”

The authors report that “when questions were presented in the consumption frame, the majority of
individuals preferred the consumption stream consistent with a life annuity to the consumption streams
available from other products of comparable actuarial value. Specifically, in this frame, when individuals
were told that any payments after death went to charity, 72 percent of respondents preferred the $650 per
month that could be provided by a life annuity to the consumption stream from a savings account of
comparable actuarial value ... in contrast, when individuals faced the same choices in the investment
frame, the proportions reversed, with the majority of individuals not choosing the life annuity. Specifically,
only 21 percent of respondents preferred an account earning $650 each month for life (i.e., a life annuity)
to investing $100,000 at four percent.”

The authors also varied the extent to which bequest motives might interact with framing. Specifically,
half the respondents were told that remaining resources would go to charity (a weak bequest frame), while
half the respondents were told that remaining resources would go to children (a strong bequest frame.)
While the ability to leave non-annuitized money to children did reduce the demand for annuities in both the
investment and the consumption frame, the roughly 50 point difference in the fraction of the people who
preferred the annuity in the consumption frame versus the investment frame remained largely unchanged.
The authors also found that demographic characteristics (e.g., number of children, marital status, gender,
etc.) influenced levels of annuity demand, but had virtually no effect on the strength of the framing effect.

The experiments conducted by Agnew et al (2008), and described above, also explored the effect of

framing. In these experiments, they showed participants a five-minute slide show that included one of
three “manipulated conditions.” In one set, the slide show highlighted the negative features of the
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investment option and showed ho the annuity could solve the problems that the investment alternative
created. In the second set, the slide show highlighted the negative aspects of the annuity, and showed how
the investment alternative could solve the problems created by the annuity. A third set attempted to
present the options in a neutral, unbiased manner.

The authors report that the biased presentations had large and significant effects on choices, and,
interestingly, that the effects differed by gender. “When compared to subjects in the neutral treatment,
women and men are significantly less likely to choose the annuity when presented with information
negatively framing the annuity option, while only men are significantly more likely to choose the annuity
option when presented with information negatively framing the investment option.” (Agnew et al 2008).

If changing the way annuities are framed has potentially large effects on how consumers perceive
annuities, then this casts doubt on the notion that individuals are making fully-informed, fully rational
decisions about whether or not to purchase annuities.

5.4 Annuities and Default Options

The idea that consumers may not be making fully informed or fully rational decisions about
annuitization also receives some support from the literature on default options. As noted by Beshears et al
(2007), default options have been shown to influence wide range of behaviors related to retirement
planning, including decisions on whether to contribute to a savings plan, how much to contribute, and how
to allocate one’s portfolio. They discuss a number of possible reasons that default options may have such a
strong effect on behavior. These include: (1) it may be too complex to do the analysis required to evaluate
the non-default options, (2) individuals may be “present-biased” and never get around to switching the
election, and (3) individuals may view the choice of the default option as providing an implicit
endorsement that the default is the most appropriate option.

With regard to annuities, Beshears et al (2007) discuss an important change in the regulations about
annuitization options with defined benefit plans in the U.S. The Employee Retirement Income Security Act
(ERISA) of 1974 required that the default annuity option from DB plans be a joint-and-one-half survivor
annuity, unless the individual opted out of this by choosing a single life annuity with higher monthly
benefits. In 1984, the regulations were amended to require an annuitant to obtain a notarized signature of
his or her spouse in order to opt-out of the joint-and-survivor annuity requirement. Holden and Nicholson
(1998) show that before 1974, less than half of married men chose a joint-and-survivor annuity. Following
the passage of ERISA in 1974, use of the joint-and-survivor annuity rose by roughly 25 percentage points.
Aura (2001) reports that the adoption of the spousal consent regulations in 1984 further increased the use
of joint and survivor options by up to ten percentage points.

Butler and Teppa (2007) provide evidence that is strongly suggestive of the importance of default
options on annuity choice in Switzerland. They examine the annuitization decisions of over 4,500
individuals in ten company pension plans. In nine of the ten companies, the annuity is the default payout
option (with a partial or full lump-sum as alternative options). The remaining company “provides a lump
sum payment (amounting to the last working year’s salary) as the standard option.” Annuitization rates are
quite high in these plans overall: in 8 of the 10 plans, annuitization rates exceed 50 percent. In the one
company that does not use the annuity as the default option, the annuitization rate is only 10 percent.

A recent study by Mottola and Utkus (2007) that studies the lump-sum versus annuity decision of two
large U.S. defined benefit plans questions the importance of the default option. Among participants in the
traditional defined benefit plan, they find that only 25 percent of married individuals choose the annuity,
versus 36 percent of single individuals. While this difference is consistent with the family risk-sharing
hypothesis outlined in the prior section, it is nonetheless somewhat surprising given that married
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individuals must have their spouse waive the right to a joint-and-survivor annuity via a notarized, written
document. The authors conclude that “when it comes to accessing their money at retirement, married
participants are actively engaged decision-makers ... Married participants work actively to ‘deannuitize’ —
to overcome the federally mandated default option of a joint-and-survivor annuity and choose a lump sum
instead.”

5.5 Pessimistic Beliefs about Longevity

Sheshinski (2008) points out that most studies of annuity demand assume that “individuals, when
forming their consumption and retirement plans, have correct expectations about their survival
probabilities at all ages.” He formally models a fully rational individual who deviates from standard life-
cycle models only insofar as having beliefs about survival probabilities that are more pessimistic than what
we actually observe. Because survival probabilities serve a role similar to that of a discount rate,
individuals with pessimistic mortality will wish to shift consumption to earlier ages. He suggests that this
“may provide one explanation of the observed small demand for annuities by young cohorts.”

It is not clear that this factor is empirically important, however. A number of empirical studies have
examined how subjective survival probabilities compare to observed mortality rates in the population. In
one of the first papers to explore the relation between subjective and objective mortality rates, Hurd and
McGarry (1993) used panel date from the Health and Retirement study and found that (i) respondents
modify their survival probabilities in sensible directions when new information (e.g., the onset of disease
or death of a parent) arrives, and (ii) that subjective survival probabilities have predictive power for
estimating survival.  Similarly, Hurd, McFadden and Merrill (1999) find that subjective survival
probabilities predict mortality even after controlling for socio-economic indicators and the health
conditions. These studies tend to suggest that while there is tremendous heterogeneity of subjective
survival probabilities in the population, there does not appear to be any systematic or substantial bias on
average. Hurd, McFadden and Gan (2003) do find that that, in a sample of individuals 70 and older, the
oldest respondents have average subjective survival probabilities that are substantially higher than life
tables (possibly owing to the fact that this survey excludes individuals in nursing homes and other
institutions).

5.6 Shortsightedness

If individuals place little value on future versus current consumption, then this would decrease
demand for standard life annuity products, which by their very nature are designed to transfer resources to
(uncertain) future periods. Research by Warner and Pleeter (2001) estimated personal discount rates for
members of the U.S. military. Over 65,000 members of the military were offered separation packages as
part of a military drawdown program in the early 1990’s, and these packages offered a choice between a
(non-life-contingent) annuity and a lump-sum payment. The annuity was calculated as being equal to 2.5
percent of annual basic pay multiplied by years of service, and this amount was then paid out over a non-
life contingent period of time equal to two times the years of service. The second option provided lump-
sum equal to 15 percent of one’s pay times years of service. The dollar amounts involved were substantial:
the package offered to the typical officer was worth approximately $50,000, while the typical enlisted
person was offered a package worth approximately $25,000.

The authors calculate that the “break-even” discount rate between the annuity and the lump sum was
approximately 17 percent: below this, individuals should prefer the annuity, whereas above this, they
should prefer the lump-sum. It is worth noting that a 17 percent discount rate is far higher than that
typically assumed in the annuities literature (or, for that matter, the economics literature more broadly).
Despite the high break-even discount rate, most individuals (including over 90 percent of enlisted
personnel), chose the lump-sum option. The authors estimate that there is considerable heterogeneity in
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personal discount rates, but that they are quite high on average, with a range from 0 to over 30 percent.
Consistent with some prior studies, they also find that discount rates decline with income, education and
age, among other factors.

In addition to exhibiting high discount rates, a number of studies have suggested that individuals may
exhibit what economists call “hyperbolic” discount rates. As explained by Laibson (1997), “hyperbolic
discount functions are characterized by a relatively high discount rate over short horizons and a relatively
low discount rate over long horizons. This discount structure sets up a conflict between today's preferences,
and the preferences that will be held in the future. For example, from today's perspective, the discount rate
between two far off periods, t and t+1, is the long-term low discount rate. However, from time t
perspective, the discount rate between time t and t+1 is the short-term high discount rate.”

Whether hyperbolic discounting makes annuities more or less attractive depends on whether the
hyperbolic discounters recognize their self-control problem and account for it in their current decision-
making. If they do not, then the fact that they discount the future highly will lead them to put less weight
on the future and thus make annuities less attractive. If they do recognize their future self-control problem,
however, then they may wish to use an annuity as a “commitment device.” Essentially, but purchasing an
annuity, the individual is able allocate consumption across periods t and t+1 according to today’s
preferences, rather than according to (short-term) preferences that will be applicable at time t.

5.7 Other Behavioral Hypotheses

In addition to research on framing and default options, a number of additional behavioral explanations
have been suggested in the literature. This is not surprising, given that behavioral economics has provided
new insights in the closely related areas of retirement savings, pension plan participation rates, and
portfolio decisions, among others. However, the literature on applying the insights from psychology and
behavioral economics to annuity decisions is just beginning to emerge. This section briefly reviews some
of the existing literature.

Hu and Scott (2007) hypothesize that loss aversion can help to explain why individuals are reluctant
to annuitize. They note that, rather than evaluating the annuity as part of an overall optimization exercise,
individuals may use a narrow framing along the lines of “will I live long enough to make back my initial
investment?” They argue that if one applies the cumulative prospect theory approach to a narrow framing
of the annuity, annuities do not look attractive because the “losses” from the annuity (if one dies young)
loom larger in the individual’s value function than do the potential “gains” from living a long time. They
also argue that this approach can explain the popularity of “guarantees” among those consumers who do
purchase annuities, the idea being that guarantees reduce the likelihood that an individual will experience a
loss.

Brown (2007) suggests that, rather than buying insurance to payoff in periods where the marginal
utility of consumption is high, consumers may use a rule-of-thumb of “I buy insurance against bad events.”
In other words, individuals may want insurance to pay off when the level of utility is low, rather than when
the marginal utility of income is high. This rule-of-thumb works well in many cases when a low level of
utility corresponds to a high marginal utility (such as the case of life insurance, health insurance, casualty
insurance, disability insurance and so forth). In the case of annuities, this heuristic may fail, however, if
living a long time is viewed as a good outcome. There is, however, no empirical evidence to support or
refute this hypothesis.

It has also been suggested that some consumers may have difficulty thinking of an annuity as an

insurance product because it does not have the same “look and feel” as other insurance contracts.
Specifically, many insurance contracts charge a flow of relatively small premiums in exchange for large
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payoffs if some triggering event occurs (e.g., one’s house burns down). In contrast, an annuity requires a
very large and substantial up-front premium, and then provides a flow of relatively small payments each
month until a triggering event (one’s death) causes the payments to stop. Several authors (Milevsky 2005;
Webb, Gong and Sun 2007; Scott, Watson and Hu 2006) discuss products that charge a much smaller
premium and then payoff starting at some distant future date only if the individual survives to that date.
These products, sometimes call “advanced life deferred annuities,” have become available in the U.S. For
example, in 2004 MetLife introduced a product that allows a consumer to use a small portion of his wealth
at age 65 to buy an annuity that does not begin paying out until age 85. Chile is currently studying the
possibility of a compulsory program in which individuals would purchase an annuity at retirement that
would begin paying benefits at age 80. Because the purchase occurs at retirement, with payments delayed
until an older age, this approach differs in an important way from simply mandating the purchase of an
immediate annuity at older ages (such as the U.K.’s requirement that individuals partially annuitized by
age 75). The “delayed” annuitization approach may be appealing to consumers because it looks more like
an insurance product: the premiums are relatively small (because the future payouts are being discounted
by both interest and mortality), and offers a large payoff only if the individual survives to the age at which
payouts begin. Webb, Gong and Sun (2007) and Scott, Watson and Hu (2006) report that such a product
can capture a disproportionate share of the welfare gains from annuitization. A related product is one, such
as that offered by Hartford in the U.S., that allows a person to use a portion of their 401(k) plan
contributions to purchase future units of annuity income. Because individuals gradually purchase units of
income, rather than accumulating wealth per se, this may also help overcome a psychological barrier of
converting a large accumulated stock of wealth into income at the time of retirement.

Some authors have also suggested that “regret aversion” could play a role in the annuitization
decision. In particular, individuals might be concerned about purchasing an annuity and then subsequently
regretting the decision upon learning negative news about their survival prospects. As noted by Brown
(2007), “even if the probability of this outcome is very small, individuals may inflate the probability in
making the annuity decision. For example, research in psychology has shown that events that are more
easily imagined (e.g., such as dying right after an annuity purchase) are over-weighted in the decision
process. (Tversky and Kahneman 1974). However, Braun and Muermann (2003) formally model how
regret aversion influences insurance demand, and finds that it leads individuals away from extreme
outcomes. This suggests that regret averse individuals are less likely to fully insure, but are also less likely
to have no insurance. As noted by Brown (2007), “just as individuals might regret the decision to purchase
an annuity, a regret averse individual might also fear the possibility of living to age 110 after having failed
to purchase one. More research needs to be done to determine whether or not regret aversion matters for
the annuity purchase decision.”

There are numerous other potential behavioral explanations of the lack of demand for annuities.
These could include models in which individuals are averse to “loss of control,” dislike ambiguity, or
dislike thinking about unpleasant events, such as growing old or dying. As with the other hypotheses
outlined above, however, much more research is needed to determine which of these factors, if any, are
empirically relevant.

6. Policy Options Regarding Financial Education and Annuities
6.1 The Context: Is Annuity Demand Fully-Informed and Rational?

Broadly speaking, the appropriate role of public policy in the annuitization arena depends crucially on
whether or not policymakers believe that individuals are making appropriate and fully-informed decisions

on their own. Whether financial education regarding annuitization is likely to improve individual or social
welfare is especially dependent on what is driving the observed low rates of annuitization.
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One possibility is that individuals are making fully rational decisions not to annuitize because of
problems in the private annuity market that render existing products unattractive. Indeed, the literature is
supportive of the fact that there are supply side imperfections that lead to high prices and/or a limited
selection of products available in many countries. If policymakers believe that these market imperfections
are the primary cause of the limited market size — and that the demand for annuities would be substantially
greater if these imperfections were corrected — then the most useful public policy interventions would be
those that eliminated barriers to innovation in the annuity market. Such barriers might include government
regulation or tax policy that purposefully or inadvertently limits the ability of insurance companies to
develop products that address consumer needs. One example would be U.S. tax rules that discouraged
combination products that simultaneously insure against longevity risk and long-term care expenditures
(Brazell, Brown and Warshawsky, 2007). Another example from the U.S. are regulations that impose
fiduciary risk on pension plan sponsors when choosing an annuity provider coupled with there being no
fiduciary risk for failing to provide an annuity option to plan participants (Perun 2004).

As already noted, however, there are many reasons to believe that supply side market imperfections
are not the primary reason that annuity markets are so small. For example, while prices tend to be much
higher than actuarially fair levels in nearly every country, for some demographic groups in some countries,
annuities are priced at fairly attractive rates. Yet these prices do not seem to translate into significant
demand. Further, even when individuals are confronted with actuarially favorable choices between
annuities and lump-sums, many individuals choose the lump-sum. With regard to market incompleteness,
the availability of inflation-indexed annuities did not significantly change the annuity landscape in the
U.K. or the U.S. While demand for products with guaranteed minimum withdrawal benefits is growing in
the U.S., it is far too early to know whether these products will represent a significant share of aggregate
retirement income in the future. On net, the international evidence suggests that it is extremely unlikely
that there is substantial latent demand for annuity products that is simply waiting for product markets to
become more complete.

A second possibility is that individuals are making fully-informed, rational decisions not to annuitize
for reasons related to existing high levels of annuitization from first and/or second pillar pensions, bequest
motives, or other considerations. If so, then it is arguably the case that the best policy response would be
one of non-intervention. In other words, lacking a compelling case that markets are failing to achieve
appropriate outcomes for individuals, it is difficult to know whether government intervention would do
more good than harm. However, most studies suggest that fully rational models have a difficult time
explaining the lack of annuitization, at least without creating new puzzles along the way.

A third possibility is that consumers are ill-informed, financially unsophisticated, and are making
decisions about annuitization that are individually and socially sub-optimal. While the evidence is far from
incontrovertible on this point, there are numerous reasons to believe that this may, in fact, be the case.
First, the economics literature is increasingly filled with studies documenting a wide range of behavioral
biases that influence consumer behavior in nearly all other aspects of the retirement income planning
process. It would be highly unusual if consumers who exhibit poor financial knowledge and who make
savings and investment mistakes throughout their life suddenly became perfectly rational decision-makers
when evaluating options for withdrawing money from their savings plans. Second, several papers suggest
that annuitization decisions are affected by the availability of a default option, a finding that is inconsistent
with a view of consumers as being perfectly informed and rational. Third, recent evidence indicates that
individuals may be highly sensitive to how annuities are framed, and in particular, whether annuities are
presented in a context that emphasizes consumption features or investment features. This finding is also
inconsistent with a model of perfectly rational consumers.

In summary, there is a compelling case to be made that individuals are not making fully informed and
fully rational annuitization decisions. If so, then this opens up the possibility that governments have the
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potential to improve individual and social outcomes through the judicious use of public policy. The next
sub-section presents a number of policy recommendations that are based on this assumption.

6.2 Policy Recommendations
6.2.1 Creating an Environment that Encourages Retirement Income Security

Recommendation 1: Governments as well as public and private pension providers should emphasize
that providing a lifelong source of retirement income is of equal importance to retirement security as the
accumulation of wealth. As both public and private pension schemes around the world increasingly rely on
defined contribution plans as a tool for promoting retirement saving, it is important not to lose sight of why
individuals are saving for retirement in the first place: namely, to provide resources to finance a stream of
consumption during retirement. In the presences of uncertainty about length-of-life, financial products that
provide guaranteed, life-long income have an important role to play in individual retirement portfolios.
Policymakers should consider proactive steps to encourage annuitization, possibly including some of the
recommendations in section 6.2.2 below.

Recommendation 2: At a minimum, public pensions and regulations governing private pensions
should be examined to ensure that annuitization is not inadvertently discouraged. In a variety of contexts,
researchers have recognized that government and employer decisions regarding the design of retirement
plans can influence behavior in a variety of intended and unintended ways. For example, research shows
that when employers provide employees with a matching contribution that is restricted to be invested in the
stock of the employer, employees respond by contributing more of their voluntary contributions into
employer stock (Brown, Liang and Weisbenner, 2007). Such behavior is inconsistent with standard models
of portfolio choice, and suggests that employees may view the employer’s policy as an implicit
“endorsement” of such behavior. In the context of annuities, government regulations provide a variety of
implicit endorsements of behavior, some of which have the effect of discouraging annuitization. For
example, the tax treatment of annuities relative to non-annuitized products may not only influence the
financial attraction of an annuity, but may also serve as a signal that the government favors or disfavors
particular types of payouts. It is also important to ensure that private plan sponsors are not discouraged
from offering annuity payout options due to concerns about fiduciary liability.

6.2.2 Tools for Promoting Income Security

Recommendation 3: Efforts to educate the public about the importance of sustainable retirement
income in the presence of longevity risk should occur throughout individuals’ working lives rather than
focused solely on the retirement age population. There are several reasons for this recommendation.
First, the extent to which individuals effectively utilize products that insure against longevity risk has
important implications for how much individuals should save. Put simply, individuals who effectively use
life annuities are able to secure a higher stream of retirement consumption than individuals who do not
annuitized. Therefore, the “saving” and “annuity” decisions are not separable. Second, ignoring issues of
longevity risk during one’s working life reinforces the “investment frame” mentality, which may then
make the transition to thinking about income and consumption during retirement more difficult. After
spending three or four decades exclusively focused on wealth accumulation, it may be psychologically
difficult for individuals to simply give up control of their accumulated wealth in order to purchase an
income stream. Third, earlier consideration of longevity risk has numerous implications for product
design. For example, consumers who are thinking actively about how longevity risk influences future
retirement consumption may be more apt to allocate their savings towards products which promise future
income streams (e.g., products with elements of delayed annuitization). Earlier consideration of
annuitization may also help to partially mitigate selection problems and thus improve pricing.
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Recommendation 4: Programs to encourage retirement income security should acknowledge, and
possibly leverage, various behavioral biases that influence individual behavior. Across a wide range of
economic behaviors relevant to financial planning, consumers exhibit behaviors that are inconsistent with
the behavior of strictly rational, fully-informed economic agents. An incomplete list of examples include:
consumers appear sensitive to implicit or explicit endorsements of behavior; investors may rely on naive
heuristics for diversifying portfolios; individuals may be subject to status quo biases that limit
responsiveness to changes in programs; individuals may apply overly narrow frames to their lifetime
investment decisions. Public policy decisions should recognize these and other potential behavioral biases.
For example, to the extent that decisions about how to withdraw money from pension plans is subject to
many of these same biases, policy makers may wish to “automate” the payout process as much as possible,
rather than assuming that all individuals will rationally choose to annuitize.

Recommendation 5: Policymakers should consider whether the careful use of annuities as the
“default option” from pensions and savings plans might be a complement to investing in financial
education. Default options have been shown to be quite powerful in influencing behavior in related
contexts. Beshears et al (2007) summarize the large body of evidence indicating that default options can
increase participation rates in voluntary employer-provided pension plans, increase the fraction of salary
that individuals save, and influence the asset allocation decisions of participants, among other behaviors.
In many cases, the use of defaults can have positive welfare effects, such as when non-savers are induced
to participate in a pension plan. In other cases, the (potentially unintentional) use of defaults can potentially
reduce welfare, such as when the default portfolio allocation is to place 100% of assets in a low-yielding
money market fund, rather than a diversified portfolio. It is important to note that in most situations where
there is choice, some option serves as a default, whether intentionally designed as such or not. The
relevant policy question is whether that default option should be consciously chosen to encourage a
particular behavior, rather than having the default option selected arbitrarily.

Recommendation 6: Annuities should be used as a default option only if accompanied by certain
“safeguards.” While annuities provide important opportunities for insuring against longevity risk, they may
not be appropriate for all individuals. For example, an annuity would clearly be welfare-reducing for a
terminally ill individual who has no chance of living to advanced ages. Indeed, it is for these reasons that
there is an upper bound on how much compulsory annuitization is appropriate.

Yet the very same issues that might lead policymakers to believe that a default is needed — namely,
poor financial literacy among consumers — might also lead some individuals to accept the default even
when it is clearly against their interest to do so. In such a case, an “all-or-nothing” annuitization default
option may suffer the same disadvantages as a compulsory program. It is notable that this negative aspect
of the default option approach is more important here than in most other contexts. For many decisions —
such as whether to contribute to a savings plan or how to allocate one’s portfolio — the individual can easily
reverse the default should they subsequently decide that the default option is not the best option for his or
her circumstances. Traditional life annuities, however, provide a special challenge in this regard due to the
largely irreversible nature of the product.

There are a number of ways that a default could be structured to alleviate some of these problems.
For example, it might be possible to create a default option with two features: (1) the annuitization could
be gradual, or “laddered,” such as by converting 20 percent of the account balance into an annuity each
year for five years, and (2) each segment of annuitization could have a limited period (e.g., a few months)
of reversibility. In addition to helping to guard against “accidental annuitization,” the gradual
annuitization approach also helps individuals smooth out asset price and interest rate fluctuations. Another
possible default would be to make use of new products that offer a minimum income guarantee, but which
provide more flexibility to consumers. For example, a number of financial services companies in the U.S.
have recently introduced riders on variable annuity products that offer “minimum guaranteed withdrawal
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benefits” — in essence, a guaranteed minimum income — while simultaneously offering individuals with
some upside exposure to equity markets while limiting downside exposure.

The key is to recognize that “no annuitization” is surely not the optimal default option. Rather,
through the creative use of existing (or yet-to-be-developed) financial products, it is likely that a default
can be designed that provides a basic level of secure retirement income for most participants while
preserving a degree of choice and flexibility for those who wish to choose differently.

6.2.3 Recommendations for Designing and Evaluating Financial Education Programs

Recommendation 7: Governments need to dedicate resources to evaluating the effectiveness of
financial education programs in influencing decisions regarding withdrawals during the retirement period.
Governments around the world have expressed an interest in improving financial literacy, and financial
education is often suggested as the pathway to achieve this goal. Despite this, “relatively few studies have
attempted to estimate the effectiveness of financial education programs in altering retirement goals or
retirement savings behavior” (Clark, et al, 2006). Those studies that do exist (e.g., Bayer, Bernheim and
Scholz 1996; Clark and Schieber 1998; Madrian and Shea 2001; Lusardi 2004) focus primarily on issues
related to the accumulation of assets, particularly inside employer-sponsored plans. With regard to how
financial education influences decisions about how to withdraw from accumulated savings, there appears
to be no systematic research whatsoever. This is a striking deficiency in our knowledge, and correcting it
is a necessary condition for designing effective programs in this area.

Recommendation 8: Evaluations of the efficacy of financial education programs in this area should
focus on measuring changes in behavior, not just changes in knowledge. There are a large number of
issues that an individual must consider when evaluating how to spend down his or her accumulated
retirement assets. As a result, the number of dimensions along which financial education might be needed
is large. For example, to make a fully informed decision, individuals need to understand the details of how
an annuity or an alternative financial product works, the explicit as well as the hidden costs of purchasing
such a product, and other product features. In addition, the individual needs to have some knowledge of the
distribution of possible lengths-of-life (not just average life expectancy), the implications of having too few
resources at older ages, as well as an understanding of other risks that he or she might face (e.g., medical
expenditures, inflation). If financial education programs are too narrowly focused, they may be
insufficient to change behavior.

Recommendation 9: The design and evaluation of financial education programs must also recognize
the role of framing and other behavioral biases. Given the emerging evidence about the importance of
framing, the potential exists for improperly framed financial education programs to reduce, rather than
increase, the propensity of individuals to make good decisions about insuring against length-of-life
uncertainty. For example, if financial education programs are delivered in an “investment frame” that
focuses on financial risk, rates of return, break-even analysis, and liquidity, this might lead individuals to
dislike annuities even more. In contrast, if financial education programs are delivered in a “consumption
frame” that emphasizes the desirability of having a life-long source of income, then individuals might be
more likely to purchase annuities.

Recommendation 10: The OECD, notably through the recently created International Gateway for
Financial Education, should serve as a clearinghouse for research findings and other information relevant
to the design, implementation, and evaluation of “best practices” in the area of financial education and
annuitization. While the specific institutional features of pension and annuity markets differ around the
world, there appear to be strong commonalities in the manner in which individual consumers evaluate the
annuitization decision. As policymakers, market participants, and researchers make progress in expanding
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our knowledge about these issues, the global dissemination of the key lessons will be important for
designing workable, effective and efficient programs.

7. Conclusions

The aging of the population is an issue of central concern to OECD and non-OECD governments
across the world. According to “middle-of-the-road” assumptions, “the ratio of people over 65 to those
between 20 and 64 could double between now and the middle of the century. And in some countries, such
as Japan, Italy and Spain, this ageing will be much stronger” (Cotis 2003).

These demographic trends will place increased pressure on government budgets due to the
predominance of pay-as-you-go pension and health care systems. As a result, it is likely that individual
citizens will bear an increasing share of the responsibility for financing their own retirement. A critical
part of that responsibility is accumulating resources during one’s work life. An equally critical part of that
responsibility is making financial decisions that will ensure that one’s accumulated resources can provide
for sustainable income during retirement. Financial products that guarantee a life-long income stream
should therefore play an increasingly important role in individuals’ retirement planning processes.

A large and ever-growing body of academic research, however, suggests that consumers around the
world have a strong aversion to annuities. This aversion is evidenced both by the small size of voluntary
annuity markets around the world and by survey / experimental research that is supportive of a consumer
dislike of annuities. When combined with the widespread lack of basic financial knowledge that has been
documented in many countries, there are compelling reasons to believe that public policy makers should
consider whether there are policies that can improve individual and social welfare outcomes in this context.

Financial education programs are one policy lever that might prove useful in helping individuals make
better decisions about retirement income sustainability. Unfortunately, there appears to be virtually no
systematic or rigorous evidence showing whether financial education programs help individuals make
better asset decumulation decisions. Indeed, what little evidence there is about the correlation between
existing levels of financial literacy and annuitization decisions provides inconsistent results. Promoting
research and evaluation in this area should be a priority for OECD member nations as well as other
countries facing similar shifts in retirement policy.

In the meantime, policymakers may wish to consider whether appropriately designed default options
can be implemented to encourage — but not require — increased annuitization among retirees. While
designing appropriate default options is more difficult for the annuitization decision than for many other
decisions, owing to the “irreversible” nature of traditional annuity products, it is quite likely that better
default options can be designed. A “no annuitization” default does not seem to be a satisfactory solution,
given the important ways in which longevity risk complicates the financial planning process for most
retirees.
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