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Introduction 
Annuities have long been the basic building blocks of 
the U.S. retirement income system.  Both Social Secu-
rity and traditional employer pensions are annuities, 
paying retirees a specified sum each month for as 
long as they live.  But due to the decline in Social Se-
curity replacement rates, for any given retirement age, 
and the shift in employer plans from defined benefit 
pensions to 401(k)s, a growing number of workers are 
entering retirement with more financial savings and 
less annuity income.  

Economists generally agree that many retirees 
would benefit if they annuitized at least some of their 
401(k) savings.  This brief reviews studies by the U.S. 
Social Security Administration’s Retirement Research 
Consortium that assess how best to meet this goal.  
The discussion proceeds as follows.  The first section 
presents the value that annuities offer.  The second 
section explains how this value is affected by medical 
expense risk and bequest motives.  The third section 
identifies key behavioral impediments to annuitiza-
tion.  The fourth section reviews initiatives that ad-
dress these impediments.  The fifth section concludes 
that accustoming 401(k) participants to focus on 
retirement income rather than accumulations and 
developing an effective default distribution for 401(k) 
assets are promising initiatives to explore. 

The Value Annuities Offer  
Annuities assure retirees an income for as long as 
they live.  This assurance is quite valuable, as it is 
very hard to predict how long a given individual will 
live.  A healthy 65-year old man in an employer pen-
sion plan has a 25-percent chance of dying by age 78, 
or of living to age 91 or beyond.  How many people 
will live to a particular age, by contrast, is far more 
predictable.  About 75 percent will live to age 78 and 
25 percent to age 91 (see Figure 1).  This predictabil-

By Steven A. Sass*

R E S E A R C H
RETIREMENT 

Figure 1. Percentage of Healthy Men Age 65 in 
Employer Pensions Who Survive to Specified Ages

Source: Author’s calculations from Society of Actuaries 
Retirement Plans Experience Committee (2014).  
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10 percent for those in their 80s (see Figure 2).  These 
rising mortality rates push up the value of annuitant 
mortality credits in a similar fashion.  

Studies by Wolfram Horneff, Raimond Maurer, 
Olivia Mitchell, Ivica Dus, and Michael Stamos extend 
the analysis to include investments in equities.6  The 
higher expected returns on equities enhance the value 
of drawing an income out of savings, reducing the 
incentive to annuitize.  But the effect is to delay, not 
eliminate, annuitization.  For moderately risk-averse 
households, the optimal strategy is to annuitize when 
they reach their early 80s.  

Delay is not the only way to buy longevity insur-
ance at older ages, when mortality credits are most 
valuable.  Retirees can also buy advanced life deferred 
annuities (ALDAs) – an annuity purchased at retire-
ment that begins payments much later, say at age 85.  
A study by Guan Gong and Anthony Webb compares 
ALDAs to conventional annuities and finds that AL-
DAs provide a significant share of the value at a much 
lower cost.7  The study’s estimates show that using 
about one-sixth of the household’s savings to buy an 
ALDA at age 65, which begins payments at age 85, 
provides two-thirds of the insurance value of an an-
nuity that begins payment immediately.  Drawing an 
income out of the remaining savings to age 85, when 
the ALDA payments start, is also much simpler than 
drawing an income from savings over an uncertain 
lifetime.  Simply drawing the same amount in real 
terms each year for twenty years is also nearly as 
good as the far more complicated “optimal” approach.  
Households that buy an ALDA and pursue this naïve 
strategy would also be better off than if they optimally 
decumulate or buy an immediate annuity at age 65.  
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ity allows insurers to set monthly annuity payments 
at a level they can assure will continue as long as all 
in the pool are alive.  Annuities work by allowing 
the resources of those who die to provide benefits to 
those who survive.  These “mortality credits,” all else 
equal, raise monthly payments above what individuals 
themselves can safely draw from a given amount of 
savings.1

A series of studies quantify the value that annui-
ties provide by estimating “annuity equivalent wealth” 
(AEW) – the wealth retirees would need to get the 
same expected utility that an annuity provides.2  

A pioneering study by Olivia Mitchell, James Po-
terba, Mark Warshawsky, and Jeffrey Brown estimates 
AEW assuming retirement at age 65, with half the 
retiree’s wealth already annuitized, and with all sav-
ings, annuitized or not, invested in riskless bonds.3  
The AEW estimate for an “actuarially fair” annu-
ity – an annuity not burdened by the costs found in 
commercial annuities – is 1.33.  That number means 
that retirees pursuing an optimal drawdown strategy 
would need a third more wealth to get the same ex-
pected utility as an actuarially fair annuity.  The study 
then incorporates the costs associated with commer-
cial annuities, estimating that they reduce the present 
value of annuity payments by about 8 percent.  This 
reduction lowers AEW for current annuitants to about 
1.2.  That is, they would need 20 percent more wealth 
to get the same expected utility using an optimal 
drawdown strategy.4

A study by Anthony Webb and Irena Dushi extends 
the analysis to include higher levels of pre-existing 
annuitized wealth and the option to annuitize at older 
ages.5  The study shows that the value of annuitization 
is quite sensitive to pre-existing annuitized wealth: the 
lower the level of annuitized wealth, the more valu-
able is the annuity’s assurance of a basic retirement 
income.  When Social Security, defined benefit pen-
sions, and housing accounted for most of the wealth 
of retirees, the costs of commercial annuities more 
than offset the value of the insurance they provided.  
When only half of a household’s wealth is annuitized, 
which is increasingly the case, commercial annuities 
do add value.  The longevity insurance they provide 
is less valuable for couples, as couples pool longevity 
risk, and most individuals retire as couples.  The study 
nevertheless finds that for couples with half their 
wealth pre-annuitized, commercial annuities become 
attractive when they are in their mid- to late-70s.  
Around this point, annuitant mortality rates begin to 
rise rapidly, accelerating from below 5 percent to above 

Figure 2. Mortality Rates for Healthy Men in 
Employer Pensions

Source: Author’s calculations from Society of Actuaries 
Retirement Plans Experience Committee (2014).
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Medical Expenses, Bequest 
Motives, and the Value of 
Annuitization 
Retirees use their savings not only as a source of 
income.  They also hold savings as precautionary 
reserves, primarily to cover potential medical and 
long-term care expenses or to be left as bequests.  As 
savings used to buy an annuity cannot be used in an 
emergency or left as a bequest, these other uses are 
often assumed to reduce the value of annuitization.  

A theoretical analysis by Thomas Davidoff, Jeffrey 
Brown, and Peter Diamond finds that it is optimal to 
hold precautionary reserves to cover medical expenses 
if these expenses occur early in retirement.8  But 
if they shoot up late in life, the analysis finds that 
households would be better off with an annuity.  The 
reason is that consumption in an optimal drawdown 
declines with age, even if medical expenses rise, as 
the likelihood of survival declines.  Annuities use 
mortality credits – the flip side of declining survival 
probabilities – to provide higher incomes at these 
older ages to help cover rising medical expenses. 

A study by Mariacristina De Nardi, Eric French, 
and John Bailey Jones shows that medical expense 
risk indeed rises sharply at advanced ages.9  This pat-
tern is especially true for higher income households 
most likely to have significant 401(k) balances, as they 
are more likely to survive to these ages, more able to 
pay for expensive care, and less likely to qualify for 
means-tested Medicaid benefits.  The study also finds 
that retirees decumulate their savings quite slowly, 
consistent with a strategy of retaining precautionary 
reserves to cover late-life medical costs.  

A study by Gaobo Pang and Mark Warshawsky 
confirms the hypothesis that the pattern of medical 
expenditures enhances, rather than diminishes, the 
value of annuitization.10  The study identifies the 
utility-maximizing mix of equity, bond, and annuity 
investments over the course of retirement.  It finds 
that households maximize utility early in retirement 
by reducing consumption and building up precau-
tionary reserves to cover potential near-term medical 
expenses.  But as mortality rates and the value of mor-
tality credits increase, the prospect of rising medical 
expenses down the road makes annuitization more 
attractive, as shown in Figure 3 in which the black 
bars exceed the value of the gray bars.  The analysis 
also indicates that medical expense risk has the great-
est positive effect on the value of annuities for higher 
income households.  

In addition to medical expenses, the study also 
estimates the effect of bequest motives on annuity 
value (see the red bars in Figure 3).  It finds the desire 
to leave a bequest reduces, but does not eliminate, the 
value of annuitization for low- and middle-income 
households (as the red bars still exceed 1.0), and actu-
ally increases the value of annuitization for higher-
income households.  For higher-income households, 
basic consumption needs take a smaller share of their 
income and wealth.  By assuring these needs are met, 
annuitization allows a greater share of their wealth to 
be invested in equities, increasing the expected size of 
bequests.  The study thus shows that medical expense 
risk and bequest motives do not negate the value of 
annuitization for most U.S. households – and signifi-
cantly increase the value of annuitization for higher-
income households most likely to have significant 
401(k) balances. 

Behavioral Barriers to 
Annuitization 
Given the value that annuities provide, economists 
have been puzzled by the fact that very few retirees 
buy them.  To address this question, researchers have 
conducted a series of experiments that identify pow-
erful behavioral factors that impede annuitization.  
Among the most potent are the ways that individuals 
respond to the complexity of annuitization decisions, 
to how the options are framed, and to the possibility 
of dying before reaching the “break-even” age. 

Figure 3. Annuity Equivalent Wealth and Effect 
of Medical Expense Risk and Bequest Motives, by 
Income Decile

Source: Author’s calculations using data from Pang and 
Warshawsky (2010).
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Complexity of Annuitization Decisions

As the above discussion makes clear, the value that 
commercial annuities provide is hardly self-evident.   
An experiment by Jeffrey Brown, Arie Kapteyn, Erzo 
Luttmer, and Olivia Mitchell shows how difficult it 
is for the typical consumer, not versed in the latest 
economic research,  to assess the value of a far more 
familiar and actuarially fair annuity – monthly Social 
Security benefits – and how this complexity impedes 
annuitization.11  The experiment asked subjects to 
value a $100 change in monthly benefits in two sepa-
rate sessions.  In one session, subjects were asked 
how much they would pay to buy a $100 increase in 
their benefits; in the other they were asked how much 
they would demand to sell $100 in monthly benefits.  
When value is hard to assess, people are only willing 
to buy or sell at a “very good” price.  The median price 
the subjects were willing to pay, $3,000, was dramati-
cally less than their $13,750 median selling price (see 
Figure 4), indicating significant difficulty in assessing 
the value of the $100 monthly benefit.12

   

down option, with the choice presented to half the 
subjects in a consumption frame and to the other half 
in an investment frame.13

•	 The consumption frame presented the options 
solely in terms of how much retirees could spend 
and never mentioned the $100,000 used to gener-
ate that income.  Subjects were told that option 
A (the annuity) allowed retirees to spend $650 a 
month for life, and the payments would stop at 
death.  Option B (the drawdown option) allowed 
retirees to spend a greater or smaller amount each 
month at their discretion.  With Option B, they 
were told that if they spent $650 a month they 
would run out of money at age 85 but that reduc-
ing monthly spending to $400 would ensure that 
they had enough for life.  Regardless of the amount 
they decided to spend under Option B, any funds 
remaining at death would be left as a bequest.  

•	 The investment frame presented the choice in 
terms of how much an investment of $100,000 
earns and the retiree’s access to the funds in-
vested.  Option A (the drawdown option) earns 
4-percent, allows retirees to access their funds 
at any time, and any funds remaining at death 
are left as a bequest.  In option B (the annuity), 
retirees invest $100,000 in an account that earns 
$650 a month, the amount that they receive.  In 
addition, they were told that they could not access 
the funds invested, and the earnings would stop at 
death with the investment then worth nothing. 

Although the options are essentially the same in 
either frame, 72 percent preferred the annuity when 
presented in the consumption frame, versus only 21 
percent when presented in the investment frame.

Prospect of Dying Before “Break-even” Age 

Loss aversion is a powerful behavioral impulse, and 
an experiment by Julie Agnew, Lisa Anderson, Jeffrey 
Gerlach, and Lisa Szykman highlights its significance 
in annuitization decisions.14  The experiment asked 
subjects to choose between an annuity and an invest-
ment option after viewing one of three five-minute 
slide shows.  One emphasized “potential financial 
losses associated with investing in the stock mar-
ket;” the second emphasized “losses associated with 
purchasing an annuity and dying early before recoup-
ing the benefits;” and the third was neutral and did 
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Figure 4. “Buy” and “Sell” Prices for a Hypothetical 
$100 Change in Social Security Benefit

Source: Brown et al. (2013).
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How the Options Are Framed 

Given the difficulty retirees have in assessing the 
value of an annuity, it is not surprising that the way 
annuities are presented affects how they are valued.  
In an experiment by Jeffrey Brown, Jeffrey Kling, 
Sendhil Mullainathan, and Marian Wrobel, subjects 
were asked to choose between an annuity and a draw-
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not highlight a risk of loss.  The results show that: 
1) highlighting the risk of loss in the stock market 
made men, but not women, more likely to choose the 
annuity; and 2) highlighting the risk of dying before 
recouping the benefits of annuitization made both 
men and women more likely to reject the annuity.  
The results identify loss aversion – an aversion to 
exchanging money in-hand for payments that could 
terminate “prematurely” – as a potent impediment to 
annuitization.15

How Can We Realize the  
Value Annuities Provide? 
Given the value that annuities provide, helping house-
holds overcome the behavioral impediments to an-
nuitization has become an important policy objective.  
Several proposed initiatives could help. 

The government requires 401(k) plans to send 
participants periodic statements reporting their ac-
count balance, a requirement that puts retirement 
planning in an investment frame.   The government 
has announced its intention to require these state-
ments to also report the lifetime income streams 
these balances could provide, with monthly amounts 
calculated based on the availability of an actuarially 
fair annuity.16  While such annuities are not available 
in the marketplace, this requirement puts retirement 
planning in a consumption frame and provides a 
benchmark for assessing other ways of drawing an 
income out of savings at retirement.  At retirement, 
other proposals would:

•	 Require 401(k) and IRA providers to offer an-
nuitization options, perhaps from a government-
sponsored clearinghouse similar to the recently 
established health insurance exchanges.  This 
provision would greatly simplify the task of shop-
ping for an annuity; lower the price of an annuity 
by reducing marketing costs and perhaps also 
adverse selection; and provide greater assurance 
that the insurer is financially sound.  

•	 Allow participants to annuitize just a portion of 
their balance.  A survey by John Beshears, James 
Choi, David Laibson, Brigitte Madrian, and 
Stephen Zeldes found that a substantial share of 
respondents would annuitize a portion of their 
savings in response to a desire “to make sure I 
have enough income later in life” while retaining 
the remainder in response to a desire for “flexibil-
ity in the timing of my spending.”17

•	 Make an annuity the default distribution of a 
portion of the participant’s balance at retirement.  
Defaults significantly increase the share of work-
ers who contribute to a 401(k), and a properly 
designed default could significantly increase the 
share of workers who purchase an annuity.   

That properly designed default could well be an 
ALDA, an annuity explicitly designed to assure an in-
come later in life, combined with a simple drawdown 
program to the age at which ALDA payments begin.18  
An ALDA provides most of the longevity insurance an 
immediate annuity provides, takes only a portion of 
a participant’s savings, and greatly simplifies the task 
of drawing an income out of the retiree’s remaining 
savings.  The Treasury Department aimed to encour-
age the use of ALDAs in 2014 when it exempted 
ALDAs purchased with 401(k)/IRA savings (up to a 
maximum of $125,000) from the Internal Revenue 
Service’s required minimum distribution rules.19  An 
ALDA default would not suit all participants, and all 
would be free to opt out.  But it should suit most, and 
could be attractive enough for most to accept.  

Conclusion  

Given the value that annuities provide, the shift to 
less annuitized income from Social Security (at any 
given retirement age) and employer defined benefit 
plans is a significant loss for workers now entering 
retirement.  While commercial annuities have higher 
costs and are subject to adverse selection, they provide 
significant value at older ages when mortality rates 
rise and those who survive are likely to incur signifi-
cant medical expenses.  Realizing that value will not 
be easy, given the powerful behavioral impediments 
to annuitization.  Nevertheless, encouraging 401(k) 
participants to view retirement planning through a 
consumption frame and making an ALDA the default 
distribution for a portion of account balances are 
promising initiatives to explore. 
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Endnotes
1  Yaari (1965). 
 
2  Annuity equivalent wealth should be seen as a 
lower bound on the value that annuities provide, as it 
assumes that retirees who do not annuitize would use 
an optimal drawdown strategy identified using sophis-
ticated numerical techniques – a strategy that retirees 
are clearly ill equipped to identify.   

3  Mitchell, et al. (1999). 

4  Annuitants tend to have above-average longevity.  
Median life expectancy at age 65 is 18 years for all 
men and 21 years for male annuitants.  As annuity 
payments are based on annuitant mortality, this “ad-
verse selection” reduces the value of commercial an-
nuities for retirees with average longevity.  The study 
estimated that the expected present value of annuity 
payments for individuals with average longevity fell 
to about 83 percent of the price of the annuity.  While 
annuitization remains advantageous for individuals 
with average longevity, AEW falls to about 1.1 (see 
Bell and Miller 2005 and U.S. Department of the Trea-
sury, Internal Revenue Service 2013).  But as workers 
entering retirement with significant 401(k) balances 
tend to have above-average longevity, the study’s re-
sults suggest that most would benefit by annuitizing 
at least some of their savings. 
  
5  Dushi and Webb (2004).

6  Horneff, Maurer, and Stamos (2006), Horneff et al. 
(2008), and Horneff et al. (2009). 

7  Gong and Webb (2010).  Also see Horneff and 
Maurer (2008). 

8  Davidoff, Brown, and Diamond (2005). 

9  De Nardi, French, and Jones (2006).

10  Pang and Warshawsky (2010). 

11  Brown, Kapteyn, Luttmer, and Mitchell (2013). 

12  The difficulty in assessing the value of an annuity 
is indicated by the fact that the median price at which 
the subjects were willing to sell was less than the ex-
pected present value of future benefits ($17,000) and 
even further below annuity equivalent wealth – the 
savings needed to get the same expected utility using 
an optimal drawdown strategy ($22,500) – using the 
1.33 AEW factor estimated in Mitchell et al. (1999). 

13  Brown et al. (2008).  

14  Agnew, et al. (2008). 

15  Also see Brown, Kapteyn, and Mitchell (2016) and 
Payne, et al. (2015).

16  U.S. Department of Labor, Employee Benefits 
Security Administration (2013).

17  Beshears, et al. (2014).

18  See Ambachtsheer (2016) for one such proposal, 
which includes a gradual transition from accumula-
tion to decumulation.

19  U.S. Department of the Treasury (2014).
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