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INTRODUCTION

T
his literature review aims to advance research-
ers’, industry practitioners’, and regulators’ 
knowledge about consumer demand for annu-
ities and guaranteed lifetime income.1 While the 
classic economic literature predicts substantial 

take-up of annuities, many empirical studies find the 
participation rate to be well below the predicted level, 
a situation called the annuity puzzle. An important step 
in solving this puzzle is to understand the consumers’ 
decision-making process when considering purchase of 
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protection against the risk of outliving one’s retirement savings, yet the 
take-up of annuities is limited and below theoretical predictions by 
academic research. To shed light on this puzzle, I survey empirical studies 
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an annuity. In this review I survey and synthesize the 
academic research frontier on key factors that influence 
the demand for annuities, drawing on empirical studies 
from multiple disciplines including economics, finance, 
insurance, marketing, and psychology. In addition to cri-
tiquing the methods and findings of studies that have 
been done, I make suggestions for future research, pri-
oritizing the most actionable issues for the American 
retirement ecosystem.

This review consists of four sections. The first section 
reviews the demographic and economic factors that 
impact consumer demand for annuities. Identifying the 
key factors at play will help inform further research on 
the underlying mechanism that shapes demand for annu-
ities. I evaluate the relation between annuity demand 
and the most important factors studied in the literature: 
annuitizable wealth, Social Security and other forms of 
pre-annuitized income, lifetime or preretirement level of 
income, age, gender, marital status, children, race and 
ethnicity, and education.

The second section examines the role of rational con-
sumer preferences in making decisions about annuities. 
Rational preferences are the buyer characteristics typi-
cally included in life-cycle models of annuity demand 
in an expected utility framework. I review several pref-
erences and parameters identified by prior research, 
including bequest motives, risk aversion, time prefer-
ences for future cash flows, and subjective life expectancy 
and health status.

1. �This review focuses on immediate lifetime annuities that provide a stable income right after the purchase and continue as long as the annuitant is alive. For 
simplicity, I will use the term “annuity” for the rest of this review.
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2. Sometimes total household wealth is studied in a paper, which will be noted accordingly.

The third section covers behavioral impediments and 
the product design of annuities and life-protected 
income. The behavioral economics literature has found 
numerous biases and decision heuristics in personal 
finance decisions that are inconsistent with the classic 
rational models. In the context of annuity purchasing 
decisions, a prominent example of a behavioral imped-
iment is the framing effect: people display a higher 
demand for an annuity when it is described as a prod-
uct supporting future consumption rather than as an 
investment product. This section reviews the relevant 
consumer biases and heuristics in annuity decisions, 
as well as the product design and information framing 
by suppliers and regulators that can create or mitigate 
the behavioral barriers.

Recent research emphasizes the role of financial literacy 
and cognitive ability in financial decision-making, which 
I explore in the fourth section. To develop interventions 
that would help consumers overcome the behavioral 
impediments in purchasing annuities, I review relevant 
studies from this strand of literature and discuss the 
potential value of financial and pension literacy, cogni-
tive ability, and other solutions that can be implemented 
in the American retirement ecosystem.

Finally, I offer some concluding remarks and suggest 
future research.

Throughout this literature review, I weight each study 
by my evaluation of its empirical soundness regarding 
research design and data quality. I give the highest cred-
ibility to studies that use actual consumer behavior, 
namely revealed preference data. Among those studies 
I prioritize data on observed ownership of annuities, 
followed by survey data on self-reported annuitization. 
I give less weight to stated preference data, which are 
hypothetical choices collected from survey and labora-
tory experiments. The advantage of revealed preference 
data is that they are actual decisions with high stakes 
and thus are more reliable for researchers. Because there 
is no guarantee that participants will make the same 
choices in the real world as the choices they report in 
the experiment, findings based on stated preference 
data are less credible, but still provide valuable insights. 
Importantly, when I discuss the effect of a potential 

factor on annuity demand, other confounding factors 
have already been controlled for in the cited studies by 
research techniques such as multivariate regressions 
and randomized controlled trials.

1. �DEMOGRAPHIC AND  
ECONOMIC FACTORS

Typical economic models of household finance pre-
dict that people make annuity-related decisions based 
on their annuitizable wealth, marital status, and age, 
among other factors. In this section, I review empirical 
findings about how demographic and economic factors 
affect consumer demand for annuities.

1.1. Annuitizable Wealth

The role of household wealth in determining annuity 
demand is multifaceted. First, an individual will need a 
minimum amount in cash to purchase the annuity prod-
uct. Second, wealthy people may place less value on the 
longevity insurance embedded in annuities because they 
can self-insure against longevity risk, prefer to self-man-
age their retirement wealth, or want to leave bequests. 
I review annuitizable wealth in this subsection and dis-
cuss pre-annuitized wealth including Social Security in 
subsection 1.2.2 

Most studies using revealed preference data find a pos-
itive relation between annuitizable wealth and demand 
for annuities (Benartzi, Previtero, and Thaler 2011; Brown 
and Previtero 2020; Bütler, Staubli, and Zito 2013; Bütler 
and Teppa 2007). Among those, the studies by Benartzi, 
Previtero, and Thaler (2011) and Brown and Previtero 
(2020) are the most relevant since they have convincing 
large samples from the United States. In total, those two 
studies examine more than 130,000 choices between an 
annuity and a lump sum as the payout option from more 
than 100 defined-benefit plans in the United States.

Mottola and Utkus (2007) find that people with a higher 
account balance are less likely to annuitize, but their 
sample is limited to two defined-benefit plans. Banks, 
Crawford, and Tetlow (2015) find an insignificant rela-
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3. Total household wealth is studied.
4. Total household wealth is studied.
5. For pensioners with pension rights only.
6. Total household wealth is studied.
7. Deferred annuities are studied.

tion using data from the United Kingdom. Among the 
research using stated preference, several studies find a 
higher demand for annuities among wealthier consum-
ers (Cappelletti, Guazzarotti, and Tommasino 2013; Chou 
et al. 2016; Hurd and Panis 2006;3 Inkmann, Lopes, and 
Michaelides 2011;4  van der Cruijsen and Jonker 2019),5 yet 
Brown (2001) and Guillemette et al. (2016) find a lower 
demand, and others do not find a significant wealth effect 
(Bateman et al. 2017; Bockweg et al. 2018;6 Shu, Zeitham-
mer, and Payne 2018). Notably, a significant inverse 
U-shaped wealth effect is found by Bütler and Teppa 
(2007), Chou et al. (2016), Lee (2016),7 and Shu, Zeitham-
mer, and Payne (2018).

Taken together, current evidence suggests that demand 
for annuities increases with a person’s annuitizable wealth 
until a certain point and then decreases, displaying an 
inverse U-shaped relation between wealth and annuity 
demand.

1.2. �Social Security and Other  
Pre-annuitized Incomes

Social Security accounts for more than half of the total 
income for those over age 65 in the United States (Baner-
jee 2013). There would be little need for private annuities 
if most of a consumer’s wealth were already annuitized 
in the form of Social Security or other pension incomes 
(Dushi and Webb 2004). Many economic and insurance 
studies build theoretical models underscoring the import-
ant role of social insurance in annuity demand (Hong and 
Ríos-Rull 2007; Hosseini 2015; Purcal and Piggott 2008).

Using revealed preference data in the United States, Bern-
heim (1991) finds a significant negative relation between 
Social Security benefits and private annuity income. 
Banks, Crawford, and Tetlow (2015), in contrast, find in a 
UK sample that people with other private pension incomes 
are more likely to choose annuitization over income draw-
downs. Using stated preference data, Chou et al. (2016), 
Guillemette et al. (2016), and Schreiber and Weber (2016) 
do not find the self-assessed chance of receiving Social 
Security benefits or other pension incomes to be related 
to annuity demand. This disagreement might be due to 

the international differences in social insurance systems 
(Chou et al. 2016; Schreiber and Weber 2016) or sample 
composition (Guillemette et al. 2016).

Overall, despite theories predicting that those with higher 
pension benefits will demand fewer additional annuities, 
the empirical evidence on this matter is rather thin. A pos-
sible reason for the paucity of evidence is that it is difficult 
for researchers to access administrative data on Social 
Security wealth and annuity choices for the same sample.

1.3. �Lifetime or Preretirement  
Level of Income

Besides wealth, the level of lifetime income or preretire-
ment salary can also affect decisions people make about 
annuities. Annuities benefits are paid on a regular basis 
similar to a salary from a job, and therefore consumers 
might be thinking of the annuity product as a way of replac-
ing a targeted share of the income they received while 
working.

Using revealed preference data, most studies provide 
convincing evidence of a positive effect of the level of 
personal lifetime income or preretirement income on 
annuity demand (Chalmers and Reuter 2012; Clark, 
Morrill, and Vanderweide 2014; Hagen 2015; Pfarr and 
Schneider 2013). Chalmers and Reuter (2012) examine 
the real choices between annuities and lump sums by 
more than 32,000 public employees in Oregon and find 
having a preretirement salary in the top quartile is signifi-
cantly related to a higher demand for annuities. Previtero 
(2014) finds a negative effect of earning top-quartile sal-
aries on the probability of choosing an annuity over a 
lump sum in a defined-benefit plan from IBM, but the 
average annual income in his sample ($101,070) is much 
higher than in other studies. Mottola and Utkus (2007) 
analyze data on two Fortune 500 defined-benefit plans 
and find the effect of household income to be positive on 
annuitization choice for one plan and insignificant for 
the other. Similar to wealth, an inverse U–shaped rela-
tionship between income and annuity demand is found 
by Clark, Morrill, and Vanderweide (2014). Most studies 
using stated preference data do not find a strong effect of 
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8. The sample consists of only men.
9. For stockholders only.
10. Deferred annuities are studied.
11. Deferred annuities are studied.
12. The effects are concentrated among stockholders.

personal or household income (Bockweg et al. 2018; Cap-
pelletti, Guazzarotti, and Tommasino 2013; Chou et al. 
2016; Guillemette et al. 2016; Nosi et al. 2017; Schreiber 
and Weber 2016; Shu, Zeithammer, and Payne 2018; 
Teppa and Lafourcade 2014). The only exception is van 
der Cruijsen and Jonker (2019), who find pensioners (or 
retirees) in a Dutch survey who have a higher personal 
monthly income express greater willingness to receive 
part of their remaining pension as a lump sum.

Based on the reviewed studies, it appears that income level 
is positively associated with annuity demand. A possible 
explanation for the discrepancy between revealed pref-
erence and stated preference studies is that in revealed 
preference studies those with lower income still have the 
same willingness as the high earners to annuitize, but 
they do not do so because of financial constraints.

1.4. Age

Assuming that age is priced in annuities in a way that 
takes into account the mortality risk by age, classic 
economic models predict that annuity demand should 
be independent of age. Still, retirement planning may 
evolve as people age due to social and psychological fac-
tors that are irrelevant to mortality risk.

Most studies with revealed preference data find a higher 
demand at an older age for claiming pension benefits 
(Benartzi, Previtero, and Thaler 2011; Brown and Pre-
vitero 2020; Bütler, Staubli, and Zito 2013;8 Inkmann, 
Lopes, and Michaelides 2011;9 Lee 2016;10 Mottola and 
Utkus 2007). Clark, Morrill, and Vanderweide (2014) find 
a lower demand at older ages, but their sample is much 
younger (18–49) than the other studies. Others do not 
find a significant age effect (Hurwitz and Sade 2019; Pfarr 
and Schneider 2013; Previtero 2014).

A less clear picture arises as we turn to stated preference 
studies: many of them find age to be positively correlated 
with annuity purchase (Bockweg et al. 2018; Cappel-
letti, Guazzarotti, and Tommasino 2013; Chou et al. 
2016; Teppa and Lafourcade 2014; van der Cruijsen and 
Jonker 2019), whereas others find the opposite to be true 

(Guillemette et al. 2016; Hurd and Panis 2006; Schreiber 
and Weber 2016), and some do not identify any effects 
(Beshears et al. 2014; Shu, Zeithammer, and Payne 2018).

Overall, the evidence suggests that older people are more 
likely to annuitize when they choose between annuities 
and lump sums for pension benefits. A possible reason 
why the relation is not always found in the research 
is that other economic and demographic factors like 
wealth, income, and gender may sometimes dominate 
the age effect.

1.5. Gender

Gender effects on investment decisions and retirement 
wealth management have been widely documented in 
the literature (Agnew, Balduzzi, and Sunden 2003; Barber 
and Odean 2001; Dwyer, Gilkeson, and List 2002; Eckel 
and Grossman 2008; Sundén and Surette 1998). In this 
subsection I review current evidence on the relation 
between gender and annuity demand.

Among studies on revealed preference data, most find 
that women have a higher demand for annuities on 
average, and the gender difference is large (Benartzi, 
Previtero, and Thaler 2011; Brown and Previtero 2020; 
Chalmers and Reuter 2012; Clark, Morrill, and Vander-
weide 2014; Lee 2016;11 Mottola and Utkus 2007; Previtero 
2014). For example, Brown and Previtero (2020) look at 
more than 27,000 employees from defined-benefit plans, 
among whom 42% chose an annuity over a lump sum at 
retirement; being female increases the predicted proba-
bility of choosing annuities by 4%. Several other studies 
find either an insignificant gender effect or mixed evi-
dence (Hagen 2015; Hurd and Panis 2006; Hurwitz and 
Sade 2019; Schreiber and Weber 2016). In contrast, Bütler 
and Teppa (2007) and Inkmann, Lopes, and Michaelides 
(2011)12 find that female pension fund members annu-
itize less in their data.

Research using stated preference data yields ambigu-
ous evidence regarding the gender effect. For example, 
Beshears et al. (2014), and Shu, Zeithammer, and Payne 
(2018) do not find a significant effect of being female on 
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13. This information is not provided in most other studies using revealed preference data.
14. Annuities with a guarantee period are an exception.

annuity demand using survey data in the United States; 
studies using international data find similar results 
(Bateman et al. 2017; Bockweg et al. 2018; Cappelletti, 
Guazzarotti, and Tommasino 2013; Chou et al. 2016; 
Pfarr and Schneider 2013; van der Cruijsen and Jonker 
2019). Some studies find evidence supporting a positive 
relationship between being female and annuity demand 
(Agnew et al. 2008; Guillemette et al. 2016; Nosi et al. 
2017). Agnew et al. (2008) focus on the role of gender. 
In an experiment on retirement investment choice, they 
find that women are more likely to prefer the annuity 
option to the option of investing on their own. On the 
other hand, Teppa and Lafourcade (2014) find, among 
their survey respondents, that women are less likely than 
men to purchase an annuity.

The overall evidence from prior studies suggests that, 
on average, women have a higher demand for annuities. 
An important caveat here is that with the gender-neu-
tral pricing in a few key studies13 (Brown and Previtero 
2020; Chalmers and Reuter 2012), the value of annuities 
is higher for women than for men because women have 
a longer average life expectancy. This may explain the 
lower demand among women found by Bütler and Teppa 
(2007) and Teppa and Lafourcade (2014), in which gender 
is priced in annuities. Also, gender is often correlated 
with many socioeconomic and psychological factors, 
and past research finds a significant gender gap in finan-
cial literacy (Agnew and Szykman 2011; Bucher-Koenen 
et al. 2017; Fonseca et al. 2012). Thus, it is unsurprising 
that there is some disagreement in the literature.

1.6. Marital Status

Family and marriage can be viewed as a risk-sharing 
arrangement and therefore a substitute for formal insur-
ance products including annuities (Brown and Poterba 
2000). In this subsection I review the empirical evidence 
regarding the effects of marriage, and in the next subsec-
tion I focus on the effects of children.

Most studies using revealed preference data find a 
negligible effect from being married in determining 
annuity demand (Hagen 2015; Hurwitz and Sade 2019; 
Mottola and Utkus 2007). Pfarr and Schneider (2013) 
find that married people in Germany are more likely 
to purchase a subsidized annuity product. Regarding 

stated preference, the evidence also suggests an insig-
nificant effect of marital status (Beshears et al. 2014; 
Bockweg et al. 2018; Cappelletti, Guazzarotti, and 
Tommasino 2013; Guillemette et al. 2016; Inkmann, 
Lopes, and Michaelides 2011; Schreiber and Weber 
2016; Shu, Zeithammer, and Payne 2018; van der Crui-
jsen and Jonker 2019). Brown (2001) finds a negative 
effect from being married, but the effect disappears 
after controlling for annuity-equivalent wealth. The 
only exception is Bateman et al. (2017), who find a pos-
itive association between being married and allocating 
retirement wealth into annuities.

A few papers further distinguish between never married 
and divorced/widowed. Bockweg et al. (2018) find that 
being divorced or widowed has no effect, while Chou 
et al. (2016) find that those who never married have a 
higher demand. Studying employer-based pension data 
from Switzerland, Bütler and Teppa (2007) find that both 
married and divorced men have significantly lower 
demand for annuities compared to single men, and that 
married women have significantly higher demand.

In summary, the literature finds that being married by itself is not 
a strong predictor of annuity demand. A potential explanation 
for this discrepancy between theories and empirical findings 
is that, whereas couples have other financial protection from 
longevity risk, they also have greater retirement wealth to allo-
cate, making them equally likely to choose annuities. Another 
reason is that the relative generosity of joint-and-survivor annu-
ities compared to single-life annuities differs across the research 
data sets, and thus annuities might be more attractive to married 
people in some contexts but not in others.

1.7. Children

Having children can affect annuity demand in at least 
two ways. First, people spend substantial financial and 
time resources raising children; given the same life-
time income and wealth, people with children will have 
significantly less annuitizable retirement savings com-
pared to those without children. At the same time, adult 
children can be a substitute for annuities in providing 
financial support for parents as they age. Second, the 
intention to leave bequests to children will also alter 
one’s annuity holding because annuities cannot be 
inherited (Lockwood 2012).14
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15. �Pfarr and Schneider (2013) find a positive effect of high school education (compared to no secondary school) for un-subsidized pensions, but no effect of having 
a college degree.

The presence or number of children is found to be an 
insignificant factor regarding annuity demand in the liter-
ature using real choices (Hagen 2015; Inkmann, Lopes, and 
Michaelides 2011; Pfarr and Schneider 2013) and hypothet-
ical demand (Beshears et al. 2014; Brown 2001; Cappelletti, 
Guazzarotti, and Tommasino 2013; Chou et al. 2016; Shu, 
Zeithammer, and Payne 2018; van der Cruijsen and Jonker 
2019). Banks, Crawford, and Tetlow (2015) find having chil-
dren is positively correlated with choosing annuities over 
other pension payout options in their UK data, and Bütler 
and Teppa (2007) find similar results with dependent chil-
dren in a Swiss sample. In contrast, three other studies find 
the number of children to be negatively associated with 
annuity demand (Bockweg et al. 2018; Schreiber and Weber 
2016; Teppa and Lafourcade 2014).

In sum, recent research evidence suggests that having 
children does not affect the demand for annuities. While 
this conclusion does not support the view that people 
who can count on family support demand fewer annu-
ities, it might be explained by strategic bequest models 
in which parents optimize the division of bequests to 
influence children’s actions such as care and attention 
(Bernheim, Shleifer, and Summers 1986).

1.8. Race and Ethnicity

There has been little research on whether race and ethnic-
ity have any impact on the demand for annuity products. 
Brown (2001) does not find a significant effect of being 
non-white; Hurd and Panis (2006) find that Black people 
are more likely to cash out their pension entitlements 
when leaving their jobs than are white people or people 
of other races, though there are data misreporting con-
cerns in the study.

1.9. Education

Education is often used as a proxy for financial or annu-
ity literacy in research. First, better-educated people 
tend to have a more accurate understanding of the bene-
fits of annuities; second, people with a higher education 
level have a higher average life expectancy and thus are 
likely to receive larger total payments from life annuities. 
Therefore, they might demand more annuities compared 
to those with a lower educational status.

Using revealed preference data, Banks, Crawford, and 
Tetlow (2015), Brown (2001), Hurd and Panis (2006), and 
Pfarr and Schneider (2013)15 do not find education to be 
an effective predictor of annuity demand, while Ink-
mann, Lopes, and Michaelides (2011) and Hagen (2015) 
find the education level to be positively associated with 
annuity demand. Previtero (2014) finds a negative effect 
of the years of education on the probability of annuiti-
zation in an IBM defined-benefit plan, but the average 
years of education in his sample is 15.22, which is not 
representative of the general population. As to stated 
preference studies, most papers do not find education 
to be a significant factor (Beshears et al. 2014; Chou et al. 
2016; Guillemette et al. 2016; Nosi et al. 2017; Schreiber 
and Weber 2016; van der Cruijsen and Jonker 2019). Stud-
ies by Bateman et al. (2017) and Cappelletti, Guazzarotti, 
and Tommasino (2013) are two exceptions that found a 
positive effect in their sample.

Overall, evidence from current literature suggests a 
minimal impact of educational attainment on annuity 
demand. This could be explained by the fact that most 
studies have already controlled for other important fac-
tors such as wealth, income, gender, and age.

1.10. Summary

Much research to date has been focused on the role 
of various economic and demographic characteris-
tics in determining annuity demand. The most salient 
characteristics are annuitizable wealth, lifetime or 
preretirement income, age at which people make annu-
itization decisions, and gender. Other factors, including 
pre-annuitized wealth, family, and education, are not 
found to be relevant in the empirical literature.

2. �RATIONAL CONSUMER  
PREFERENCES

Within the rational expected-utility framework of deci-
sion-making in economics, several factors in consumer 
preferences have been proposed and tested to explain annu-
ity demand. This section reviews the empirical findings on 
these rational factors: bequest motives, risk aversion, time 
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16. In this study, patience is found to be a significant factor only for the preretirement sample when choosing between an annuity and a lump-sum option.

preferences for future cash flows, subjective life expectancy 
and health status, and trust in annuity providers.

2.1. Bequest Motives

The intention to leave a bequest to one’s beneficiaries 
after death is frequently proposed as a major reason to 
explain the lower-than-expected annuitization rate in 
the theoretical literature (Ameriks et al. 2011; Brown 
2001; Friedman and Warshawsky 1990; Inkmann, Lopes, 
and Michaelides 2011; Lockwood 2012).

In the empirical literature, the bequest intention is rarely 
studied using revealed preference data; an exception is 
Banks, Crawford, and Tetlow (2015), who find the owner-
ship of life insurance, a proxy for the bequest motives, is 
not significantly related to annuitization. This finding is 
echoed by most research that use stated preference data 
(Shu, Zeithammer, and Payne; Teppa and Lafourcade 
2014; van der Cruijsen and Jonker 2019). Among them the 
most convincing one is probably Brown (2001), who does 
not find a significant effect of self-reported importance of 
leaving an inheritance on intended annuitization. In con-
trast, Bateman et al. (2017) find a negative effect of bequest 
intention on annuity demand; Chou et al. (2016) find that 
self-reported bequest motives toward family members 
increase the stated demand for an annuity product, but 
the annuity in their study has a 10-year period-certain 
guarantee, which reduces the trade-off between annuities 
and bequests.

Overall, research on this topic does not find a strong 
effect of bequest motives on annuity demand. However, 
most of the studies use self-reported intention to pur-
chase annuities in surveys instead of actual choices. 
Ideally, future research can overcome the challenge of 
quantifying the bequest motives using administrative 
data and answer this question more convincingly by 
using revealed preference data.

2.2. Risk Aversion

Economic theories generally predict a positive effect of 
risk aversion on annuity demand, since an annuity is 
more attractive to risk-averse people for its income pro-
tection at older ages (Brown 2001; Brown and Poterba 
2000; Bütler and Teppa 2007).

Like bequest motives, risk aversion is rarely measured in 
revealed preference data, with the exception of the study 
by Pfarr and Schneider (2013), who use German house-
hold survey data and do not find a large impact of risk 
aversion on annuity ownership. If we turn to research 
on stated preference, a few studies find a positive effect 
(Bockweg et al. 2018; van der Cruijsen and Jonker 2019), 
while some find a negative effect (Guillemette et al. 2016; 
Knoller 2016; Shu, Zeithammer, and Payne 2018), and 
others do not find a significant effect at all (Cappelletti, 
Guazzarotti, and Tommasino 2013; Chou et al. 2016; Sch-
reiber and Weber 2016). Interestingly, Agnew et al. (2008) 
find a positive effect of risk aversion on annuity demand 
for men but a negative effect for women, which high-
lights the gender difference.

Thus, empirical literature has not made it clear whether 
risk aversion will increase or decrease annuity demand. 
One possible reason for this lack of clarity is that the 
measure of risk aversion differs across studies; another 
reason is the correlation between risk aversion and many 
other factors, including annuitizable wealth, age, gen-
der, and education, among other factors.

2.3. Time Preferences for Future Cash Flows

The economics literature documents a key role of 
time preferences (i.e., the discount rate of future 
cash flows, in financial decisions) (Angeletos et al. 
2001; Laibson 1997). Since annuity products involve 
resource exchange across time, time preferences are 
an integral part of annuity purchase decisions. In the 
literature, time preferences are sometimes termed as 
impatience or myopic attitudes in financial planning. 
For reference, using the Health and Retirement Study 
data in the United States, Brown (2001) finds 17% of 
the sample report a financial planning horizon no 
longer than one year; importantly, the annuitization 
choices by this group of people are not well explained 
by his life-cycle model.

All relevant studies have so far used only stated pref-
erence data. Using international survey data, Bockweg 
et al. (2018), Cappelletti, Guazzarotti, and Tomma-
sino (2013), and van der Cruijsen and Jonker (2019)16 
find that people who are more patient have a higher 
demand for annuities.
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17. This may lead to adverse selection in the annuity market (Finkelstein and Poterba 2002, 2004), which is not covered in this review.
18. This is true only for the preretirement sample when choosing between an annuity and a lump sum option.

2.4. �Subjective Life Expectancy  
and Health Status

The total annuity payment received by an annuity owner 
is determined by how long she lives after the purchase 
is made. Thus, a potential annuity buyer should natu-
rally evaluate her subjective life expectancy and health 
status when making a decision regarding annuities.17 In 
the literature, self-evaluated survival probability until a 
specific age is widely used to capture this factor.

Most studies using revealed preference data do not find 
a strong relationship between subjective longevity and 
annuity demand (Brown 2001; Hurd and Panis 2006; Ink-
mann, Lopes, and Michaelides 2011; Pfarr and Schneider 
2013). An exception is Banks, Crawford, and Tetlow (2015), 
who find that people who report a subjective life expec-
tancy in the lowest quartile of the distribution prefer an 
income drawdown option over annuities, but the level of 
statistical significance is weak (p = 0.1). The same study 
also examines the survival experience of the respondent’s 
parents within 10 years of the respondent’s age, a potential 
proxy for subjective life expectancy, and find an insignifi-
cant relation. This contrasts with Hagen (2015) who finds 
that having a longer-lived same-sex parent increases an 
individual’s preference for annuities compared to fixed-
term payouts. Among the studies using stated preference 
data, most report a positive relationship between one’s 
subjective life expectancy and demand for annuities 
(Bockweg et al. 2018; Payne et al. 2013; Schreiber and 
Weber 2016; Teppa and Lafourcade 2014; van der Cruijsen 
and Jonker 2019),18 yet others do not find an economically 
significant effect (Bateman et al. 2017; Chou et al. 2016; 
Shu, Zeithammer, and Payne 2018).

Similar to subjective longevity, personal evaluation of 
one’s own health status can affect annuity demand. 
Using revealed preference data from the United States, 
Brown (2001) and Hurd and Panis (2006) report that 
self-reported health is positively associated with annu-
ity purchase, whereas Wuppermann (2017) does not 
find a significant effect. At the same time, most studies 
using stated preference data do not find a strong effect 
of subjective health status (Bockweg et al. 2018; Cap-
pelletti, Guazzarotti, and Tommasino 2013; Chou et al. 
2016; Shu, Zeithammer, and Payne 2018; van der Crui-
jsen and Jonker 2019).

The literature suggests little effect of subjective life 
expectancy and health on annuity demand. The insig-
nificant effect may be attributed to the inability of people 
to consider this factor in annuity choices and other con-
textual factors in different samples.

2.5. Trust in Annuity Providers

If consumers perceive a high risk of the annuity provid-
er’s becoming insolvent and defaulting on the annuity 
payments, it might be rational for them not to annuitize, 
even if they would be better off with annuitization with-
out the insolvency risk (Hanewald, Piggott, and Sherris 
2013; Peijnenburg, Nijman, and Werker 2016). Another 
matter related to the insolvency risk of annuity providers 
is people’s trust in the providers.

Only two stated preference empirical studies to date have 
investigated the effect of individual trust in providers on 
annuity demand. Both Bockweg et al. (2018) and van der 
Cruijsen and Jonker (2019) study Dutch survey experi-
mental data and find people who have more trust in their 
pension fund are more likely to annuitize.

2.6. Summary

Despite their importance in economic models, the 
existing empirical research on bequest motives, risk 
aversion, and time preferences for future cash flows in 
the context of annuitization choices is still quite thin. 
We need more studies using revealed preference data 
to provide more-convincing evidence. The relation 
between annuity demand and subjective life expec-
tancy and health status is shown to be positive. Finally, 
although trust in annuity providers is rarely studied, 
improving consumer trust in annuity providers might 
be a way to boost the demand.

3. �BEHAVIORAL IMPEDIMENTS  
AND THE PRODUCT DESIGN  
OF ANNUITIES

A wide array of recent research emphasizes the role of 
behavioral biases in consumer financial decision-mak-
ing (Agarwal, Chomsisengphet, and Lim 2017; Thaler 
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19. The authors find a negative effect of investment frame that is significant on the percentage of the annuitized balance, but not significant on the decision to annuitize.
20. The effect is from annuities framed as an investment tool with a potential loss.

and Sunstein 2009). This section surveys relevant stud-
ies on the potential behavioral impediments to annuity 
demand and how product design could alleviate or exac-
erbate some of these issues.

3.1. Consumer Biases

Since the seminal work on behavioral economics by 
Kahneman and Tversky (1979), numerous consumer 
biases have been found to affect household finance 
decisions (Campbell et al. 2011) and annuitization in 
particular (Benartzi, Previtero, and Thaler 2011; Hu and 
Scott 2007; Knoller 2016).

First, the thought of one’s own death—termed mortal-
ity salience—may change people’s preferences. Through 
four experiments, Salisbury and Nenkov (2016) find a 
strong negative effect of mortality salience on annuity 
demand. Payne et al. (2013) explore the framing effect in 
self-reported survival probabilities and find the median 
expected age at death is higher by ten years when people 
think in a “I will live to be X years old or older” frame 
compared to a “I will die at X years old or younger” frame. 
They also find that the effect of subjective life expectancy 
is stronger when individuals think in the “live to” frame. In 
addition, Beshears et al. (2014) find in a survey experiment 
that people report a lower annuity demand after seeing 
a mortality chart that shows survival probabilities until 
certain ages (from 70 to 100).

Second, overconfidence is also a common bias among 
consumers. Overestimating one’s ability to self-man-
age retirement wealth may lead to a reduction of annuity 
demand; Goedde-Menke, Lehmensiek-Starke, and Nolte 
(2014) confirm this prediction with revealed preference data.

Third, excessive extrapolation of recent investment 
returns into the future is found to influence annu-
ity demand. Previtero (2014) provides a detailed 
analysis of this issue using data from more than 100 
defined-benefit plans in the United States and finds 
evidence of people extrapolating past stock market 
returns in annuitization choices. This finding is con-
firmed by Agnew, Anderson, and Szykman (2015) in a 
large-scale experiment.

Finally, a recent study by Brown and Previtero (2020) 
finds that procrastination is related to a lower demand 
for annuities.

Hu and Scott (2007) propose a list of behavioral biases 
that might be relevant in annuitization, including men-
tal accounting, cumulative prospect theory, availability 
heuristics, and so on. We have reviewed the biases stud-
ied by the empirical literature to date and we expect 
more research to improve our understanding of how 
these biases impact annuity demand.

3.2. Product Design

Closely related to consumer biases, another stream 
of research explores how product design features, 
especially the framing effect and default effect, shape 
annuity demand.

First, it matters to potential buyers whether annuities are 
framed as a source of income to support future consump-
tion or as an investment product. A possible explanation 
for this framing effect is the different risk perceptions 
induced by the two frames. When people perceive an 
annuity in a consumption frame, it works as an insur-
ance to protect people from the risk of outliving their 
savings. When they think of an annuity in an investment 
frame, they see the possibility of dying prematurely and 
thus losing the money to the annuity provider as a risk.

Benartzi, Previtero, and Thaler (2011) examine this question 
by exploiting the different perceptions of defined-bene-
fit plans and cash balance plans in a large administrative 
data set. They find that those in a cash balance plan (invest-
ment frame) are 17 percentage points less likely to choose 
an annuity when making a payout decision. Mottola and 
Utkus (2007) study the choice of benefit distributions from 
two defined-benefit plans and find a much higher annuiti-
zation rate in the traditional, final-average-pay plan than 
in the cash balance plan, though this finding is made with-
out controlling for other factors. Other studies, using stated 
preference data, confirm that investment framing reduces 
the demand for annuities (Agnew et al. 2008; Beshears et 
al. 2014;19 Bockweg et al. 2018;20 Brown, Casey, and Mitchell 
2008; Brown et al. 2013).
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Second, the default effect (i.e., people are more likely to 
choose the default option in a choice scenario) is often at 
play in decision-making (Beshears et al. 2007; Thaler and 
Sunstein 2009). If there is a default effect in retirement 
income arrangements, we expect a higher demand for 
annuities when the annuity option is the default.

The empirical literature provides some confirmation of 
this prediction. Using administrative data, Bütler and 
Teppa (2007) find evidence suggesting a strong default 
effect in decisions by Swiss employees to annuitize pen-
sion wealth, and Bütler, Staubli, and Zito (2013) report a 
default effect in the sensitivity of annuitization decisions 
with respect to price changes. In contrast, Mottola and 
Utkus (2007) find that even if the annuity option is the 
default, people sometimes actively de-annuitize from 
the default annuity option in their defined-benefit plan. 
Using data on stated choices, Bateman et al. (2017) and 
Bockweg et al. (2018) confirm the default effect. Agnew 
et al. (2008) do not find a strong default effect, yet the 
default option in their experiment is likely not very 
strong. In their experiment, the participants needed to 
make immediate choices to finish the trial. This is unlike 
the real world where people usually are not pressed to 
make an active choice in pension benefit distribution 
since the default option (an annuity or a lump sum) will 
still be executed for them by the pension fund.

Current research highlights the importance of prod-
uct framing and the default effect in shaping annuity 
demand. Since future research might identify other 
behavioral biases in this context, it is worth exploring 
corresponding product design features that induce or 
protect annuity buyers from these biases. Consumer 
engagement is another potential way to mitigate behav-
ioral barriers in annuity product design. Bateman 
et al. (2019) measure consumers’ engagement in an 
annuity-learning task in an experiment. In their study, 
more-engaged participants’ annuity valuation is less 
likely to be influenced by endowment effect and the pen-
sion system in their home country.

3.3 Summary

Behavioral impediments and product design have been 
the focus of recent literature on consumer finance and 
protection. Although research in this area provides many 
insights about consumer annuity demand and under-
scores the importance of these factors in policymaking 
and product design, it also brings new questions to be 
answered by future research.

4. �FINANCIAL LITERACY AND  
COGNITIVE ABILITY IN FINANCIAL 
DECISION-MAKING

Personal financial decisions people face today are often 
complex and difficult. Decision-making requires a set of 
specific cognitive abilities and knowledge, especially with 
products like annuities that involve complicated features. 
Another reason to be worried about cognitive factors in 
retirement wealth management is that cognitive skills usu-
ally decline as people age. Since people are expected to work 
longer and to postpone retirement until later in life, the 
annuitization decision is often delayed to an older age when 
retirees might have weaker cognitive skills. The final sec-
tion of the review focuses on financial and pension literacy, 
and cognitive ability, two prominent consumer attributes 
for helping people make better annuity decisions.

4.1. Financial and Pension Literacy

In the past two decades, financial literacy, the ability to 
understand and navigate through financial decisions, 
has attracted much attention from regulators and schol-
ars regarding its role in personal finance (Behrman et al. 
2012; Fernandes, Lynch, and Netemeyer 2014; Lusardi 
and Mitchell 2014; Kaiser et al. 2020), and retirement 
planning in particular (Mitchell and Lusardi 2011; van 
Rooij, Lusardi, and Alessie 2012). Financial literacy may 
have a positive impact on the demand for annuities if 
more-literate people can better understand the unique 
benefits of annuities compared to other retirement 
income products.

Most empirical studies do not find a clear relationship 
between financial literacy and annuity demand (Banks, 
Crawford, and Tetlow 2015; Bateman et al. 2017; Bock-
weg et al. 2018; Cappelletti, Guazzarotti, and Tommasino 
2013; Shu, Zeithammer, and Payne 2018). Schreiber 
and Weber (2016), using stated preference data, find 
that people with a higher financial literacy level have 
higher demand for annuity in a retirement planning sce-
nario. Agnew et al. (2008) and Chou et al. (2016) find the 
opposite, but Chou et al. (2016) also control for annui-
ty-specific knowledge in the analysis. In addition to the 
studies measuring objective financial literacy by people’s 
performance in answering relevant questions, Bateman 
et al. (2017) and Bockweg et al. (2018) find that self-as-
sessed financial literacy is negatively related to annuity 
demand, and this negative relation might be linked to 
over-confidence.
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21. �Principal component analysis is a technique in statistical analysis used to reduce the number of dimensions in data. The principal component vector is derived 
to retain the most information possible from a list of vectors.This review focuses on immediate lifetime annuities that provide a stable income right after the 
purchase and continue as long as the annuitant is alive. For simplicity, I will use the term “annuity” for the rest of this review.

Two related studies look at other effects of financial literacy 
on retirement planning, and find that those with a higher 
financial literacy make more-consistent evaluations of 
annuities (Brown et al. 2017) and display higher consistency 
in time preferences (Schreiber and Weber 2016).

A few studies measure pension literacy, focusing on 
consumer knowledge about pensions other than general 
financial literacy (Cappelletti, Guazzarotti, and Tomma-
sino 2013; Chou et al. 2016; Landerretche and Martínez 
2013). Among them, Cappelletti, Guazzarotti, and Tom-
masino (2013) do not find a strong effect of pension 
knowledge on annuity demand, and Chou et al. (2016) 
find a positive impact of annuity-specific knowledge 
after controlling for financial literacy.

The literature does not find a clear effect of financial 
and pension literacy on annuity demand. This might be 
because people with higher literacy still need to spend 
considerable time understanding and comparing different 
retirement income products. For example, in two experi-
mental studies, Bateman et al. (2019) do not find general 
financial literacy to be a strong predictor of annuity valu-
ation and Bateman et al. (2018) find that financial literacy 
does not improve people’s risk management performance 
in retirement planning Also, current measures of general 
financial literacy might not reflect an individual’s ability 
to choose the right level of annuitization.

4.2. Cognitive Ability

The recent development in consumer finance research finds 
cognitive ability to be a strong predictor of financial deci-
sions and wealth accumulation (Agarwal and Mazumder 
2013; Banks, O’Dea, and Oldfield 2010; Johnston, Kassen-
boehmer, and Shields 2016; Smith, McArdle, and Willis 2010).

Brown et al. (2017) identify the evaluation of annuities 
as a cognitive challenge to people. The authors ask sur-
vey respondents to evaluate an annuity by reporting the 
price at which they are willing to buy it and the price at 
which they are willing to sell it. The paper finds that, on 
average, people’s selling price is much lower than their 
buying price of the same annuity, which is evidence of 
an inability to value annuities. The authors also pro-

pose a cognitive index, defined as the first principal 
component of three measures of cognition: finan-
cial literacy, numeracy, and education,21 and find that 
people with a higher cognitive index have a narrower 
sell–buy spread on average. Brown et al. (2019) further 
develop the stream of research with an experimental 
study. By varying the complexity of the annuitization 
decision, they find causal evidence that people’s ability 
to evaluate an annuity is indeed reduced by the decision 
complexity. In addition, Brown et al. introduce an inter-
vention of a consequential message in the experiment, 
which provides people with a message describing an 
interaction between a vignette person and her finan-
cial advisor. In the message, the advisor explains the 
benefits and drawbacks of spending down retirement 
savings relatively quickly versus relatively slowly. The 
authors find this intervention helps to boost the ability 
to evaluate annuities among participants.

Two other studies look at the relation between cognitive 
ability and annuity demand. Agnew and Szykman (2011) 
run a large-scale experiment and find that people with 
higher self-reported cognitive overload are more likely 
to prefer the annuity option to the investment option in 
a retirement game setting. Banks, Crawford, and Tetlow 
(2015) measure cognitive ability by retrospective mem-
ory and executive function tasks, and find that neither 
measure is a strong predictor of annuity demand.

The literature on the role of cognitive ability in annuity 
choices is still thin although it is growing quickly. No studies 
thus far, however, have examined other types of cognitive 
abilities including loss of judgment. Given the current evi-
dence, it appears a promising avenue for future research.

 4.3. Summary

In the literature, financial literacy and pension literacy 
are not found to be strong predictors of annuity demand. 
More research is needed to explore better ways to mea-
sure them in the context of annuitization. There is some 
evidence suggesting the potential role of cognitive abil-
ity, which calls for more studies to extend our knowledge 
to different aspects of cognitive ability in addition to cur-
rent measures, such as education and numeracy.
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CONCLUDING REMARKS AND  
FUTURE RESEARCH
In the past 20 years we have seen substantial achievements 
in understanding the role of sociodemographic factors 
including household wealth, lifetime or preretirement 
income, age, and gender in the decision-making process 
for annuities. Even though many questions remain and 
there is often disagreement on the role of these factors 
among studies examined in this literature review, rigorous 
research exploiting a wide range of data across the world 
provides reliable evidence for researchers, the annuity 
industry, and policymakers. In the following subsections I 
recommend actionable items for the American retirement 
ecosystem and propose directions for future research.

Actionable Items for the American  
Retirement Ecosystem

Based on the findings from current research, the follow-
ing improvements are worth consideration for providers 
and regulators in the American retirement ecosystem.

First, consumer education and engagement are war-
ranted to overcome the behavioral obstacles in the 
annuitization decision. Finding the right way to improve 
consumer knowledge of annuity products could help 
consumers overcome the cognitive challenge of under-
standing and choosing retirement income products. 
Independent third-party advice may also be a more 
cost-effective solution. Among the behavioral impedi-
ments found in the literature, the framing effect is of 
particular importance. The annuity industry and reg-
ulators can explore psychological interventions that 
encourage consumers to think of annuities in a con-
sumption frame. In addition, trust in annuity providers 
should be a major goal for consumer engagement effort.

Second, while different types of annuities are available on 
the market, product innovation remains a promising way 
to help better address the variety of consumer demand for 
financial protection at older ages, as well as other prefer-
ences such as bequest motives. An example is deferred 
annuities, which sell at a lower price than immediate annu-
ities since the benefit payments of a deferred annuity do 
not start until a certain age. As a result, deferred annuities 
would be attractive to people with lower levels of retire-

ment wealth who still want to insure against the risk of 
outliving their savings. But as Mackenzie (2019) points out, 
consumers will forgo a higher return embedded in imme-
diate annuities if they choose deferred annuities. Annuities 
with a guarantee period may also be attractive for those 
with a strong (and altruistic) bequest intention.

Future Research

Despite the extensive literature on the annuity puzzle in 
general and much research on consumer characteristics 
in shaping annuity demand, there are still many open 
questions to be answered. I recommend the following 
directions for future research, drawing on the findings 
from past literature and reviews by Alexandrova and 
Gatzert (2019), Benartzi, Previtero, and Thaler (2011), Lam-
bregts and Schut (2020) and Ramsay and Oguledo (2018).

First, regarding rational preferences, it remains a challenge 
to collect accurate administrative data and make more-con-
vincing discoveries regarding the role of bequest motives, 
risk aversion, time preferences, and trust in providers in 
affecting annuity demand. A deeper understanding of 
these factors will help close the gap between the theoretical 
prediction of annuitization rates and empirical findings.

Second, the insights from behavioral economics have gen-
erated as many new questions as answers to the annuity 
puzzle. With many psychological biases that potentially 
have a role in annuitization choices, much research needs 
to be done to advance our understanding of this topic.

Finally, future research should advance our understand-
ing of the roles of financial literacy and cognitive ability in 
annuitization decisions. We still do not know enough about 
whether financial literacy or annuity-specific knowledge 
helps people make better decisions about annuities. With 
recent progress in the research on cognitive ability and annu-
itization evaluation, it would be exciting to see more studies 
exploring different aspects of cognitive ability in this context.
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