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Preface

Notwithstanding the terrible price the world has paid in the Coronavirus
pandemic, the fact remains that longevity at older ages is likely to con-
tinue to rise in the medium and longer term. This volume explores how
the private and public sectors can collaborate via public-private partner-
ships (PPPs) to develop new mechanisms to reduce older people’s risk of
outliving their assets in later life. As we show in this volume, PPPs typi-
cally involve shared government financing alongside private-sector partner
expertise, management responsibility, and accountability. In addition to
offering empirical evidence on examples where this is working well, our
contributors provide case studies, discuss survey results, and examine a vari-
ety of different financial and insurance products to better meet the needs of
the aging population. The volume will be informative to researchers, plan
sponsors, students, and policymakers seeking to enhance retirement plan
offerings.

In preparing this book, many people and institutions played key roles.
Surya Kolluri was instrumental in identifying many of the experts who fur-
nished invaluable insights in the chapters that follow. We are grateful to
our Advisory Board and Members of the Pension Research Council for their
intellectual and research support. Additional support was provided by the
Pension Research Council, the Boettner Center for Pensions and Retire-
ment Research, and the Ralph H. Blanchard Memorial Endowment at the
Wharton School of the University of Pennsylvania. We also are pleased to
continue our association with Oxford University Press, which publishes our
series on global retirement security. The manuscript was expertly prepared
by Natalie Gerich Brabson and Sarah Kate Sanders.

Our work at the Pension Research Council and the Boettner Center
for Pensions and Retirement Security of the Wharton School of the Uni-
versity of Pennsylvania has focused on aspects of pensions and retirement
wellbeing for almost 70 years. This volume contributes to our ongoing
goal to generate useful research on and engage debate around policy for
retirement security.

Olivia S. Mitchell
Executive Director, Pension Research Council

Director, Boettner Center for Pensions and Retirement Research
The Wharton School, University of Pennsylvania
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Chapter 1

Introduction: New Models for Managing
Longevity Risk

Public-Private Partnerships

Olivia S. Mitchell

There are now half a million centenarians in the world, and their num-
ber is projected to grow eightfold by 2050 (Stepler 2016). Inevitably, longer
human lifespans, especially at older ages, are reshaping how we must think
about work, planning, saving, investing, insuring, and financing our liveli-
hoods in retirement. This volume offers a perspective on how public-private
partnerships (PPPs) can play an important role in enhancing retirement
security.

Such partnerships generally involve a governmental organization col-
laborating with private sector firms to provide needed goods and services,
in ways that neither party could likely achieve on its own. Typically, PPPs
involve government financing, while the private sector partner provides
expertise, management responsibility, and accountability.1 This book cap-
tures perspectives from experts in the field to explore how governments
and the private sector can be tapped to provide and enhance retirement
security along several dimensions. In addition to empirical evidence, our
contributors detail case studies, discuss survey results, and examine a vari-
ety of different financial and insurance products to better meet the needs
of the aging population.

Several key themes emerge from the research reported in this volume, as
follows:

(1) Longevity may be a difficult concept for many people to understand.
Empirically, however, peoples’ expectations about their chances of
survival generally agree with data on the factors predictive of longer
lifetimes. Nevertheless, people confront much uncertainty about how
likely they are to become disabled in old age, which can threaten
financial security if assets are required to pay for long-term care.

Olivia S. Mitchell, Introduction: New Models for Managing Longevity Risk.
In: New Models for Managing Longevity Risk. Edited by Olivia S. Mitchell, Oxford University Press.
© Pension Research Council (2022). DOI: 10.1093/oso/9780192859808.003.0001



2 New Models for Managing Longevity Risk

(2) Working longer can enhance retirement security, partly because it
protects older employees against social isolation and the negative con-
sequences of isolation, including mental health issues. It also reduces
the drawdown of peoples’ savings, and it usually boosts the value of
public and private pensions drawn at the later claiming age.

(3) Many older people would prefer to age in place rather than entering
long-term care facilities. This can be facilitated through PPPs providing
coordinated care, community-based services, and adequate housing for
the older population. Nevertheless, the supply of long-term care has
proven to be inadequate in many countries.

(4) Technological innovation as well as public-private cooperation for
insurance can help. Nevertheless, the rising rate of dementia among
older persons requires much greater policy attention from both the
private and public sectors.

(5) Innovative financial products such as pooled annuities and tontines can
help defined contribution pensions provide assured lifetime income,
thus protecting against longevity risk. Additionally, PPPs can help pen-
sion funds transfer longevity risk to the capital markets, thus enlarging
the risk pools.

(6) Inasmuch as many older persons have net equity in their homes,
PPPs can help the elderly find new ways to tap into this source of
wealth. Reverse mortgages are one useful tool, and another is proper-
ty tax deferral until such time as the homeowner sells the house. Both
arrangements can be provided under the auspices of PPPs.

Next we offer a brief overview of the chapters to come, representing the
perspectives of practitioners, academics, financial market specialists, med-
ical experts, and gerontologists, among others, on how PPPs can help the
world better manage longevity risk.

Part I. Understanding Longevity Risk
Here we define longevity risk as the chance that someone will outlive his
or her retirement resources, potentially to fall into old-age poverty. One
reason people may be vulnerable to such risk is that they might not under-
stand the chances that they will live to older ages. In such an eventuality,
workers might underestimate how much they need to save for retirement,
and retirees could overestimate how much they can spend from their sav-
ings. In such circumstances, peoples’ expectations about longevity as well
as disability-free longevity could lead to suboptimal behavior.

Fortunately, many longitudinal data sets have elicited peoples’ subjec-
tive survival expectations including the widely used Health and Retirement
Study (HRS), a nationally representative panel of Americans over the age of
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50 followed until their deaths. In Chapter 2, Kathleen McGarry (2022) uses
the HRS survey waves from 1992 to 2016 to explore whether older people
accurately perceive their survival chances, and whether these change over
time in ways that are consistent with changes in their known risk factors. Her
earlier work showed that men tended to overestimate their chances of sur-
vival to older ages, whereas women were more likely to underestimate them.
This new research finds that the subjective expectations correlate closely
with actual mortality experience, as well as known risk factors. Moreover,
peoples’ expectations are updated over time when health status changes.
Accordingly, it appears that, on average, people are aware of their longevity
risk when planning for retirement.

Despite this positive news, in Chapter 3, Douglas A. Wolf (2022) notes
that retirees still face considerable uncertainty about how much of their
remaining life years could be spent disabled. This is important since the dis-
abled may require various forms of what is likely to be very costly long-term
care. His chapter focuses on what demographers call peoples’ ‘active life
expectancy’ (ALE), during which no disability is present, versus the period
after which people transition to being disabled. He points out that this tran-
sition usually signals a reduction in remaining total life years, and assets may
need to be drawn down more rapidly. Wolf also uses the HRS to document
that the prevalence of disability rises from about six percent at age 65, to
nearly 20 percent at age 84. He also reports that a disability-free 65-year-old
can expect to live nearly 15 more years, on average, while someone disabled
at that age has a much lower expected remaining lifetime of just nine years.
Nevertheless, being disabled often entails large out-of-pocket expenses (e.g.
for nursing home care) and accelerates asset depletion. Indeed, many peo-
ple spend down their assets after they enter a nursing home, after which the
governmentMedicaid program supports subsequent nursing home costs. In
this sense, the system functions as a sort of PPP, where after private assets
are exhausted, public funds help support end-of-life care.

Another way in which people can make better provision against old-age
insecurity is by working longer. This is because delayed retirement has the
beneficial effects of boosting saving, reducing asset depletion, raising retire-
ment benefits, and reducing social isolation which can cause depression and
health problems. In Chapter 4, Maria D. Fitzpatrick (2022) shows that early
retirement is bad for older Americans’ health, particular formen:malemor-
tality increases with early retirement and, in particular, for those claiming
social security at age 62. She also reviews the literature from other countries
as well, where the results are somewhat less conclusive.

In Chapter 5, Tim Driver and Amanda Henshon (2022) explore the
links between working longer, social engagement, and longevity. The
research suggests that older workers’ employment quadruples their social
interaction, thus protecting them against the isolation factor for poor
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physical and mental health. Moreover, the authors point out that older
workers are less costly than generally perceived, since their wages are not
higher than those of younger workers, and their health insurance premiums
can be lower, particularly when they are Medicare-eligible. And last, they
discuss the common misconception that hiring more older workers has a
negative impact on younger workers. This ‘lump of labor’ fallacy has been
widely disproved in the developed world. Accordingly, the authors call for
PPPs to encourage continued employment of older individuals to the extent
that members of this group are interested in working longer.

Part II. Public-Private Partnerships to Help
Fill the Gaps
In Chapter 6, Nancy A. Hodgson (2022) notes that most older adults would
prefer to remain in their homes as they age. A century ago, home care by
family members was the norm for the very elderly, but few relatives can
provide such care today. This is particularly a concern for the ‘oldest old,’
or persons age 85+, who have increasingly tended to live alone until a
health or safety issue sends them to institutionalized care. Moreover, poor
housing conditions and limited financial resources are barriers to aging in
place for many older adults. To encourage aging in place, Hodgson argues
that PPPs can help provide safer built environments, more accessible hous-
ing, and better-coordinated care and services. She also provides several
real-world examples of models that encourage and support keeping older
adults in their homes, both in the US and in Europe. Finally, she identi-
fies several ‘age-tech’ innovations making it easier for medical professionals
and family members to monitor older persons’ safety, provide meals and
transportation, and manage their medication.

In Chapter 7, Dozene Guishard and William J. Dionne (2022) also dis-
cuss PPPs that have helped extend older peoples’ ability to remain in the
community rather than enter care facilities. The Carter Burden Network is
a nonprofit organization partly funded by the Department for the Aging in
New York City, and its mission is to reduce food insecurity and malnutrition,
lower hospitalization, and reduce social isolation in the target population.
This work extends a long history of collaboration between government and
social programs and services embedded in the 1965 Older American Act
(OAA). The authors argue that without PPPs in the aging area, elders’
longevity would fall and the risk of disrupting aging services delivered by
the community-based nonprofit sector would rise.

By 2030, one in five US residents will be over the age of 65, according
to Nora Super, Arielle Burstein, Jason Davis, and Caroline Servat (2022)
in Chapter 8. Their chapter also notes that 70 percent of them will require
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long-term care at some point in their lifetimes. Nevertheless, few Americans
have saved enough to pay for the staggering costs of long-term care, and past
efforts to implement reform at the national level have failed. Moreover,
the number of private insurers offering long-term care insurance (LTCI)
has plummeted from over 100 in 2002, to about a dozen today. For this
reason, the authors conducted interviews with over 50 experts to glean
useful and practical ideas for incremental solutions to the long-term care
crisis. Among the solutions generated was the creation of tax incentives
to ensure that LTCI becomes an integral part of the retirement financial
planning conversation. The authors also note that increases in health sav-
ings account contribution limits and tax-advantagedwithdrawal limits would
better accommodate LTCI premiums, as would a new savings vehicle specif-
ically created to encourage LTCI contributions. Another path might be to
enhance program experimentation at the state level, exploring back-end
‘catastrophic’ coverage options in addition to variations on the front-end
approach. There is also room for technological solutions, which could take
off with seed funding.

Chapter 9 by Adelina Comas-Herrera (2022) reviews an extensive body
of work on policy responses to the growing costs of dementia. She notes that
there are many different stakeholders in the dementia arena, in addition to
the elderly; they include, among others, medical and nursing home estab-
lishments and their employees, the financial and insurance sectors, family
members and caregivers, economists concerned with the cost of dementia,
and those concerned with retirement insecurity. As a result, policymakers in
most developed nations are beginning to develop models to estimate the fis-
cal cost of dementia in their aging economies. She concludes that dementia
care costs will be high, yet she worries that policymakers have long favored
‘hopeful’ policies in relation to dementia, such as spending for Alzheimer’s
‘cures,’ rather than tackling health and long-term care capacity shortfalls.

Part III. Implications for the Financial Sector
and Policymakers
In Chapter 10, Richard K. Fullmer and Jonathan Barry Forman (2022)
describe two new longevity assurance products and explain how these could
be integrated into state-sponsored defined contribution pensions. Specif-
ically, these would provide assured lifetime income to retirees, though
benefit payments would not be insured or guaranteed. These products can
pay retirees more than mutual funds since investors who survive each year
receive not only investment returns but also survival credits. The authors
describe both pooled annuities and tontines, both of which they argue
can help participants in state-sponsored defined contribution pensions
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who want lifetime income. Moreover, these vehicles could also be used in
emerging economies which lack a robust life insurance sector.

Delving deeper into the markets for longevity risk, in Chapter 11, John
Kiff (2022) notes that these are often driven by defined benefit (DB)
pension plans seeking to purchase reinsurance, and in turn, the reinsurers
seeking to transfer annuity-related risks to other reinsurers. One explana-
tion for the growth in such markets is that strict new pension rules have
mandated disclosure and additional protections. Cumulative pension risk
transfer is only about $550 billion in the three countries with the largest
DB pension sectors, versus about $16 trillion of DB-related obligations. The
reinsurer capacity for longevity risk transfer could be enlarged if the longevi-
ty risk they assume could be distributed to capital markets. One step in that
direction would be to develop an agreement between market participants
about which mortality models they can use to create and price longevity-
linked deals. Additionally, governments could provide the much-needed
granular longevity and demographic data required to estimate the models.

A different sort of PPP is envisioned in Chapter 12 by Alicia H. Munnell,
Wenliang Hou, and Abigail N. Walters (2022), who evaluate ways to help
older households more readily tap into their home equity. Specifically, they
propose that homeowners age 65+ be permitted to defer paying their state
property taxes until they sell their homes, at which time the state would
recoup both the principal and interest on the loan. Although property tax
deferral programs would be self-financing in the long term, the authors
point out that the programwould require start-upmoney from governments
and/or the private sector at the outset, since the loans are not repaid until
the homeowner passes away.

An alternative way to tap one’s home equity is to take out a reverse
mortgage, explain Christopher Mayer and Stephanie Moulton (2022) in
Chapter 13. After examining the size and growth of equity release programs
in theUK andNorth America, the authors offer several explanations for why
few Americans tend to borrow on their homes using these instruments (far
higher percentages of the elderly use reversemortgages in theUK andCana-
da). They conclude that institutional barriers in the US have discouraged
brand name companies from entering the market, thus limiting the distri-
bution of reversemortgages here. According to the authors, additional PPPs
could help dismantle some of these barriers.

Conclusions
Despite the global tragedy of illness and death wreaked by the COVID-19
virus, the world must still prepare for the long-term extension of the human
lifespan. The average baby born today has a one in three chance of living to
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age 100, so we must prepare for 100-year—or longer—lives. Yet it appears
that we cannot finance such long lifespans simply from either the public
purse or the private purse. Rather, the two sources of financing need to be
combined. It is therefore imperative for plan sponsors, insurers, financial
analysts, and policymakers to plan ahead and design new PPPs to manage
longevity risk in our aging economy.

This volume shows that peoples’ expectations about their chances of
survival generally agree with data on the factors predictive of longer life-
times, yet people also confront much uncertainty about how likely they are
to become disabled in old age. One way to enhance retirement security is
to work longer. Another way is to help the elderly age in place, facilitated
by PPPs providing coordinated care, community-based services, and ade-
quate housing. Technological innovation will also be useful, as are pooled
annuities and tontines protecting against longevity risk. Additionally, PPPs
can help pension funds transfer longevity risk to the capital markets, thus
enlarging risk pools, while reverse mortgages can assist older homeowners
tap their home equity. Nevertheless, the rising rate of dementia at older
ages is sure to require much greater policy attention and efforts expended
by both the private and public sectors.

Note
1. For a range of international examples, see World Bank Group (2016).
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Understanding Longevity Risk





Chapter 2

Perceptions of Mortality

Individual Assessment of Longevity Risk

Kathleen McGarry

A financially successful retirement depends, in large part, on how people
manage their longevity risk. Individuals need to save during their working
lives to cover expenses in retirement, and then spend down those savings
over the remainder of their lives to finance their consumption. This is the
behavior predicted by the standard life cycle model in economics. The
longer an individual expects to live, the longer he or she must work and/or
save to finance consumption in retirement. Underestimating one’s longevi-
ty could lead one to consume assets ‘too quickly,’ exhausting resources while
one is still very much alive. In contrast, overestimating life expectancy would
lead to a loss of utility, as savings would, in some sense, be wasted by not
being consumed.1

The appeal of financial instruments such as life insurance and annuities
also depends on peoples’ estimates of their longevity. For instance, annu-
ities are more valuable to those with longer life expectancies, while those
anticipating shorter lifespans would find life insurance more appealing,
along with estate planning. Despite the centrality of individuals’ expecta-
tions regarding life expectancy, we know little about how these expectations
are formed initially or how they evolve as an individual ages. Though a
relatively recent strand of the economics literature has begun to explore
subjective probabilities, much of the focus to date has been on the statistical
properties of these distributions, and there is a great deal more to learn.

This chapter examines the evolution and validity of subjective survival
probabilities, specifically the probability that an individual anticipates living
to a target age. I examine the correlates of these reported probabilities when
initially measured, how they change over time, and in particular, how they
change with major life course events like the onset of a medical condition
or the death of a close relative. Finally, I explore briefly their validity with
respect to actual survival to that age.

Kathleen McGarry, Perceptions of Mortality. In: New Models for Managing Longevity Risk.
Edited by Olivia S. Mitchell, Oxford University Press.
© Pension Research Council (2022). DOI: 10.1093/oso/9780192859808.003.0002
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As was true in past work, we confirm that subjective expectations of sur-
vival vary with known risk factors such as smoking status, sex, and health.
I also find strong evidence that measures of individual expectations contain
important information—information that goes beyond that gleaned from
life tables, and thus has the potential to help researchers better understand
individual financial decisions. Furthermore, individuals appear to incorpo-
rate new information regarding their health status as it becomes available;
the diagnosis of a medical condition significantly affects one’s projection of
survival probabilities.

This chapter is organized as follows. First, I discuss the recent liter-
ature most relevant to this study, particularly drawing on research that
uses the survey data and subjective probability question employed here.
Next, I discuss the data in more detail, followed by a focus on the sub-
jective probability measures themselves, particularly their validity and evo-
lution over time. A final section concludes and provides some discussion
of how these expectations might be informative with regard to financial
outcomes.

Prior Research
Subjective probabilities figure prominently in economic models of behav-
ior, and much research examining the validity and usefulness of subjective
probabilities has focused on survival probabilities.2 These studies have
shown that subjective survival probabilities are, on average, close to actual
survival probabilities, though there is substantial variation among groups.
For example, men seem to overestimate their survival probabilities on aver-
age, while women underestimate them (Hurd and McGarry 1995, 2002).
Similarly, subjective survival probabilities vary with known risk factors such
as smoking status and schooling level, and they are also predictive of actual
outcomes. For instance, Bassett and Lumsdaine (2001) examined subjective
probability reports for a number of outcomes and concluded that these sub-
jectivemeasures varied with observable characteristics in expected ways (e.g.
married women reported lower probabilities of working at later ages than
did single women). The survival probabilities examined here and elsewhere
have been used to study decision-making in several contexts including social
security claiming, saving behavior, and retirement (Hurd et al. 2004; Bloom
et al. 2006).

Despite these successes, there are reasons to question how useful such
probabilities are in economic models. One of the most notable issues is the
propensity of individuals to provide ‘focal responses,’ particularly probabil-
ities of zero, one, or 0.50, since the actual probabilities for the chance of
surviving to a given age cannot truly take a value of zero or 100 percent.
Therefore, such reports can be problematic when included in economic



Perceptions of Mortality 13

models. For instance, a reported value of 50 percent could be the indi-
vidual’s true belief, or instead it could be a value close to 50 percent but
rounded to a focal number. Alternatively, 50 percent could indicate a sub-
stantial amount of uncertainty, or even an unwillingness to think about the
issue. Bruine de Bruin et al. (2000) examined what they termed the ‘50 blip’
in probability questions, noting that individuals use wording such as a 50–
50 chance, or 50 percent probability, to indicate that they were uncertain
about the outcome, rather than intending to imply a specific probability.
Additionally, that paper suggested that people might respond with ‘50 per-
cent’ to avoid thinking about ‘negative and uncontrollable events’ (p.127).
Clearly, asking respondents about their chances of survival prompts them
to consider their own mortality risk, for many a negative (and unpleasant)
thought. Nevertheless, by contrast, Bissonnette et al. (2017: e294) conclud-
ed that there was ‘little support for the idea that 50 percent-point answers
are used to avoid answering questions.’

Despite the obvious statistical issues regarding such misreporting, most
evidence indicates that these self-assessment survival reports contain some
useful information that cannot be obtained elsewhere, and that they ought
not to be completely dismissed. An individual reporting a 100 percent
chance of surviving to age 75 likely intends to convey that he or she feels
healthy and very much expects to live to that age and beyond. While ana-
lysts would be more comfortable were he or she to report a probability of,
say, 90 percent, the person’s report is nonetheless likely to be useful in
understanding retirement and savings decisions. Furthermore, as van San-
ten et al. (2012) noted, excluding respondents who give focal responses
not only leads to a smaller sample but also one that is likely to be biased.
In particular, a researcher who excludes focal responses is likely to omit
proportionately less-educated individuals.

For the analyst who needs to incorporate probabilities with focal respons-
es into models, Kleinjans and van Soest (2014) have proposed a method
of adjusting these responses. Their method, and similar techniques, have
been successfully employed elsewhere, particularly with respect to sur-
vival probabilities (Hurd et al. 2004; Bloom et al. 2006; Bissonnette
et al. 2017.

Another issue in the realm of reporting error relates to themagnitudes of
the probability of related events. When comparing probabilities of two (or
more) scenarios, such as the probabilities of working to ages 62 and 65, or
the probabilities of living to ages 75 and 85, a small fraction of respondents
in the HRS report a larger probability for the latter scenarios, for example a
greater probability of living to age 85 than to age 75. This behavior clearly
indicates a misunderstanding of probabilities, and such results are typically
impossible to employ in economic models of behavior or, in the case of
survival probabilities, used in deriving survival curves.
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The usefulness of the information contained in an individual’s subjec-
tive expectation report will also depend on how well self-reports compare
with known population averages or actuarial predictions. In the case of
survival probabilities, this standard of comparison would be with survival
probabilities obtained from life tables. It may be that the individual’s own
report is more informative or contains information supplemental to life
tables. For instance, Elder (2013) found that life table probabilities had
far greater explanatory power in models of survival than did subjective
expectations, in a subsample of respondents for whom mortality status was
known. Nevertheless, his results also showed that the subjective expecta-
tions were positively and significantly linked to surviving to the target age,
even when controlling for the life table probability. This result strongly
suggests that there is important information contained in subjective sur-
vival measures. Moreover, when analyzing behavior, what an individual
believes with regard to various measures is crucial, regardless of actuarial
probabilities.

Data
The data set used in this analysis comes from the Health and Retirement
Study (HRS), a panel survey of the US population age 51 or older.3 These
surveys collect extremely detailed information on respondents’ health,
financial resources, family, and personal characteristics; and they also ask
respondents about the likelihood of various events, including the probabili-
ty of surviving to a particular age, working to a given age, entering a nursing
home, and leaving an inheritance. The database has also been linked with
administrative records, most notably the National Death Index, Social Secu-
rity Administration data, and Medicare records, providing researchers with
the opportunity to merge data not typically associated with nationally repre-
sentative surveys. The initial cohort of samplemembers was first interviewed
in 1992 and consisted of those born between 1931 and 1941 and their spous-
es or partners. Additional cohorts of both older and younger individuals
were added in 1998 to create a sample that, when appropriately weighted,
is approximately nationally representative of the population over the age
of 50. New cohorts have since been added every six years to fill in the low-
er end of the relevant age distribution. HRS respondents are interviewed
biennially until their deaths (or until they attrite from the survey for other
reasons),4 with the most recent available data collected in 2016.5

The exceptionally long panel available for the original cohort, stretching
from 1992 to 2016, means that respondents in the original HRS cohort who
have not died or attrited from the survey have been interviewed 13 times
over 24 years. It is thus possible to observe these individuals throughout
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much of their remaining lives, providing a near-complete picture of the
various shocks people have faced as they have aged. Of particular note is
that, by 2016, the youngest members of this cohort had (or could have)
attained age 75. This is important because the primary subjective survival
probability question, delineated below, asks respondents to report their
chances of living to age 75. I can thus assess the predictive power of indi-
vidual reports of survival probabilities for nearly the entire sample. To my
knowledge, this is the first research study to do just that.

The question of interest (and its preface) in the initial HRS survey wave
is:

Next I would like to ask you about the chances that various events will happen in
the future. Using any number from zero to 10, where zero equals absolutely no
chance and 10 equals absolutely certain . . . What do you think are the chances
that you will live to be 75 or more?

Later waves broadened the scale to range from zero to 100. For consistency,
the responses in this first wave are multiplied by 10 in this analysis.6

There are similar questions about living to age 85 (in waves 1–4) and
about the probability of living approximately 10 more years. Here I limit my
analysis to the age 75 question, because it is the only one that is consistent
across waves and that also allows me to observe the true outcome for the
original respondents.

The analysis focuses on individuals in the initial HRS cohort; I exclude
persons born after 1941 and who were thus too young to provide measures
of mortality up to age 75. I also exclude proxy respondents because they
were not asked the subjective probability questions. This leaves me with an
analysis sample of 8,529 individuals.7 Note that, over time, as individuals
died or were lost to follow-up, the number of respondent interviews in each
wave declines. In addition, because the primary variable in the analysis, the
subjective probability of surviving to age 75, was not asked of respondents
over the age of 65 for most of the survey (in all waves other than the first),
the number of responses regarding survival probabilities declines as respon-
dents ‘aged out’ of the question. Importantly, however, those individuals
continue to contribute information regarding their longevity throughout
the 13 waves of data, regardless of age, and thus they provide the important
information regarding the accuracy of subjective expectations.

Descriptive statistics for a number of economic and demographic char-
acteristics in the HRS analysis sample are reported in Table 2.1. Here I show
themeans and standard errors for the entire sample in the first two columns,
and then I repeat these statistics separately for those respondents who sur-
vived to age 75 and those who did not. The values for the variables listed
on the left hand side of the table are measured as of the first observation.
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Table 2.1 Summary statistics (weighted)

ALL (n = 8,529*) Decedent (n = 2,210) Survivor (n = 5,070)
Mean SE Mean SE Mean SE

Demographic
characteristics:
Prob live to
age 75

64.42*** 0.318 56.45 0.691 67.29 0.389

Prob live to
age 85

42.52*** 0.347 44.88 0.440 35.97 0.701

Age 56.26*** 0.031 56.15 0.062 56.47 0.040
Male 0.47*** 0.005 0.57 0.100 0.43 0.007
Married 0/1 0.77*** 0.004 0.70 0.009 0.79 0.005
Years of
schooling

12.35*** 0.031 11.73 0.064 12.59 0.039

Number of
children

3.22 0.021 3.30 0.045 3.26 0.027

Nonwhite/Non-
Hispanic 0/1

0.13*** 0.003 0.17 0.008 0.12 0.004

Hispanic 0/1 0.06 0.002 0.06 0.005 0.06 0.003
Health status/
conditions
Excellent health 0.24*** 0.004 0.12 0.007 0.27 0.006
Very good 0.30*** 0.005 0.21 0.008 0.33 0.006
Good 0.27** 0.005 0.29 0.009 0.26 0.006
Fair 0.13*** 0.003 0.21 0.008 0.10 0.004
Poor 0.07*** 0.003 0.16 0.007 0.04 0.003
Underweight 0.01*** 0.001 0.02 0.003 0.01 0.001
Obese 0.23*** 0.004 0.27 0.009 0.22 0.005
Ever smoked 0.38*** 0.005 0.79 0.008 0.59 0.006
Current smoke 0.26*** 0.005 0.44 0.010 0.21 0.005
Active 3+
times/week

0.21*** 0.004 0.18 0.008 0.22 0.006

Family:
Mother alive 0.41*** 0.005 0.37 0.010 0.42 0.007
Father alive 0.16** 0.004 0.13 0.007 0.16 0.005
Number of
siblings

2.85** 0.025 2.73 0.050 2.88 0.032

Household financial
characteristics:
Working 0.68*** 0.005 0.58 0.010 0.71 0.006
Household
income

85,161*** 972 66,682 1,630 91,000 1,282

Household total
wealth

257,146*** 5,647 153,032 7,285 292,143 7,720

Note: Values are measured at the first interview. Dollar values are in 2018 dollars. Stars indicate
if the difference between the survivors and decedents is significant at the ***1 or **5 percent
levels. The two rightmost columns do not sum to the total, because a third category, those who
attrit from the survey prior to age 75 and for whom the mortality outcome is unknown, are
excluded from the breakdown by outcome.
Source: Author’s calculations from the Health and Retirement Study.
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The average age of respondents was 56, slightly fewer than half of these
respondents were male, and over three-quarters were married at baseline.
Respondents’ health was good at the outset: using the self-assessed health
measure, where respondents could report being in excellent, very good,
good, fair, or poor health, only seven percent said they were in poor health.
Sadly, rates of obesity and smoking were high: 23 percent reported values for
their height and weight such that the respondent was classified as obese,8

and 26 percent smoked (in 1992). Only 21 percent reported engaging in
vigorous activity three or more times a week. Given the typical age differ-
ence between husbands and wives, and the shorter life expectancy for men,
the probability that the respondent had a living mother was 41 percent
compared to just 16 percent for a father.

Unsurprisingly, there are large differences in themeans of these variables
between those who survived to age 75 and those who did not, all significantly
different from zero except for the number of children and the probability of
being of Hispanic ethnicity (both of which are similar across groups).9 Per-
haps most interesting for the present study are the large differences across
the two groups in subjective survival probabilities. The average reported
probability of surviving to age 75 for those who did not survive is 56 percent,
while the average for those who did survive was 67 percent. Similarly large
differences are found for the probability of living to ages 85–45 versus 36
percent. The well-known differences in life expectancy by sex are apparent,
with 57 percent of decedents being male compared to just 43 percent of
survivors.

With respect to other measures, survivors were advantaged in every way.
They had more schooling, were less likely to be nonwhite, and reported
being in better health.Only four percent of survivors reported being in poor
health, compared to 16 percent of decedents. Thus subjective health, like
subjective survival probabilities, appears consistent, at least on average, with
actual outcomes. Survivors were approximately half as likely to be smokers,
less likely to be obese, and more likely to engage in vigorous activity than
decedents. They also had a higher income and greater wealth.

In what follows, I examine how the subjective assessments by individuals
of their likelihood of surviving to age 75 relate to actual mortality, to known
risk factors for mortality, and how these expectations were updated over
time with the arrival of new information.

Survival Probabilities
Cross-sectional properties
Table 2.2 provides statistics regarding the issue of focal responses, name-
ly responses of zero, 50, or 100 percent. I report the distribution of focal
responses in both the first wave and for all of the survey waves stacked
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Table 2.2 Probability of focal response

Percent of sample
Type of response All Decedents Survivors

First wave (n = 8,202)
Non-focal response 50.5 47.5 50.8
Subjective probability = 0 6.5 12.0 4.8
Subjective probability = 50 21.7 22.4 22.7
Subjective probability = 100 21.3 18.1 21.8
Total 100 100 100

All waves (n = 35,463)
Non-focal response 49.1 44.3 51.0
Subjective probability = 0 5.24 11.2 3.6
Subjective probability = 50 25.17 27.0 24.3
Subjective probability = 100 20.38 17.5 21.2
Total 100 100 100

Source: Author’s calculations from the Health and Retirement Study.

together. The latter makes full use of the available data, but by construc-
tion those who live longer contribute more observations than shorter lived
respondents. This can lead to potentially biased assessments of the proper-
ties of subjective probabilities if the two groups have different likelihoods
of reporting focal values in general, or of probabilities of zero, 50, or 100
percent in particular. Here and in Table 2.3, I therefore present statistics
for both the single wave and for the aggregate sample.

As others have reported, Table 2.2 shows a substantial heaping of respon-
dents at 50 percent and 100 percent (just over 20% of the sample reported
each of these values), but there is a much lower mass at zero percent. Clear-
ly, from a probability standpoint, values of zero and 100 are inappropriate:
a person saying zero or 100 percent where not trained in statistics could
indicate that he or she felt certain of the outcome, whether low or high, and
simply rounded to a convenient number. While some analysts have called
into question the value of reported probabilities of 50 percent, as noted
earlier, excluding those giving focal responses likely leads to biased results.
Unsurprisingly, the bias is greater for less educated individuals who were
less clear about probabilities, where the tendency to report zero, 50, or 100
percent was greatest.

There are also differences between decedents and survivors in the preva-
lence of focal responses, as one would expect, with more reported values
of zero and fewer reports of 100 percent among those who did die before
age 75, but with a similar percentage reporting a probability of 50 percent.
Interestingly, nearly 20 percent of those who died before age 75 reported a
100 percent chance of surviving to that age.

The second panel illustrates similar patterns for the stacked sample
including observations in all waves. This combined sample is weighted
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Table 2.3 Regression of survival probability on individual characteristics

Variable Coefficient (Standard error)

Personal Characteristics:
Male −3.30*** (0.50)
Age 0.44*** (0.06)
Schooling 0.50*** (0.13)
Nonwhite 5.30*** (0.71)
Hispanic −3.57** (1.04)
Married 0.95 (2.05)
Health:
Excellent 11.59*** (0.03)
Very good 5.42*** (0.53)
Good (omitted) − −
Fair −8.66*** (0.76)
Poor −20.56*** (1.20)

Existing Medical Condition:
High blood pressure −1.07** (0.48)
Stroke −1.33 (1.22)
Diabetes −1.60** (0.78)
Cancer −2.90*** (0.84)
Lung problems −3.92*** (1.05)
Heart problems −4.09*** (0.72)
Arthritis −0.24 (0.45)

Behaviors:
Physically active 0.83*** (0.18)
Smokes now −4.07*** (0.62)
Smoked ever 1.05** (0.52)

Family:
Mom alive 9.53 (5.54)
Mom’s age 0.02 (0.07)
Mom’s age at death 0.11*** (0.02)
Dad alive 8.80 (8.26)
Dad’s age 0.02 (0.09)
Dad’s age at death 0.11*** (0.02)

Mean of dependent variable 65.12
Number of observations 31,711
Number of respondents 7,834

Note: Stars indicate if the coefficient estimates are significantly different from zero at the ***1
or **5 percent levels.
Source: Author’s calculations from the Health and Retirement Study.

toward those who were the longest lived, and thus likely younger at the out-
set. Interestingly, the patterns are similar to those identified before, though
differences between survivors and decedents are slightly more pronounced.
Approximately one-half of the observations were non-focal responses; there
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Figure 2.1 Distribution of HRS survival probabilities: wave 1 and all waves
Source: Author’s calculations from the Health and Retirement Study.

were a large number of observations at probabilities of 50 percent and 100
percent, and fewer at zero.

Figure 2.1 shows the entire distribution of reports as a percentage of the
sample for each of the 11 possible probabilities.10 The lighter bars are for
the first wave and the darker bars for the stacked waves (which again, skew
right). The spikes in the percentage reporting 50 and 100 percent are clearly
visible. Nonetheless, one can also see the distribution of non-focal responses
which span the full probability range. Of note, the average life table proba-
bility for this sample was 69.3, so the distribution and the means in Table 2.1
compare well with this value. Additional differences are explored in more
detail below.

Regression estimates
While Table 2.1 illustrated the strong correlation between numerous indi-
vidual characteristics and actual survival, many of these factors are also
correlated with subjective survival probabilities, suggesting that the individ-
uals may be consciously or unconsciously incorporating known risk factors
into the assessments of their own survival probabilities. Table 2.3 explores
some of these correlations in a multivariate regression of the subjective sur-
vival probability on characteristics such as sex, health, smoking status, etc.,
all of which are likely to factor into actual survival probabilities and thus into
respondents’ assessment of their survival probabilities. Here I stack all obser-
vations for an individual and correct the standard errors for these multiple
measures.11 Because these estimates are similar to those reported elsewhere
(Hurd and McGarry 1995), I discuss them only briefly and use a parsimo-
nious specification to convey the main points although here we have more
observations.
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Consistent with known differences in life expectancies, men report a sig-
nificantly lower survival probability, 3.3 percentage points lower, than do
women. (The average difference in life table values is approximately twice
that.) Probabilities rise with age, as they should given the shorter time until
age 75 for older respondents, and they rise as well with schooling. All else
constant, nonwhite respondents forecast a substantially greater chance of
survival, and Hispanic respondents, less.12

A key factor in assessing one’s probability of surviving is one’s health sta-
tus. The HRS offers several ways to measure health: a first is self-reported
health, on a scale of one through five, ranging from excellent to poor. It also
asked people to assess their current medical conditions, taking the form:

Has a doctor ever told you that you had a heart attack, coronary heart disease,
angina, congestive heart failure, or other heart problems?

A similar question was asked about high blood pressure, stroke, diabetes,
cancer, lung problems, and arthritis. Finally, I include measures of peoples’
health behaviors: physical activity, smoking status (current and former), and
measures of obesity or being underweight.

Unsurprisingly, these health measures are strong predictors of indi-
viduals’ survival probabilities. For the general measure of overall health,
differences in outcomes between the various states of health are large.
Moving from excellent to poor health results in a predicted decline of 32
percentage points in the probability of survival or approximately 50 percent.

Each of the medical conditions captured by the HRS has a negative effect
on expectations, and all but stroke and arthritis have effects that are sig-
nificantly different from zero, typically at the one percent level. Behaviors
such as being physically active and smoking have the expected effects, and
they are similarly highly significantly different from zero. There is a large
negative relationship between smoking currently and subjective survival
probabilities, with smokers reporting a lower probability by approximate-
ly four percentage points or six percent. This result holds, despite prior
work finding that smokers underestimate their risk, indicating that the true
difference could be even greater (Khwaja et al. 2007; Bissonnette et al.
2017).

Finally, in examining the relationship between survival probabilities and
the mortality experience of family members, there is a positive and signifi-
cant relationship between the age at death of a parent and the respondent’s
own expectations.

Comparison of subjective expectations
As noted above, the time span of the data allows me to follow the original
HRS respondents (approximately age 51–61 in 1992) for 24 years, until the
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Table 2.4 Survival probabilities

All Women Men

Wave 1
Actual survival
probability

70.9 76.2 64.7

Subjective survival
probability

64.1 65.8 62.0

Life table value 69.4 75.8 61.9
Ratio subjective/life
table

0.93 0.87 1.00

Number 7000 3820 3180

Note: Sample is limited to those who report a value for the subjective sur-
vival probability and for whom actual survivor status is known.
Source: Author’s calculations from the Health and Retirement Study.

youngest reached age 75. With these data, I can compare the subjective sur-
vival probabilities reported at younger ages with actual outcomes. Similarly,
I can compare the predictive power of subjective assessments with objective
assessments from life tables which depend here only on age and sex.

The first column of Table 2.4 shows that life table estimates are a more
accurate assessment, on average of survival than subjective reports, with a
mean self-reported probability of surviving to age 75 of 69.4, compared to
the actual survival probability of 70.9. The average of the subjective reports
was just 64.1, indicating that, on average, respondents underestimated their
survival probabilities. This underestimate could be a potential liability with
respect to adequate savings for retirement and financial well-being later in
life. Much of the difference between the subjective assessments and actual
outcomes or life table values stems from the substantial underreporting by
women, a result that is consistent with the poor financial outcomes for wom-
en at older ages relative to men. (In 2018, 11.1% of women age 65+ were
poor, compared to 8.1% of men in the same age range; US Bureau of the
Census 2020).13

Figure 2.2 further examines the validity of these reported survival prob-
abilities. Here I assign respondents to a subjective probability bin based on
their first reported probability of living to age 75, and then I calculate the
actual survival probability to age 75 for individuals in that bin. There is a
positive, nearly monotonic, relationship between reported survival proba-
bilities and actual survival. The non-monotonicity at the endpoints, zero
and 100, points to measurement error for these responses. Those report-
ing zero have a very low subjective probability, similar to those reporting 10
percent, suggesting that these respondents may have simply been ‘rounding
down’ to zero. At the other end of the distribution, those reporting living to
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Figure 2.2 Percentage surviving to age 75 by subjective probability, HRS
Source: Author’s calculations using the Health and Retirement Study.

age 75 with certainty, did have a high survival probability but less than that
for those reporting a 90 or even an 80 percent chance, again suggesting
strong rounding.

In other words, while I conclude that the subjective survival measures are
not perfect, they do seem to correlate well with actual mortality experience
and with known correlates of mortality risk.

Updating of survival probabilities
Of particular interest is how people update or change their expectations
over time in response to new information.14 Table 2.5 illustrates the change
in subjective survival probabilities associated with a change in self-reported
health status. It extends Hurd and McGarry (2002) with many more waves
of data than the two waves used in that study. Relying on the additional years
of information available here, I follow respondents to older ages and thus
observe more transitions into fair or poor health status than in earlier work.
It is in these worsening health categories that one might expect survival
probabilities to be most impacted, as opposed to movements from excellent
to very good health that would be expected earlier in the life course.

The rows of Table 2.5 correspond to the five health status categories in
a given wave (wave T)—excellent, very good, good, fair, or poor—and the
columns denote health status in the subsequent wave (T+1). The top panel
of the table illustrates the number of individuals in each cell, corresponding
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Table 2.5 Changes in subjective health and survival

Wave T+1
Wave T Excellent Very good Good Fair Poor

Numbers Transitioning
Excellent 2654 1169 346 66 19
Very good 1623 4402 1815 260 37
Good 541 2099 3933 1048 137
Fair 114 381 1234 1907 544
Poor 26 66 213 5391 897

Change in Survival Probabilities
Excellent −0.36 −3.01 1.11 −14.43 −3.77
Very good 0.99 −0.43 −1.22 −5.27 −3.34
Good 0.50 2.22 −0.53 −2.56 −6.33
Fair 6.99 6.97 1.61 −0.03 −4.95
Poor 17.58 11.34 15.41 5.50 −0.56

Source: Author’s calculations from the Health and Retirement Study.

to the reporting of a particular transition between two health states. The bot-
tompanel shows the average change in the reported values for the subjective
probability of surviving to age 75 between the two waves. For instance, 66
respondents reported excellent health in one wave and fair health in the
next. Among this group, the average decline in the probability of surviving
to age 75 was 14.43 percentage points (or 22% based on the sample-wide
average of 65).

As is apparent, respondents revised down their subjective survival prob-
abilities as their perception of their health status declined. There is only
one cell in the table which did not exhibit this pattern—the transition from
excellent to good health—and the change in average survival probabili-
ties for those in that cell was relatively small—just a 1.11 percentage point
increase in survival probability. Interestingly, all diagonal values of the table
(i.e. the changes in subjective probabilities for those who report being in
the same broad health category in each of the two waves) were negative.
For example, for the 3,933 respondents who reported being in good health
in both waves, the average change in subjective probability of survival was
−0.53. This pattern indicates a slight decline in expected survival with age,
despite no change in their subjective health reports in terms of the five-
point excellent to poor scale. This result suggests that the 100-point scale
used in the probability question offers a more finely defined gradient for
measuring health than general measures of overall health.

A more formal measure of health related to questions about the onset of
medical conditions diagnosed by a doctor. To the extent that the onset of
various medical conditions such as a heart attack or cancer was unexpected,
their onset would likely be associated with a reduction in the subjective
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survival probability. These questions regarding new medical conditions
parallel those asked initially:

Since WAVE X MONTH/YEAR, has your doctor told you that you had a heart
attack, coronary heart disease, angina, congestive heart failure, or other heart
problems?

Again, the questions covered high blood pressure, stroke, diabetes, can-
cer, lung problems, and arthritis, in addition to the heart problems in the
question above.

This measure is imperfect, in that while a heart attack or stroke is unlikely
to be missed, the incidence of high blood pressure will depend on whether
an individual had seen a doctor. In employing the onset of disease as a mea-
sure of the change in health, we could also miss a more gradual degradation
of health not attributable to one of these factors. With these caveats inmind,
Table 2.6 examines the change in probabilities for those reporting the onset
of a new medical condition. I divide the sample into those who had an
onset of the particular condition (‘Developed condition’) and those who
did not (‘No condition’), and I note the average subjective probabilities
both ‘Before’ and ‘After’ for each group, as well as the change between the
two waves.

Perhaps unsurprisingly, the largest changes in the subjective survival
probabilities were among those who had a diagnosis of cancer, followed
by that of a stroke, then of heart disease, and finally of lung problems.
Conditions such as high blood pressure, diabetes, and arthritis had only
small effects on expected survival chances. This result is consistent with the
medical literature, and it suggests that people do update their probabilities
with the arrival of new information. Furthermore, these changes across time
for those determined to have a health condition were larger than changes
for those not so diagnosed, for all but high blood pressure and arthritis.
Nearly all of the differences are significant at a one percent level.

Some of the changes associated with a given condition could be seen as
relatively small relative to the expected increase in mortality risk, note that
the ‘Before’ expectations ought to include all information known to the
respondent at the time of the survey. Someone with a higher risk of heart
attack, perhaps based on family history, smoking status, or obesity, might
have already incorporated much of this risk into his or her expectation. In
such a case, the onset/event itself would be unlikely to convey entirely new
information. Given our data, we cannot assess how much new information
the event conveys.

In addition to medical and health information, new information about a
respondent’s own mortality risk could arise from the death of a close family
member. This could include data about a genetic risk via the death of a
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Table 2.6 Onset of medical conditions and family mortality

Subjective survival probabilities
Developed condition No condition

Event Before After Change Before After Change

Health conditions:
High blood pressure 65.41 64.14 −1.27 65.68 65.73 0.05
Stroke 54.80 50.88 −3.93 65.76 65.78 0.03**
Diabetes 60.47 59.78 −0.70 65.77 65.78 0.02***
Cancer 63.89 56.47 −7.43 65.72 65.84 0.12***
Lung problems 56.15 53.00 −3.14 65.78 65.81 0.04**
Heart problems 61.30 57.97 −3.33 65.77 65.86 0.08***
Arthritis 65.41 64.53 −0.88 65.78 65.73 −0.17
Any condition 63.14 61.10 −2.04 66.14 66.53 0.39***

Deaths in the family
Parent died 68.35 68.81 0.46 65.43 65.39 −0.04
Mother died 68.05 68.49 0.44 65.49 65.47 −0.01
Father died 69.43 69.64 0.21 65.60 65.58 −0.02
Sibling died 63.66 64.95 1.28 65.94 65.87 −0.07
Spouse died 61.61 62.53 0.91 65.73 65.73 −0.01
Parent-in-law died 66.85 66.37 −0.48 65.59 6.60 0.01
Mother-in-law died 66.28 66.71 0.43 65.60 65.57 −0.04
Father-in-law died 67.50 65.42 −2.08 65.63 65.42 0.03
Sibling-in-law died 64.49 63.86 −0.63 65.87 65.90 0.02

Note: Stars indicate if the changes in the subjective survival probabilities for those who expe-
rience the onset of a condition and those who do not are significantly different at the ***1
percent or **5 percent levels.
Source: Author’s calculations from the Health and Retirement Study.

blood relative, or simply about mortality risk in general, say from the death
of a spouse or in-law. The lower portion of Table 2.6 assesses the potential
impact of the death of different relatives on reported survival probabilities.
Despite the intuition, there is little evidence that respondents update their
expectations in light of the death of a parent, sibling, spouse, or in-law. In
results not reported here in detail, these conclusions remain unchanged if I
allow for separate effects for men and women—testing to see if perhaps the
death of a same-sex parent resonatesmore than the death of an opposite-sex
parent. The lack of a response could stem from the age of the respondents.
Because they were already in their 50s at the study’s baseline, their parents
were likely already rather old; themean age for mothers in the sample at the
initial interview was 80, and for fathers, 82. New information stemming from
a parent (or parent-in-law) death at these later agesmight not providemuch
information about the respondent’s own probability of surviving to age 75.
Thus, while the age at which a parent died was a significant predictor of the
survival probability as show in Table 2.3, the actual death of a parent at these
ages did not significantly alter the assessment.
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Table 2.7 Regression of change in subjective probability

Variable Coeff (std err)

Health:
Much better 2.07** (0.87)
Somewhat better 1.49** (0.65)
Same (omitted) − −
Somewhat worse −1.98*** (0.50)
Much worse −8.78*** (1.25)
Onset of condition:
High blood pressure −0.66 (0.96)
Stroke −3.01 (2.46)
Diabetes 0.66 (1.41)
Cancer −5.01*** (1.48)
Lung problems −1.53 (1.96)
Heart problems −2.18 (1.27)
Arthritis −1.08 (0.87)
Family:
Mom died btw waves 0.57 (0.78)
Mom’s age at death 0.005 (0.003)
Dad died btw waves 0.82 (1.03)
Dad’s age at death −0.006 (0.005)

Mean of dependent var −0.056
Number of observations 24,294
Number of respondents 7,341

Note: Stars indicate if the coefficient estimates are significantly different from zero at the ***
1 or **5 percent levels.
Source: Author’s calculations from the Health and Retirement Study.

Finally, in Table 2.7, I examine the relationship between changes in self-
reported health, changes in medical conditions, changes in the status of
close relatives, and changes in survival probabilities in a single regression
to assess their relative importance in a more formal manner. The measure
of the change in self-assessed health used here is drawn directly from a
question asking respondents to report how their health changed from
the previous wave, rather than by comparing two independent reports of
current health across waves. Specifically, the question reads:

Compared with your health (2 years ago / [in the prior wave]), would you say
that your health is much better now, somewhat better now, about the same,
somewhat worse, or much worse than it was then?

A total of 10.5 percent of respondents reported that their health was much
better or somewhat better, two-thirds said their health was about the same,
and 23 percent reported somewhat or much worse health.

As seen in Table 2.5, changes in self-assessed health are strongly corre-
lated with changes in survival probabilities. The coefficients for all four



28 New Models for Managing Longevity Risk

categories are significantly different from zero and relatively large. Some-
one who reported his or her health as ‘much better’ than in the prior wave
had an expected increase in his or her probability of surviving of 2.07 per-
centage points. With a mean change between waves of close to zero, this is
a large amount. The largest change in the table was for those whose health
became ‘much worse.’

For the onset of conditions, the relationships are all negative with the
exception of the diagnosis of diabetes, although few coefficients are signifi-
cantly different from zero. The strongest effect is for the diagnosis of cancer,
which results in a decline of five percentage points. The coefficient for heart
problems is also significantly different from zero and larger in magnitude
than all but the ‘much worse’ health change. The advent of a stroke has a
large effect in terms of magnitude but was not significantly different from
zero because of the large standard error.

Once again, we confirm that the death of family members has no statis-
tically significant effect on respondents’ subjective survival probabilities.

The validity of survival probabilities
Tables 2.6 and 2.7 provide clear evidence that individuals adjust their expec-
tations with the arrival of new information (recognizing that what is ‘new’
information to the researcher may not be entirely new to the respondent).
Next, I ask whether and to what extent these updates in survival probabili-
ties improve the predictive validity of the subjective expectations questions.
In so doing, I compare subjective probabilities with life table values and
then with eventual survivorship status at age 75. To see more clearly how
the subjective probabilities evolve over time, I limit my sample to those who
survived and remained in the survey through at least wave six, and I then
examine the trends in reported probabilities across those six waves.

Table 2.8 shows the average of the self-reported survival probability in
each survey wave (SSP), the average life table values (LT), and the average
of the ratio of the two probabilities (Ratio). The first triplet of columns
(All) pertains to the full sample. The next two sets of columns pertain to
survivors and decedents, respectively. There are several patterns contained
in these data that are worth noting. First, the subjective survival probabilities
are relatively constant across years. For the full sample, the average in the
first wave was 68, while in the sixth wave (equivalent to 10 years of time), the
average was 67.5—a minor change. Values for intervening years are similar.
Second, the life table probabilities show amonotonic increase as probability
theory implies. The conditional probability of surviving to age 75, having
survived an additional year, is greater than the original probability. With
these two trends, the ratio of the subjective to life table probability values
steadily declines.
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Table 2.8 Ratio of subjective survival probability to life table value

All (n = 1825) Survivors (n = 1468) Decedents (n = 357)
SSP LT Ratio SSP LT Ratio SSP LT Ratio

Wave 1 68.0 68.4 1.0 70.0 68.8 1.02 59.8 66.9 0.90
Wave 2 66.4 69.4 0.96 68.3 69.7 0.99 58.4 67.9 0.86
Wave 3 67.9 70.9 0.96 70.1 71.2 0.99 58.9 69.5 0.85
Wave 4 67.2 72.7 0.93 69.6 73.1 0.96 57.6 71.4 0.81
Wave 5 68.0 74.8 0.91 70.5 75.1 0.94 57.7 73.6 0.79
Wave 6 67.5 77.6 0.87 70.3 77.9 0.91 56.3 76.5 0.74

Note: Sample is those individuals for whom survivorship status at age 75 is known and who were
interviewed through at least wave 6 with reported values for the probability of living to age 75
at each interview. The sample is thus balanced. SSP is the subjective survival probability, LT is
the life table probability, and Ratio is the ratio of SSP to LT.
Source: Author’s calculations from the Health and Retirement Study.

When comparing the figures across the survivors and decedents, we
see that the subjective probabilities for survivors are uniformly higher
than those for decedents. In fact, these differences are surprisingly large,
given that the decedents in this sample, by construction, must survive for
at least six waves or 10 years beyond the first report. They are thus the
longest lived/healthiest of the decedents, with ages in wave 6 ranging from
approximately ages 61–71. The differences in life table reports are far small-
er than those for self-reports, because they rely solely on age and sex, factors
that do not differ sizably for the two groups. There is no measure of under-
lying health or other individual-specific measures used in constructing the
life table values. For both survivors and decedents, the life table values rise
monotonically, and thus the ratios for self-reported to life table probabilities
decline. For survivors, these ratios remain close to one, indicating relatively
accurate reporting in terms of actuarial values, although onemight expect a
value greater than one because these individuals do survive. In contrast, self-
reports for decedents are (accurately) well below the actuarial predictions.
This result for decedents indicates that individual reports contain addition-
al information missed in population averages: they predict a lower survival
probability, on average, than actuarial tables, and they are correct in the
sense that, ex-post, they did not survive.

To compare more directly both the subjective reports and the life table
values with observed outcomes, Table 2.9 presents the correlations between
each of these probabilities and actual survival to age 75. Again, the com-
parisons are carried out by wave. The correlations for both sets of prob-
abilities are all positive and significantly different from zero, but they are
substantially higher for the subjective probabilities than for the life table
values. In Table 2.6 we saw that the self-reported probabilities for women
were closer to life table values than those for men, and thus in this table, the
correlations between subjective probabilities for men and actual survival are
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Table 2.9 Correlation between subjective and life table probabilities and outcomes

All Women Men
Wave Subjective Life table Subjective Life table Subjective Life table

Wave 1 0.145 0.106 0.105 0.091 0.167 0.117
Wave 2 0.147 0.108 0.108 0.085 0.176 0.127
Wave 3 0.161 0.110 0.143 0.082 0.171 0.115
Wave 4 0.174 0.114 0.173 0.094 0.165 0.117
Wave 5 0.193 0.121 0.164 0.099 0.220 0.131
Wave 6 0.207 0.124 0.189 0.085 0.220 0.127

Source: Author’s calculations from the Health and Retirement Study.

also greater than those for women. Also, note that as the respondent ages
and gets closer to the target age of 75, there is less uncertainty regarding
survival and the correlations increase.

Discussion and Conclusion
The advent of ‘big data’ has proved to be a boon to researchers in a vari-
ety of fields. Yet as important as these data are to scientific research, survey
information is still needed to addressmany of themost important questions.
The data discussed and analyzed in this chapter, namely information on
subjective probabilities, provide a prime example of the value of collecting
information directly from individuals. In many ways, the HRS has managed
to take the best from both worlds, with links to administrative data sets
such as Medicare and Social Security Administrative data. The HRS allows
researchers to access enormous amounts of high quality information on
respondent behavior. In addition, however, the survey data collected from
individual interviews allow for insight into the motivation behind observed
behavior.

Here my focus has been on a relatively different and important type
of question, namely older peoples’ subjective probability of living to age
75. Despite evidence of measurement error, the subjective probabilities
do reveal information beyond that gleaned from life tables, notwithstand-
ing the prevalence of rounding to focal responses. Furthermore, as new
information arises, particularly that related to the respondent’s health, the
respondent updates those probabilities and these updates too contain use-
ful information beyond the life tables. As work continues in this area, we
can anticipate refinements in questioning and in statistical methods that
will allow researchers to make the most of these data and to improve the
accuracy of our economic models.
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Notes
1. Some life cycle models allow for a bequest motive in which individuals receive

utility from leaving bequests to their heirs (cf. Dynan et al. 2002).
2. Other studies have analyzed expectations regarding stock market returns

(Dominitz and Manski 2011b; Lumsdaine and Potter van Loom 2017), returns
to schooling (Dominitz and Manski 1996), and income (Dominitz and Manski
2011a).

3. Specifically, I use data from the RAND version of the HRS.
4. Although the original samples are drawn from the non-institutionalized popula-

tion, respondents are followed into nursing homes. Individuals who are unable
to answer the survey questions are interviewed via a proxy. Additionally, non-
respondents are retained in the survey and attempts are made to recontact them
in subsequent waves. Attrition from the survey has been exceptionally low; see
HRS (2017) for detailed information on response rates.

5. Data for the 2018 interview were not available at the time of this writing.
6. Perozek (2008) noted that the change in scale did not seem to affect the

likelihood of ‘rounded’ responses, and there is little evidence to suggest that this
change would alter the conclusions of her study or other similar efforts.

7. Because I use population weights in the analysis, also excluded from the sample
are those with zero weight.

8. This level likely contains substantial bias such that the body mass index (BMI) is
underreported (e.g. Keith et al. 2011).

9. The number of observations for the full sample is larger than the sum of sur-
vivors and decedents, because the mortality status for some who left the survey is
unknown.

10. Recall that respondents were asked to report a value between zero and 10
inclusive. These reports were scaled to represent probabilities of zero to 100.

11. Despite having multiple observations per respondent, I do not estimate this
regression as a fixed effects model because variables of primary interest such
as schooling, race, and sex do not vary over time in the data and are thus not
identified. Other variables such as smoking status also show little variation. The
estimated effects for health-related variables are substantially unchanged in a
fixed effects framework, and I explore the effect of changes in these variables
below.

12. Hispanics can be of any race.
13. Perozek (2008) estimated survival probabilities using subjective reports from the

HRS. She similarly found survival probabilities based on reports from women
were lower than those from the life tables used by social security. In contrast the
subjective survival probabilities for men were higher than life table values. Inter-
estingly, the Social Security Administration later raised their estimate of male
life expectancy and lowered the estimate female life expectancy. Her results thus
suggest that the subjective responses in the HRS are valuable, and reflect more
than a simple reading of actuarial values.

14. Bissonnette et al. (2017) found in panel data that respondents seemed update
their assessment of near-term mortality risk as they aged.
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Chapter 3

Disability-free Life Trends at Older Ages

Implications for Longevity Risk Management

Douglas A. Wolf

Longevity risk is typically defined as the problem of people living longer
than expected. From an aggregate perspective, for example the one adopt-
ed by a pension fund manager, increasing life expectancy—that is, an
increase in the average age at death of a covered population—implies that
financial reserves may be inadequate to meet payment obligations. From an
individual perspective, the problem is one of ‘outliving one’s assets,’ but that
problem can arise from having too few assets as well as from living longer
than anticipated. The aggregate form of longevity risk is sometimes char-
acterized as one associated with the uncertainty attached to future lifetimes,
rather than simply the length of future lifetimes (e.g. Brouhns et al. 2002;
de Waegenaere et al. 2010). The present chapter is concerned primarily
with the length, rather than the variability, of remaining lifetimes.

At its core, longevity risk involves two dimensions: the level of assets, from
which an income stream is to be generated, and the length of remaining life,
which defines the period of time for which the income stream is needed.
This chapter explores the possible role for a third dimension of the prob-
lem of longevity risk, namely the role of active (or ‘disability-free’) life—an
individual-level phenomenon—and active life expectancy (ALE), which is
an aggregate or cohort-level phenomenon. An individual’s ‘active’ status
can change during her or his lifetime, and it can improve as well as worsen
(Wolf et al. 2007). Thus, during a person’s remaining lifetime, the total peri-
od of time spent disabled (or, in the complementary active state) can be
viewed as a random variable whose values range from zero to the entirety of
remaining life.

ALE is defined as the average of the individual-level random variable
‘cumulative time spent without disability’ (or ‘total active life’), and it can
refer to either an actual population (i.e. a cohort) or an artificial population
(e.g. in period terms). Nevertheless, there appear to be no available data
that record the entirety (and few that record even a portion) of the process
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In: New Models for Managing Longevity Risk. Edited by Olivia S. Mitchell, Oxford University Press.
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through which time spent with (or without) a disability steadily accumulates
during individuals’ lives. The most common form of individual-level longi-
tudinal data on disabled or disability-free status presents a series of biannual
(or in some cases annual) snapshots of individuals’ statuses. An exception
is the National Health and Aging Trends Study (NHATS), which includes
monthly measures of respondents’ receipt of help from others with personal-
care tasks (such as eating, bathing, and dressing) and mobility-related tasks
(such as getting into or out of bed) (Freedman et al. 2015). But to date, at
most eight years of these monthly indicators can be produced using avail-
able NHATS public-use data, limiting its usefulness in characterizing the full
picture of active status from age 65 to death. Instead, a large and vigorous
literature has developed to produce estimates of ALE despite an absence of
individual-level data on the length of active life, the phenomenon for which
ALE is the supposed average (Imai and Soneji 2007; Laditka and Laditka
2009).

In what follows, we first review trends in life expectancy and ALE—
aggregate-level phenomena, in both cases—and consider the implications
of ALE for longevity risk. The section concludes that ALE trends add little
or nothing to the understanding of aggregate longevity risk. The second
section of the chapter turns to the individual perspective on longevity risk,
considering the implications of active life—or alternatively, life spent with
a disability—for longevity risk. Within the constraints imposed by data lim-
itations noted above, we conclude that there are very striking implications
of disability status for longevity risk, although given the complexity of the
situation revealed by the data, clear-cut behavioral rules based on these find-
ings are not evident. In a brief final section, we discuss interactions between
public and private responses to disability late in life.

Trends in Life Expectancy and Active Life
Expectancy
It is a well-known fact that period life expectancy has been increasing from
year to year—with a handful of exceptions—for many decades. Although
the available evidence is more limited, it suggests that ALE has been
increasing in recent years as well.

While there are large differences in life expectancy by sex, race, and other
background characteristics, for simplicity’s sake I will limit attention main-
ly to both sexes/all races data. Moreover, given the focus of this chapter
on longevity risk in retirement, I will limit attention to life expectancy at
age 65. Figure 3.1 plots life expectancy as computed by the National Cen-
ter for Health Statistics for the period 1950 to 2018 (Figure 3.1 also shows
estimates of ALE from several sources, as described below). Despite the
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Figure 3.1 Trends in total and active lifetime at age 65
Sources: National Center for Health Statistics (2018) (NCHS); HRS (2019), author’s calcu-
lations; Manton et al. (2006) (MGL); Cai and Lubitz (2007) (CL); Chernew et al. (2016)
(CCGL).

existence of several brief periods of decline, the predominant pattern for
life expectancy is clearly one of improvement during this period. A recent
analysis of death rates—the inputs into computation of life expectancy—for
roughly the same period (1969–2013) found statistically significant ‘break
points’ in the trend line for overall mortality in 1978, 2002, and 2010 (Ma
et al. 2015). The downward trend in overall mortality continued, but its
slope changed somewhat, at each such breakpoint. An analogous pattern
can be seen in the pattern for life expectancy at age 65 in Figure 3.1.

The more-or-less regular trend of increasing period life expectancy over
a nearly 70-year period would seem to suggest that pension fund managers
could develop forecasting tools that anticipate and therefore eliminate the
problem of longevity risk. Moreover, the slowdown—and apparent cessa-
tion, since 2014—of the trend toward growing life expectancy at age 65
might, in turn, imply that the problem of longevity risk could diminish on
its own.

Turning from life expectancy, defined by the unambiguous and irre-
versible transition from living to dead, to ALE, defined by a partitioning of
remaining life years into those spent with or without disability, introduces



Disability-free Life Trends at Older Ages 37

several complexities into the analysis. Formally, ALE is the area under a sur-
vival curve that is multiplied by the proportion ‘active’ at each age (Imai
and Soneji 2007). In practice, calculating period ALE using the most widely
used technique, the so-called ‘Sullivan’ method, is simple: the calculations
entail multiplying elements of the person-years-lived column of a life table
by the corresponding elements of an array of age-specific disability (or
non-disability) prevalence rates. The great majority of applications of this
approach use a binary distinction between ‘disabled’ and ‘disability-free’
(or ‘healthy’ versus ‘unhealthy,’ or ‘active’ versus ‘inactive,’ or any number
of other health- or functioning-related categories).

A large literature devoted to ALE has developed since the early contribu-
tions of Sullivan (1971) and Katz et al. (1983), and this literature supplies
many and varied estimates for ALE. One reason for the proliferation of
ALE estimates is the variety of measures of ‘active’ status that have been
used—the distinction between ‘disabled’ and ‘disability-free’ is not near-
ly as straightforward, in concept or measure, as is the distinction between
‘alive’ and ‘dead.’ For this chapter, I have produced a series of period ALE
estimates for 1998, 2000 . . ., 2016 using disability measures from the US
Health and Retirement Study (HRS) in combination with life tables pub-
lished by the National Center for Health Statistics. The HRS is an ongoing
large-scale population-based panel survey that began in 1992, employing
biennial surveys thereafter. While the initial sample was limited to the non-
institutionalized population age 51–61, various additions to the sample
since then permit me to compute ALE estimates for 65-year-olds beginning
in 1998 (Health and Retirement Study 2019). The disability measures used
here are binary indicators of whether the sample person receives help from
another person with any of six Activities of Daily Living (ADLs), namely
eating, dressing, toileting, bathing, getting in or out of bed, and walking.
Getting help from another person for a basic personal-care task such as
these corresponds to a conceptualization of ‘disability as dependency’; it
is useful in a discussion of longevity risk because help from others entails
the use of concrete resources—time or money—and therefore has implica-
tions for financial well-being. The ADL indicators used here are taken from
a public-use file produced by the RAND Corporation (Bugliari et al. 2019a).
The ALE calculations use the abridged life table setup found in Jagger et al.
(2014), which implements the Sullivan method for calculating period ALE.

Age-specific disability prevalence rates based on the HRS variables are
plotted in Figure 3.2. There are no apparent trends over this 18-year period
among the two youngest age groups (65–74 and 80–84), ages at which dis-
ability prevalence rates are quite low. Among the older age groups (85–94
and 95+) the trends are not uniform throughout the period, but they are
clearly predominantly downward, ending (in 2016) well below their initial
values (in 1998).
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Figure 3.2 Trends in disability prevalence by age group, 1998–2016
Source: Author’s calculations based on the Health and Retirement Study (2019).

The 1998–2016 HRS-based calculations of ALE are plotted, along with
analogous points taken from three previous publications, in Figure 3.1. All
the ALE estimates shown in Figure 3.1 pertain, like the total life-expectancy
figures, to the total population; in addition, most also use the Sullivan
method. Differences in levels across sources derive principally from the dif-
ferent criteria used to distinguish the ‘disabled’ from the ‘disability-free’
portion of the population. Crimmins et al. (2016), for example, define the
‘active’ population as those free of any limitation of activities, which is the
broadest definition used among the sources shown here; this definition, in
turn, produces the lowest estimates of ALE. My ‘disability as dependency’
definition is, in contrast, the most restrictive, and in turn produces the
highest estimates of ALE. The other data points plotted in Figure 3.1 use dis-
ability criteria that fall between these two extremes. Cai and Lubitz (2007)
use the criterion having difficulty performing either ADL or Instrumental
ADL (e.g. shopping, meal preparation) tasks to define having a disability.
Manton et al. (2006) use measures based on the National Long Term Care
Survey data, which count as disabled those getting help from other peo-
ple, along with those using special equipment, to perform daily tasks, and
also include those with unmet needs for help dealing with health-related
difficulties performing daily tasks.
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Figure 3.1 reveals a strikingly consistent pattern of improvement in ALE
at age 65 over time. While the levels of ALE differ by the criteria used
to measure disability, changes over time in ALE based on each of these
measures are close to parallel. Demographers and gerontologists are also
interested in the ‘compression ofmorbidity,’ a phenomenon associated with
the percentage of remaining lifetime lived in a disabled state (Cai and Lub-
itz 2007). With respect to morbidity compression, however, the estimates
shown in Figure 3.1 are unclear: when converted to percentages of total life
expectancy (not shown), none of the four ALE series plotted in Figure 3.1
shows a clear trend.

Implications for longevity risk
ALE appears to be closely tied to longevity: Figure 3.1 shows that trends in
ALE tend to parallel the trend in life expectancy. But whatever the trends
in ALE—examined in isolation or relative to total life expectancy—these
trends most likely have little or no relevance for aggregate longevity risk.
The payout obligations of a pension fund are usually unchanged by the dis-
ability status of its beneficiaries. Researchers have pointed out that common
factors contribute to improvements in both total life expectancy and ALE
(Chernew et al. 2016; Stallard 2016), suggesting that once such factors are
incorporated into a mortality forecast, the level or trend in ALE should not
add anything to the determination of longevity risk. In other words, where-
as ALE is surely associated with the quality of life of pensioners, it seems to
have no bearing on the longevity risk faced by pension fund managers.

Active Life and Individual Longevity Risk
In what follows, we discuss individual-level longevity risk from the vantage
point of a 65-year-old person, that is, someone close to the typical US age
of retirement. At that point, an individual has a given level of assets but
faces an uncertain remaining lifetime. If the longevity risk issue is expressed
narrowly as the risk of outliving one’s assets, then the decision problem
facing this individual can be factored into two parts: first, one must—at
least implicitly—form an expectation regarding the number of life years
that remain; and second, conditional on the first, one must decide either to
annuitize assets or to draw them down, presumably following a careful and
well-informed plan. The ‘annuitize’ option, in turn, can be further subdi-
vided into one of buying a fixed-term (usually 10- or 15-year) income stream
or buying a lifelong income stream.1

With a fixed-term annuity, considerable longevity risk is likely to remain;
in contrast, a whole-life annuity eliminates longevity risk but does so at the
cost of providing a notably smaller income stream during one’s remaining
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lifetime. Introducing ‘active lifetime’ as a third factor adds yet another
domain of uncertainty into the analysis. A fourth dimension of economic
well-being during retirement is, of course, the size of one’s social security
benefit (for the over 95% of the 65+ population that do, or ultimately will,
receive a benefit; Whitman et al. 2011). Although the social security system
is subject to political forces and is therefore not immune to adjustment, it is
nominally an asset that cannot be outlived; we largely ignore social security
in what follows.

We address the dimensions of longevity, wealth, and disability using data
from the 1998–2016 HRS, discussed earlier. To the ‘disability’ indicator
already described, we add a measure of the net value of nonhousing wealth,
also available in a public-use data file produced by the RAND Corporation
(Bugliari et al. 2019b). We also adopt a cohort perspective, focusing on indi-
viduals age 65 (or 66) during any of the 1998–2016 interviews, and who were
followed thereafter until lost to death or attrition from the sample by the
last observation in 2016.2 This limits the analysis, inasmuch as themaximum
age to which surviving members of these biannual cohorts can be followed
is 84.

Nevertheless, the most limiting feature of the data used here is the
use of biennial indicators of current disability status (i.e. getting help
from another person with one or more ADL tasks) as a proxy for con-
tinuous but possibly interrupted episodes of disability. At most, we can
observe up to 10 biennia—baseline plus follow-up—within the contin-
uously observed cohort subsample, and thereby obtain a partial mea-
sure of cumulative (in)active life over the follow-up period. Whether
this measure understates or overstates the underlying, but unobserved,
continuous active-years measure cannot be determined. If two consecu-
tive HRS interviews are coded ‘disabled,’ the sample individual cannot
be assumed to have been continuously disabled for two years (Wolf and
Gill 2008). Similarly, if both of two successive interviews reveal some-
one to be disability-free at the time of the interview, we cannot assume
that the person remained disability-free throughout the interval between
interviews.

Moreover, by initiating the observation at age 65, we understate the life-
time experience of disability by an unknown amount: someone coded as
disabled at age 65 has been in that state for an unknown period of time,
and someone coded as disability-free at age 65 may have had a period with
disability that ended at an earlier age. Finally, episodes of disability are right
censored by death, given that death and accumulating life years with disabili-
ty are semi-competing risks: an episode of having a disability can be censored
by the event of death, but the reverse is not true (Varadhan et al. 2014). Sub-
ject to these data limitations, I report on three relevant random variables:
survivorship from age 65, the level of assets held at age 65, and the period
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of life spent disabled, or free of disability, from age 65 onward. We first con-
sider the marginal distribution of each variable in isolation, and then we
consider some relevant associations among them.

Remaining lifetime at age 65
Period-based data on years of remaining life are readily available from con-
ventional life tables. Based on theUS period life table for 2007, themidpoint
of the years spanned by the HRS sample, life expectancy at age 65 was 18.6
years (Arias 2011). Thus, average remaining lifetime for 65-year-olds slight-
ly exceeded the 18-year follow-up period allowed in the HRS sample used
here. Consequently, there is a great deal of censoring of age at death in the
cohort sample. Moreover, as is well known, there is a great deal of variability
in remaining lifetime (Edwards 2011). For example, the standard deviation
of remaining lifetime at age 65, again based on the 2007 period life table
for the full US population, was 8.8 years.

The substantial variability in the length of remaining lifetime under-
scores the challenges people face in deciding how to manage whatever
assets they have at the time of retirement. Even if people could do a good
job of forecasting the mean of their years-of-remaining-life distribution,
there would remain a sizeable probability that they would underestimate
the chances of living substantially longer than expected. More problem-
atic, however, is the possibility of bias in people’s forecasts of anticipated
remaining lifetime. Perozek’s (2008) analysis of HRS respondents’ answers
to survey questions regarding their beliefs about the chances that they will
live to age 75, and to age 85, imply survival probabilities that are reason-
ably accurate for men, but understated for women. Such biases might, in
turn, imply that women would tend to draw down their retirement-age assets
too quickly. Similar findings appear in McGarry (2022) (Chapter 2, this vol-
ume), who additionally demonstrates that HRS respondents tend to adjust
downwards their subjective survival probabilities in response to the expe-
rience of a serious health shock such as a stroke, the occurrence of heart
problems, or receiving a cancer diagnosis.

Assets at age 65
There is a great deal of inequality in wealth holdings in the population
generally, and this inequality persists into retirement years (Poterba et al.
2018; Eggelston and Munk 2019). Table 3.1 presents several indicators of
the distribution of nonhousing wealth at age 65 in the HRS sample. These
indicators are based on a pooled sample of people age 65 or 66 in 1998,
2000. . ., 2016, with wealth values expressed in 2019 dollars. The 2008–2009
years of the global financial crisis are included in this pooled sample, which
undoubtedly distorts the wealth picture to some degree. Also, household
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Table 3.1 Net nonhousing wealth for 65-year-old HRS respondents, 1998–2016

All With positive wealth

Mean $104,156 $144,489
Median $6,950 $25,200
20th percentile $0 $2,880
40th percentile $1,972 $13,755
60th percentile $17,850 $44,640
80th percentile $90,200 $146,300
Given annual rate of return of 2% 4% 6%
percentage with wealth sufficient to buy an annuity providing . . .

. . . mean annual income . . .

. . . for 10 years 5.1% 5.6% 6.2%

. . . for 15 years 3.2% 3.8% 4.4%

. . . for life 2.1% 2.7% 3.3%
. . . mean annual income less social security . . .

. . . for 10 years 11.3% 12.4% 13.3%

. . . for 15 years 8.1% 9.2% 10.4%

. . . for life 5.6% 7.2% 9.6%

Notes:
aAnnuity pricing data provided by BennyGoodman of TIAA. These calculations are all based on
annuity pricing data from pre-Covid-19 crisis times; the public health and financial situations
of early 2020 have led to big changes in the demand for, the supply of, and the pricing of
retirement annuities.
Source: Author’s calculations based on data from Health and Retirement Study (2019).

wealth has been divided by two for married individuals; this may understate
people’s claims on wealth in the case of an emergency, but it may be
reasonably close to what would be available for annuitization.

Confirming results in other studies, Table 3.1 shows that, on average,
financial assets at the threshold of retirement are quite low and the distri-
bution of those assets is extremely skewed. Nearly 28 percent of 65-year-olds
have negative or zero net assets, and among all 65-year-olds, the average
holdings are only $104,156. The median, however, is much lower, $6,950
(the maximum wealth in this sample, not shown in Table 3.1, is over $20
million).

The income streams potentially generated by these wealth holdings
would be modest for a great majority of the population. To illustrate this
point, Table 3.1 shows the percentage of the age 65 population with wealth
sufficient to purchase an annuity that would generate an annual income
equal to the population average for this age group, or—more realistically—
an average income beyond what is provided by social security on average.
For example, Census Bureau data tell us that the average annual income in
2018 of people age 65–74 was $46,325 (US Census Bureau 2019). The aver-
age monthly social security benefit among all retired workers age 65–69 in
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December 2017 was $1,926 (Social Security Administration 2019), imply-
ing an annual benefit of $23,106. Using prototypical annuity pricing, for
$100,000 one could purchase a 10-year annuity that, in 2019, generates
$917.81 per month, assuming a 2 percent rate of return on the assets
used to buy the annuity. Based on these figures, one would have needed
$420,601 to buy an annuity sufficient to produce annual income equal to
the average annual total income received by individuals in 2018. More real-
istically, a smaller amount—$193,790—would buy a 10-year annuity that
generates income equal to the difference between average total income and
average social security income, i.e. to ‘top off’ one’s social security bene-
fit. Yet, according to Table 3.1, only 11.3 percent of the age 65 population
has enough financial wealth to buy even the smaller annuity. For those
with substantial housing wealth and both the ability and willingness to
‘downsize,’ housing assets could be sold, adding to their annuity purchas-
ing power, but doing so would entail incurring transaction and moving
costs. To ensure that one will not outlive one’s assets, a whole-life annuity is
required, but as Table 3.1 makes clear, only a very small percentage of elders
have sufficient assets to achieve an average retirement income using this
strategy.

With respect to longevity risk, the main message from Table 3.1—which
examines only the asset component of the issue—is that regardless of how
long people expect they will live, the great majority of 65-year-olds have
either already outlived their assets or they will soon do so. Moreover, any
assets they do own will, at best, provide only a modest increment to their
social security income. However, the importance of social security to retirees
is well documented. For example, one recent study found that roughly half
of the aged population lives in households that receive at least 50 percent of
their total income from social security, while about one-quarter of the aged
live in households that receive at least 90 percent of their family income
from social security (Dushi et al. 2017). The data presented in Table 3.1
underscore the fact that the great majority of the population is ill-equipped
to achieve a retirement income that is much larger than their social security
benefit.

Years of active life
As explained earlier, empirical measurement of years of active life at the
individual level is difficult using available survey data. Continuous measures
of cumulative time spent disabled do not exist, and the limited time periods
covered by most panel surveys place restrictions on the part of the life cycle
that can be observed. Using the HRS measures and cohort sample previ-
ously described, we can examine the age profile of current and cumulative
(since 65) biennial indicators of disability. In order to accurately portray the
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distribution of years of active life beginning at age 65, it would be necessary
to model it as a random variable subject to censoring by death; moreover, it
would be desirable to build into that model the likely correlation between
the two outcomes. That exercise, however, is beyond the scope of this chap-
ter. Instead, I present simple descriptive information on the age profile
of disability status among survivors at each age within the age 65 cohort
subsample taken from the HRS.

Figure 3.3 shows three age profiles. For each, the data points plotted
represent the average in each biennial survey (1998, 2000. . ., 2016) of age
at each biennial measurement and (a) the prevalence—that is, the current
value—of the disability indicator; (b) the cumulative incidence, during the
follow-up period, of the disability indicator; and (c) the total number of
biennia for which an individual is coded as ‘disabled,’ during the follow-up
period. These profiles are, of necessity, limited to survivors at each follow-
up interview and limited to those for whom complete measurements (from
the interview in which they were age 65 or 66) to the present are available.
The most that someone can be tracked using this cohort design is 10 waves.
Therefore, while the origin of each line includes people age 65 or 66 in
all 10 interviews, the second data point is limited to those age 65 or 66 in
1998–2014 and still alive two years later; the tenth and final data point on
each line is limited to those age 65 or 66 in 1998 and still alive to respond
to the 2016 interview.

Figure 3.3 plots current and cumulative disability patterns from age 65
to roughly the mean age at death—about 84—of survivors, and thus misses
the ages where the risk of becoming or remaining disabled are highest (cf.
Figure 3.2). The current-prevalence figures rise from about six percent at
age 65 to nearly 20 percent at age 84; the cumulative-incidence curve (rep-
resenting those ‘ever disabled’ starting with age 65) is only modestly higher,
consistent with some degree of recovery among those previously disabled.
The average number of biennia with disability curve is well above the other
two, but even it suggests only modest ‘lifetime’ (since age 65) experience
with disability among survivors to age 84. Not shown in this figure is the
fact that among survivors to the 10th biennial interview, nearly 77 percent
have never been coded ‘disabled.’ Thus, the available (and admittedly limit-
ed) information presented here suggests that whatever the implications of
active life years are for longevity risk, those implications are manifested for
only a minority of the population.

The preceding paragraphs have considered each of three dimensions of
the longevity risk issue—years of total life, level of assets, and years of active
life—in isolation. However, it is likely that these dimensions are associated,
so we now turn to a consideration of selected pairwise associations of these
dimensions. The analyses undertaken here are intended to be exploratory,
not comprehensive.
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Figure 3.3 Presence of disability by age, HRS respondents, 1998–2016
Note: ‘Current prevalence’ is the percentage of respondents reporting a disability at the time
of interview; ‘Cumulative incidence’ is the percentage of respondents that have reported a
disability at the time of interview or at an earlier interview; ‘Cumulative experience’ is the
average number of interviews, beginning at age 65, at which disability has been reported.
Source: Author’s calculations based on data from the Health and Retirement Study (2019).

Wealth predicts longevity
Income has been shown to be strongly associated with longevity (Chetty
et al. 2016), and it is to be expected that wealth will have a similar associa-
tion. To assess the role of wealth at age 65 as a predictor of remaining life
years, we estimated a censored regression (i.e. Tobit) model using a pooled
sample of individuals observed to be 65 or 66 in 1998. . . 2016 (n = 11,478).
As explained before, these individuals are followed for up to nine subse-
quent biennial interviews, at which time their remaining lifetime is right
censored. Others—albeit only a small minority, about 21 percent—are
observed to die during the follow-up period. The dependent variable in
this regression is the log of survival time. Wealth at age 65 is represented
as a categorical variable, with categories corresponding to the quintiles of
wealth given that it is positive (those with negative or zero net wealth repre-
sented the reference group). The results of this simple bivariate regression
are illustrated in Table 3.2. As shown in the table, zero-wealth age 65 individ-
uals are expected to live only 11 more years, while those in each successive
quintile of positive net wealth have longer average lifetimes, up to a max-
imum of 15.5 years for those in the top wealth quintile. Other than for
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Table 3.2 Remaining lifetime at age 65, by wealth at age 65

Zero
wealth

Quintile of positive wealth:
First Second Third Fourth Fifth

Average remaining lifetime (years) 11.0 11.6 13.5 14.2 15.1 15.5

Source: Author’s calculations based on data from the Health and Retirement Study (2019).

the difference between zero-wealth and first-quintile individuals, all the
other longevity differences shown in the table correspond to statistically
significant regression coefficients (with p < 0.0001).

Wealth is associated with reduced chances of becoming
disabled
Just as wealth is positively associated with longevity, it is expected to be asso-
ciated with a longer life free of disability. To test this hypothesis, we created
a pooled sample of person-biennia observations for the HRS cohort sample.
Each of the 11,478 baseline individuals used in the preceding analysis are
now represented in the analysis sample for as many biennia that they remain
alive; the pooled sample thus contains 51,993 observations. The analysis
consists of a random-effects logit model of disability prevalence (i.e. ‘having
a disability’ = 1) at each biennial interview, controlling for age, wealth quin-
tile, and the lagged value of ‘cumulative number of biennia with disability.’
The latter variable is included because when it is equal to zero, the per-
son has not yet experienced any disability, and thus the dependent variable
represents the initial onset of disability.

The results of this disability-onset model show the dramatic conse-
quences of wealth as a protective factor against becoming disabled.
Figure 3.4 plots the key features of the results: for the ages shown (65–80),
the probability of disability onset rises rapidly among those with zero wealth,
andmuchmore slowly for those in even the lowest quintile of positive wealth
(for the sake of simplicity we show only the first, third, and fifth positive-
wealth quintiles). The age profile of disability onset is particularly low for
those at the upper end of the wealth distribution: someone previously
disability-free at age 80, but with zero wealth at age 65, has a probability
of disability onset that is more than 15 times larger (with probability equal
to 0.156) than an otherwise comparable person who at age 65 was in the top
positive-wealth quintile (with probability of only 0.01).

Disability onset predicts reduced longevity
Finally, we consider the consequences of experiencing disability for
one’s anticipated remaining lifetime. For this we use the same pooled
person-biennium sample just described, but now adopt a random-effects
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Tobit model for remaining years of life at each interview. The controls for
disability experience include indicators of one, two, and three or more
cumulative biennia with disability; the reference group consists of those
with no experience of disability to date. For the reference group, shown
in the uppermost line in Figure 3.5, average remaining lifetime is about
15 years at age 65, dropping steadily at later ages (as it must). The most
dramatic differences shown in Figure 3.5 are between the disability-free
population and those who have, to date, experienced just one biennium of
disability (whether current or lagged). For example, a disability-free 65-year-
old can expect to live nearly 15 more years, on average; however, someone
disabled at that age has a much lower expected remaining lifetime of just
nine years. The greater the cumulative experience of disability, the greater
the reduction in remaining lifetime, although each additional increment
to the number of biennia with disability produces a smaller reduction in
remaining lifetime than the one before. Finally, the differences in residual
life expectancy between disability classes narrow with age.3
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Source: Author’s calculations based on data from the Health and Retirement Study (2019).

Longevity Risk, Late-Life Disability, and
Public-Private Collaboration
Public-private partnerships, a blanket term that encompasses a broad array
of institutional and contractual forms involving a diverse set of public
and private actors, have become a major presence in recent decades. It
is generally agreed that the sharing of risks across the public and private
sectors is a central consideration in these partnerships (Hodge and Greve
2007). With respect to individual-level longevity risk, construed here as out-
living one’s financial assets, a spectrum of risk sharing arrangements can
be observed. A prospective retiree entitled to social security benefits but
without any additional private savings or other financial assets faces no
longevity risk—presuming the continued operation of the social security
program throughout her or his lifetime—thanks to the fact that this risk
has been fully transferred to the public sector. Social security is, in effect,
the ‘public option’ for sharing the risk of lack of retirement income. At
the other extreme, someone with a pool of financial assets and an inten-
tion to self-manage those assets, i.e. to draw them down in keeping with
some sort of financial plan, may indeed outlive their private assets, and
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end up dependent on social security. Private pension plans, and the regu-
latory apparatus governing them, represent intermediate points along this
spectrum of longevity risk.

Introducing active life—or, its complement, late-life disability—into the
longevity risk picture adds some interesting features. As shown above,
the onset of disability may signal a shorter-than-expected remaining life-
time, which might indicate that assets could be drawn down more rapidly
without raising one’s longevity risk. On the other hand, the onset of disabil-
ity signals what might prove eventually to be a need for high-cost long-term
care services, which would in turn force the issue of drawing down one’s
assets more quickly than planned and raise one’s longevity risk.

For the disabled older population—defined here as those getting help
with everyday tasks—the primary source of help is unpaid family members,
or ‘informal caregivers.’ Johnson and Wiener (2006) using data from 2002
indicate that among those getting help, about 61 percent were community-
dwelling individuals getting unpaid help only, while nearly 26 percent were
either nursing home residents or community-dwelling individuals receiv-
ing paid help only; the remaining 13 percent were community dwellers
receiving help from both paid and unpaid sources.

The help provided to disabled elders by family members—mainly by
their adult children—might otherwise generate large out-of-pocket costs;
family caregiving, in other words, may help avoid longevity risk. It also
may delay or completely avert high-cost institutional care (Van Houtven
and Norton 2004; Charles and Sevak 2005). By doing so, family caregiv-
ing might have as one of its consequences the preservation of bequeath-
able assets; it might, in other words, have positive implications for inter-
generational patterns of longevity risk. Yet family caregiving is widely
understood to impose substantial costs on the individuals that provide
it, and on the families of which they are a part. For example, accord-
ing to a 2014 survey about 60 percent of informal caregivers are, or
at one time while providing care were, employed (NAC/AARP 2015).
Alternatively—changing denominators—about 18 percent of the employed
population are simultaneously engaged in care provision (Wolf 2019).
Employed caregivers report a broad range of care-related costs, among
which are missing work, taking unpaid leave (and consequently lowering
income), changing to a lower paid or part-time job, or quitting work entirely
(Witters 2011; NAC/AARP 2015). Thus, there are good reasons to imag-
ine that family caregiving has negative implications for intergenerational
patterns of longevity risk.

For those disabled elders whose care is provided in the community by
paid caregivers, or in nursing homes (and, therefore, necessarily by paid
caregivers), the majority of care costs are borne by Medicaid (Reaves and
Musumeci 2015). Paid care services are strongly connected to longevity risk,
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in view of the fact that eligibility for Medicaid depends in part on passing a
stringent asset test. Moreover, there is a great deal of state-to-state variation
in the stringency of the asset test: in 2018, for example, the level of allow-
able assets ranged from a low of $1,500 (in New Hampshire), to a high of
$7,560 (in California and South Carolina) (Musumeci and Chidambaram
2019).4 Thus, in order to be Medicaid eligible, someone must have either
arrived at old age without assets or have ‘spent down’ their assets—quite
likely on paid care services—to the low level needed to achieve eligibility.
Moving into a nursing home as a self-pay patient is one way of accomplish-
ing spend-down. One analysis of survey data linked to administrative data
showed that, among community residents not initially enrolled in Medi-
caid, fewer than three percent were observed to enroll in Medicaid during a
four-year follow-up period if they never moved into a nursing home; mean-
while, 22 percent (20 percent, 19 percent, 17 percent) did transition onto
Medicaid by the end of the follow-up period if they had moved into a nurs-
ing home within one year (or 2, 3, or 4 years, respectively) after baseline
(Spillman and Waidmann 2014). The high cost of nursing homes, in oth-
er words, provides the means by which many people deplete their financial
assets.

Together, these facts support a somewhat oversimplified characterization
of one form of public-private ‘partnership’ that has arisen to cope with the
intersection of longevity risk with active life, as follows: the private com-
ponent of risk sharing consists of family caregivers providing needed care
services, protecting insofar as possible their parents’ assets (and, indirect-
ly, their own inheritances), while saving the public the expense of paying
for ‘formal’ care services. Under this approach, the costs that do arise are
borne narrowly by individuals and their families and may even have inter-
generational repercussions. The public part of this partnership consists of
the provision of expensive care services, in the community or in a nursing
home, to a population of disabled elders that have been impoverished by
the process of establishing Medicaid eligibility. Those in the latter group
have necessarily outlived whatever assets they once had. Costs are borne
broadly by society through the taxpayer-funded Medicaid program. This
is, at best, a rather haphazard ‘partnership’ (hence the quotation marks
around that word), is one that is not the result of a deliberate design,
and is moreover one with substantial between- (and probably within-) state
variability.

There is limited space in the aforementioned partnership for private
institutions other than families, for example, private long-term care insur-
ance. Indeed, 30 years ago Pauly (1990) showed how nonpurchase of private
insurance was a rational response to (among other things) the availability
of family members as potential providers of care. Rates of private coverage
of this risk continue to be quite low (Brown et al. 2012). Nevertheless, we
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will mention two policy domains that have the potential to alter the terms
of this public-private partnership.

Consumer-directed care
Consumer-directed care refers to an increased role of consumers in man-
aging their own health and health care services. Consumer direction is
believed to improve the quality while lowering the costs of health care
(Buntin et al. 2006). In the area of long-term care, the principal manifesta-
tion of this policy idea has been the Cash and Counseling program, which
has been implemented on a limited basis in 15 states (DeMilto 2015). In this
program, Medicaid beneficiaries eligible for long-term care services receive
a cash budget with which to purchase services, and the cash can be used to
pay familymembers to provide at-home care. Because this programoperates
as a component of Medicaid, the asset-depletion feature of Medicaid is in
force here, as well. Yet, by allowing payments to family members, Cash and
Counseling could offer a means of reducing some of the costs that would
otherwise be borne by family caregivers.

Paid leave
Paid family caregiving leave provisions may allow some people to receive
‘paid care’ from an employed family member while not requiring that the
benefit—the payment for care services—be conditioned on the depletion
of the care recipient’s assets—i.e. on Medicaid eligibility. While this type of
benefit is both capped and limited in duration, it (like Cash and Counseling
benefits) has at least some potential to offset what would otherwise be a
cost borne by family caregivers; consequently paid caregiving leave has the
potential to change the nature of the public-private partnership that has
arisen with respect to elder care.

As of 2019, eight states plus the District of Columbia had passed laws
mandating the provision of some form of paid family leave by nearly all
private employers (National Partnership for Women and Families 2019).
Because some of these states have relatively large populations, in 2018
nearly 21 percent of total US employment was in the four states that by
then had implemented a paid family leave law; over 28 percent of total
US employment (in 2018) was in states that by 2023 will have imple-
mented their paid family leave program.5 In all cases, these laws require
that paid leave be extended to those providing care to parents as well
as to the parents of newborn children, the more typical target of such
policies.

The first Federal requirement for paid care-related leave emerged
with the Families First Coronavirus Response Act (FFCRA) and in the
Coronavirus Aid, Relief, and Economic Security (CARES) Act, both of
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which were passed in March 2020. Both bills were enacted in response to
the major and rapidly evolving public health and economic crises associ-
ated with the COVID-19 pandemic of 2020. Prior to 2020, Federal policy
governing family caregiving leave for private-sector workers was limited to
the Family and Medical Leave Act of 1993, which mandated the provision
of unpaid leave while exempting those working for small firms and those
who fail tomeet length-of-service requirements (Klerman et al. 2014).While
the FFCRA and CARES Act represent a major shift in Federal leave poli-
cy, neither is likely—nor are they intended—to alter the extent or costs of
family-provided care to disabled elders: benefits in the new programs are
closely tied to quarantining associated with COVID-19 exposure, or to the
needs of children unable to attend school. Moreover, the programs were
temporary, expiring on December 31, 2020. These initiatives may, however,
prove to be the first step toward a more permanent and widespread Federal
paid-leave mandate.

Conclusion
Longevity risk can be analyzed as either an aggregate or an individual-level
issue. From the aggregate perspective—for example, that adopted by a pen-
sion fund manager—an imbalance between the average lifetimes of those
in a covered population and the adequacy of fund reserves appears to be
little altered by consideration of ALE for that population. Individual-level
longevity risk—the prospects for outliving one’s financial assets—is, as well,
of little relevance to the substantial proportion of the population that reach-
es retirement age with zero or only modest asset levels. For those people, the
problem is one of living on one’s social security benefit rather than worrying
about annuitizing or drawing down one’s savings. Nevertheless, there are
important associations among the three dimensions of remaining lifetime,
one’s level of financial assets, and the experience of disability. The onset of
disability in late life provides a signal about the length of one’s active life (the
individual-level variable of which ALE is a population average); this signal,
in turn, indicates that remaining lifetime will be shorter than expected, or
that care costs will be greater than expected, or both.

Care needs for most people are addressed through the provision of
unpaid care services provided by family members, and this type of care may
preserve one’s assets as well as protect one’s children’s inheritance, albeit
at what might be a substantial cost to the care providers. In the absence
of informal care from family members, or the presence of care needs too
severe to be met by family members, one’s care needs may end up being
publicly financed through Medicaid, but this outcome will generally be
accompanied by the exhaustion of one’s assets—a full-scale realization, in
other words, of longevity risk.
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Notes
1. The annuities market offers a number of additional features and variations on

these basic plans, which for the sake of simplicity I ignore.
2. The two-year sample inclusion is a consequence of the biennial interviewing

design used by the HRS. Thus, respondents age 65 or 66 in 1998 are 67 or 68
in 2000, 69 or 70 in 2002, and so on. The same approach is applied to those
age 65 or 66 in 2000, 2002, or later, but with correspondingly shorter follow-up
periods.

3. The results plotted in Figure 3.5 are admittedly, but to an unknown extent, an
artifact of the functional form and model specification adopted for this pure-
ly descriptive analysis. I have not, for example, explored interactions between
age and cumulative experience of disability, both of which are time-varying
covariates.

4. Arizona was the only state not to impose an asset test on seniors and people with
disabilities in 2018.

5. Author’s calculations using the annual Local Area Unemployment Statistics data
from US Bureau of Labor Statistics (2020).
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Chapter 4

Does Working Longer Enhance Old Age?

Maria D. Fitzpatrick

Managing longevity risk is an important component driving the financial
and labor market decisions of older Americans. Historically, most research
on the relationship between health and retirement focused on the effects
of poor health or negative health shocks on the labor market and financial
decision-making of older workers. More recently, research has expanded to
focus on how labor market decisions about when to retire affect health out-
comes. This chapter summarizes the research of the effects of retirement on
health and longevity. I distill the growing set of studies into a set of themes,
and focus on those most relevant for those interested in managing longevity
risk for Americans.

How Might Retirement Affect Health?
Understanding the relationship between retirement and health is difficult
because retirement typically involves multiple related changes to people’s
lives. Most prominent is the change to people’s activity, particularly physical
and social. The term retirement is often used to refer to someone moving
from full employment to no employment, but it has many different mean-
ings to different people and transitions are not as clearly defined as one
might think (Chan and Stevens 2008). Here, I will use the term in the way
that most people do: a transition from working at some person-specific his-
toric level to working less than that, with the possibility of an associated start
of collecting retirement benefits.

There are multiple ways in which the activity changes with retirement
might be beneficial for people’s health, well-being, and longevity. For exam-
ple, from the perspective of someone employed in a physically demanding
job, retirement may prove beneficial to health as it allows the person to limit
or refrain from the strenuous activity. Retirement may allow people to invest
more time in self-care and healthy behavior, including eating more healthi-
ly and exercising. If so, there are likely to be positive effects with these types
of health investments. Also, in many cases, retirement is associated with
a switch from a stressful and taxing work environment to a more relaxed
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and carefree schedule and experience. This may have beneficial effects on
peoples’ physical, mental, and emotional health, possibly also resulting in
increased longevity.

Changes in activity with retirement may also have detrimental effects on
people’s health, well-being, and longevity. If employment and work give
people’s lives meaning and/or involve positive social interactions, then
retirement may lead people’s health to deteriorate. Additionally, there is
a medical literature showing that physical inactivity can lead to increases in
negative health shocks like infection. Therefore, if retirement means going
from an active working life to a sedentary home life, people’s health may
deteriorate. Also, if people replace their work time with negative healthy
behaviors (e.g. more drinking or smoking), this can erode health and
longevity.

The transition to retirement can bring on changes to income and oth-
er financial resources. Upon retirement, people typically shift from having
an earned income from their employer to (i) collecting pension benefits
from their employer and/or withdrawal of funds from retirement savings
accounts, (ii) collecting public pension benefits, or (iii) some combination
of the two. Theymay also begin drawing down other types of assets. Depend-
ing on the size of earnings compared to the generosity of employer-provided
and public pension benefits, as well as a person’s own retirement savings,
income could increase, decrease, or stay the same. Most often, it decreases
or stays the same. For example, the replacement rate in the US social secu-
rity system in 2005 was 64 percent of final earnings for the median quintile
of earners ages 64 and 65 (Biggs and Springstead 2008). Relatedly, Chetty
et al. (2016) found that longevity increases through the income distribu-
tion, which may, but does not necessarily, mean that changes to income will
lead to changes in longevity. More relevant to this discussion, Snyder and
Evans (2006) showed that changes to retirement wealth driven by a change
in social security benefit rules led to higher mortality.

Another shift occurring in retirement that may have effects on health is
access to health insurance. In 2018, 61 percent of adults ages 19 to 64 were
covered by employer-provided health insurance (Kauffman Family Founda-
tion 2018). That proportion would be even higher if the sample were limited
to those employed nearing retirement. As people transition out of employ-
ment and into retirement, many will lose their employer-provided health
insurance. If they are age 65 plus, they will have access to and will likely uti-
lize Medicare, so the effects on their health will depend on the coverage of
their employer-provided insurance relative to Medicare. If they are not yet
age 65, some (mostly those employed in the public sector) may have access
to retiree health insurance through their former employers. Others must
decide whether to forgo health insurance or to purchase it in the private
market. Forgoing health insurance may prove detrimental to health and
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longevity, particularly for older people who forgo or postpone preventative
or diagnostic measures when they lack health insurance coverage.1

The combined effect of the above may differ across individuals and will
therefore vary across populations, a point we will return to as we summa-
rize the literature below. Similarly, the effects of retirement on health and
longevity may be different, even of opposite sign, depending on the mea-
sures used. For example, it is possible that retirement might lead people to
be happier and less stressed, while also involving negative physical shocks
that might lead them to die earlier.

Finally, changes to activity and health shocks may have immediate effects
and may also serve to influence health and longevity in the long term. This
is highlighted in canonical health economics models (e.g. Grossman 1972),
which show that health is a stock measure resulting from both current and
past inputs. For any given individual, the move to retirement may have
positive or negative effects on health, depending on the horizon of interest.

Relationships between Retirement
and Health
To determine the relationship between retirement and health, one might
be tempted to compare the health and longevity of retired Americans to
those not retired. This comparison is flawed for a few reasons. First, old-
er Americans are more likely to be retired and to have poorer health and
higher mortality rates than those even just a bit younger. Figure 4.1 presents
information on the retirement rates and death rates of Americans by age for
ages 50 to 80.2 From this figure, one can see that retirement and mortality
increase with age. For example, the proportion of men in retirement goes
from eight percent at age 50 to 45 percent at age 60, and 96 percent by age
70. At the same time, male mortality is low (just 0.5% probability) at age 50,
then doubles by age 60, doubles again by age 70, and again by age 80. By age
80, 57 males out of every 1,000 have died. Other health measures decline
with age in similar ways to the mortality increase. Therefore, comparison
of health outcomes for those retired versus those not retired would lead us
to overestimate the relationship between retirement and health, because it
would be attributing some of the effects of aging to the decision to retire.

Onemight think the solution to this is to compare the health of people of
the same age who are retired with those still working. But, health and retire-
ment decisions are intertwined in ways that make it difficult to identify the
causal effects of retirement on health in this way. Most importantly, poor
health is a common factor driving people to stop working and enter retire-
ment. Therefore, on average, even among people of the same age, retirees
may be in poorer health than those who have not yet retired.
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This is evident when we examine the health of retirees versus non-
retirees. Insler (2014) used the HRS to show the health levels and changes
in health by age separately for groups of retired people and those who are
not retired. He found that average reported health was higher at every age
for those not yet retired. Also, people who are retired had more negative
changes in their health than those who had not yet retired. This is illustra-
tive of the fact that unhealthier people retire earlier and healthier people
work longer.

Because the relationship between retirement and health is multidirec-
tional, studies have used a variety of techniques to identify the effects of
retirement on people’s health and well-being. Many of these involve making
use of pension plan rules that create different incentives to retire for people
who are otherwise quite similar. Using these rules in this way helps over-
come the problem that differences in the types of people who are retired
may drive differences in health outcomes rather than retirement itself.

The First Generation of US Studies:
The Health and Retirement Study
One of the first studies to examine how health changed during retirement
was Charles (2004). In order to study this question, the author used the
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rich information included in the Health and Retirement Study (HRS), an
ongoing nationally representative panel survey of Americans above age 50.
Charles focused on men in their 60s and 70s. He also used the Survey of
Asset andHealthDynamics among theOldest Head and theNational Longi-
tudinal Survey of Mature Men. To explore relationship between retirement
and health, Charles used the fact that retirement patterns of the cohorts
of men in his study were influenced by social security rules—and changes
to those rules over time—and by the elimination of mandatory retirement
in the US. Social security eligibility changes quite a bit as people age, as
do take-up rates for social security benefits and their labor supply. At age
62, most Americans are first eligible for Social Security’s Retirement and
Survivors Insurance, and many claim at this age. For cohorts born before
1937, relevant to Charles’s analysis, the full retirement age under the social
security rules was set at 65.

Between ages 62 and 70 (or 72 for some cohorts in the analysis), there
were changes to the incentives to either retire or continue working driv-
en by the social security benefit formula and the social security earnings
test. The social security benefit formula encourages continued work after
early eligibility by increasing the size of the benefit if one delays claiming.
The earnings test taxes away social security benefits based on one’s earned
income, making it less attractive to continue working while collecting ben-
efits or, conversely, to claim benefits while still working. In the 1980s, the
earnings test rules were changed to make continued work and postponing
benefit collection evenmore attractive. In addition, some of the cohorts cov-
ered in the Charles study were making decisions about retirement before
mandatory retirement policies were prohibited in the US.

Using a statistical method called instrumental variables estimation,
Charles used these differences in eligibility and incentives to essentially com-
pare the subjective well-being of men who retired at younger versus older
ages because of these rules. Doing so allowed him to argue that the com-
parison returned an estimate of the effect of retirement itself on subjective
well-being, at least for those whose retirement behavior was influenced by
these rules. He found that retirement had the effect of increasing men’s
reported well-being.3 An open question, however, is whether this was a
change in the true underlying health of these men, or a change in their
own perception of their health. Surely, improvements in subjective well-
being are valuable and important, but they may not translate into changes
in physical health.

In a similar setup, Neuman (2008) used the HRS and information about
public and private sector pensions to estimate the effect of retirement on a
wider set of health outcomes than those in Charles (2004). In addition to
the social security benefit rule changes, Neuman used eligibility rules in sur-
vey respondents’ employer-provided pensions. He also used the tendency
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for spouses to retire at the same time, even if they were different ages;
this means that one spouse’s decision to retire may be affected by the
other spouse’s age and eligibility for social security. Neuman found that
retirement has a positive effect on subjective measures of health, but more
objective measures of physical health, like mobility, were either not affect-
ed at all or were negatively affected. As in Charles (2004), it may be the
case that these changes in subjective health in the HRS reflect changes
in respondents’ perceptions of their health rather than their underlying
health conditions. Also using the HRS, Coe and Lindeboom (2008) and
Coe et al. (2012) studied the effects of retirement on health and cognitive
functioning, using the offer of early retirement windows by employers to
their employees.

Since employers cannot offer these opportunities to employees of vary-
ing health status, these windows should drive retirement but be unrelated to
people’s health. Also, these windows are typically offered for short periods of
time and are unanticipated by the workers, potentially making it harder for
people to adjust their retirement decisions in ways related to their health
than changes to social security eligibility rules. The authors showed small
positive effects, if any, of retirement on subjective health outcomes mea-
sured in the first year or two after retirement, and no effects on objective
health outcomes. Relatedly, there were small increases in cognitive func-
tioning for blue-collar workers, but, they faded out over time. The authors
concluded there was little relationship between increases in the length of
working life and in longevity in the US.

Dave et al. (2008) take a different empirical approach using the HRS.
To control for the tendency of less healthy people to retire earlier, the
authors used a statistical technique called individual fixed effects, implying
that the estimates of the relationship between retirement and health result
from comparing individuals’ health after they retired to their health before
they retired. Results showed deterioration across a range of health mea-
sures. For example, mental health measures declined by six to nine percent,
mobility measures decreased by five to 16 percent, and rates of illness
increased by five to nine percent. Nevertheless, if negative shocks to peo-
ple’s health (like an injury or a diagnosis) lead to retirement, these estimates
are too negative because they attribute some of the pre-retirement shock to
the retirement itself. This is partly why these estimates differ from those
previously mentioned.

Insler (2014) took a slightly different tack. Instead of using the rules
of pension plans to help make appropriate comparisons of individuals, he
makes use of people’s expectations of their retirement date in an instru-
mental variables strategy. The intuition is that he is removing the effect of
unanticipated health shocks (the type thatmight be problematic in theDave
et al. (2008) study) by using people’s predictions of when they will retire. To
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further remove differences in anticipated health, Insler (2014) controls for
a rich set of covariates. He finds that retirement leads to improvements in
a general measure of health that he had constructed. These improvements
seem to be related to decreases in smoking and increases in exercise. If the
set of controls included does not adequately adjust for underlying health
differences in people who expect to retire at different ages, it may be the
case that these estimates are biased.

Gorry et al. (2018) follow Charles (2004) to use age-based variation in
eligibility for social security retirement benefits, applicability of the social
security earnings test, and eligibility for retirement benefits in an employer-
sponsored pension, to create arguably causal estimates of the effects of
retirement on physical and mental health, life satisfaction, and health care
utilization. The idea is that these age-based retirement eligibility measures
should not be directly correlated with health, except through their effects
on retirement behavior, as they do not prompt discrete jumps in health sta-
tus at these ages beyond what is controlled for with age trends. The authors
reported that retirement improved measures of physical and mental health
(significant after more than four years of retirement), and life satisfaction
(significant in the first four years of retirement). They found no evidence
that improvements were driven by increases in health care utilization.

The Next Generation of US Studies:
Administrative Data
With a wealth of information on respondents, the HRS is a remarkable
resource for research on older Americans, yet it provides a relatively small
sample. As a result, researchers have relatively low statistical power to
identify effects of retirement on health, particularly if these are small. With-
out large samples, it can be difficult to use certain statistical techniques
aimed at identifying causal effects and others aimed at identifying effects
across different subgroups of the population, because such techniques
are ‘data-hungry,’ requiring larger amounts of data than do traditional
techniques.

Another concern about the HRS, which is true of all survey data, is that
it provides mainly self-reported information about health status and health
conditions. A shift in retirement status may lead people to feel different-
ly about their health or interpret their health conditions differently. For
example, retiring from a physically strenuous job may make people with
physical limitations feel less restricted by those limitations. Alternatively,
becoming less active and more socially isolated may make people feel as
though a health condition has worsened. Therefore, survey responses on
the effects of retirement on health capture some combination of the effects
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on underlying health and changes in the individual’s interpretation of his
or her health status.

More recent work in the US, and, as I detail below, in Europe, has suc-
ceeded in bringing administrative data to bear on the question of how
retirement affects health. Administrative data often contains all the individ-
uals in some population (e.g. a country), so it usually hasmore observations,
and potentially more statistical power, than a survey like theHRS. Also, mea-
sures of health in administrative data often derive from health records, like
death or hospital records. Analyzing the effect of retirement on health using
these objective healthmeasures is more likely to capture changes in underly-
ing conditions or health care utilization, compared to survey respondents’
perceptions. Yet, these benefits come at a cost, since most administrative
data, particularly in the US, lack rich information about household compo-
sition, savings, and other factors relevant for understanding retirement and
health.

An example of research utilizing administrative data in the US is Fitz-
patrick and Moore (2018). There, we make use of the early retirement age
for social security eligibility at age 62. Around 30 percent of Americans claim
social security from the very month they turn age 62. Using the census of
all death records in the US from the Center for Disease Control’s Multiple
Cause of Death Records, we document that there is a two percent increase
in male mortality precisely at age 62. This increase in mortality is larger
for single men, as well as for men with low levels of educational attainment.
This increase inmalemortality is the increase inmalemortality in the entire
population, not necessarily just among those who retire. Although about 10
percent of men retire at this age, the death records data do not have infor-
mation on employment and retirement, so we cannot directly identify a link
between the two. Nevertheless, there are no other discontinuous changes to
people’s lives that occur exactly at age 62 that could possibly be driving the
increase in male mortality. We also show that there are no similar increases
inmortality at any other age, including other birthday-related ages, between
ages 55 and 75, which suggests that this is not just a ‘birthday effect.’ And
we show that this increase in mortality at age 62 is only present for cohorts
eligible for social security at age 62, not for those whose eligibility starts at
other ages.

To discover whether the increase in male mortality at age 62 is due to
a shift in activity, a change in income levels, or a change in health insur-
ance status, we couple our analysis of the administrative death records with
a set of analyses from the HRS. We look for correlations between the size
of the mortality increases at age 62 among various subgroups with the size
of their changes in other measures at age 62. There is little to no cor-
relation between the size of the mortality changes and either income or
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health insurance coverage. Yet, there is a clear positive correlation between
increases in mortality and drops in male labor market participation.

What Can We Learn from Studies in Other
Countries?
Sometimes studies from other countries can be useful for showing what
might occur in a particular context. There have been many studies con-
ducted in other countries, particularly in European settings, that have
investigated the effect of retirement on health. The European studies can
be separated into two groups, as with the US research. The first round of
these studies used HRS-like data and variation in retirement eligibility rules
in pension systems, or sometimes across different pension systems in dif-
ferent countries, to identify the effects of retirement on health (Bound
and Waidmann 2007; Coe and Zamarro 2011; Behncke 2012; Lucifora and
Vigani 2018; Bertoni et al. 2018; Delugas and Balia 2019). The second
round used variation in pension eligibility rules, sometimes long-standing
eligibility rules and other times unanticipated early retirement windows,
coupled with administrative data on health outcomes, health expenditures,
and health care usage (Bloemen et al. 2017; Hallberg et al. 2015; Hagen
2018; Shai 2018; Zhang et al. 2018; Frimmel and Pruckner 2018; Rogne
and Syse 2018; Zulkarnain and Rutledge 2018; Nielsen 2019; Grøtting 2019;
Giesecke, 2019; Kuhn et al. 2019).

In both sets of studies using European data, the results are generally
inconclusive. Some of this undoubtedly results from the fact that the stud-
ies use different outcome measures, ranging from subjective measures to
mental health, to expenditures on health, to mortality. Some of the het-
erogeneity also stems from different methods used. In addition, they use
different populations, aged from their 50s to their 70s, army employees to
entire populations, and men or women. Yet, ultimately, some of the het-
erogeneity may result from the fact that there are many pathways through
which retirement affects health, producing different estimates of the net
effect.

Conclusions
The past 15 years have seen an explosion in economics research aimed at
understanding the effects of retirement on health and longevity. Seeing how
health factors enter the retirement decision is important for interpreting
the resulting effect that retirement has on health. Many studies in the US
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and Europe have used a variety of data sources and methodologies to inves-
tigate this question, but the results are largely inconclusive. The pattern of
evidence from studies of retirement in the US suggests there may be ben-
efits to retirement relating to mental health and subjective well-being, but
there may also be costs in terms of decreased physical health and increased
mortality. In sum, the clearest conclusion from this review of the literature
is that much more research is necessary. Large data sets with rich infor-
mation on health inputs and outcomes, linked to administrative records,
will likely be necessary to help us more fully understand the full nature of
how health affects retirement, both on average and for specific population
subgroups.

Importantly, the latest research showing that retirement has negative
effects on health and increases mortality indicates that the relationship
between retirement and longevity is more complicated than one might
have thought. It has long been known that people take their expectations
of longevity into account when making decisions about retirement. Now,
we know that people’s decisions about retirement may also affect their
health and longevity in crucial ways. This makes planning for retirement by
individuals more complicated than if the relationship were unidirectional.

The research also has implications for companies with older employees
and for governments working to design optimal retirement and pension
policy. For example, it may be the case that taking up bridge jobs or part-
time work would help individuals to avoid the negative health consequences
of retirement. Employers may find it easier to retain older workers by offer-
ing them these kinds of flexible work arrangements, which could in turn
benefit worker health and longevity. Another incentive to delay retirement
might come from government policies aimed at delaying enrollment for
social security payments that may have the benefit of improving the health
of older Americans as well as making them more financially secure dur-
ing retirement. Future research should be aimed at understanding more
about how well the tools of business and government could help reduce the
negative health consequences of retirement.

Notes
1. It is worth noting that some of the options and decision-making around health

insurance coverage for workers who retire before age 65 is likely to have changed
with the Affordable Care Act (ACA). By providing the opportunity to purchase
health insurance coverage through the exchanges, the ACA gives more options
to people retiring before Medicare eligibility.

2. Information on cumulative probability of retirement comes from the 2016 Survey
of Household Economics and Decisionmaking. Information on mortality rates is
for 2016 and comes from the 2019 Social Security Administration Office of the
Chief Actuary Report.



Does Working Longer Enhance Old Age? 67

3. This was in contrast to a negative relationship when he does not use these tech-
niques to control for the fact that men in poor physical and emotional health are
likely to retire earlier.
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Chapter 5

Working Longer Solves (Almost) Everything

The Correlation between Employment, Social Engagement,
and Longevity

Tim Driver and Amanda Henshon

Formore than a century, the overall population of the United States and the
world has been aging steadily,1 and though the increase in the proportion
of older adults differs throughout the world, between 2015 and 2050, the
number of adults over 65 will nearly double as a percentage of population
overall (Figure 5.1).2 Data from the United States Census Bureau indicate
that more than 10,000 people in the US will turn 65 each day for the next
20 years (US Census Bureau 2017).

According to the latest Bureau of Labor Statistics data, based on 2016
figures, ‘older households’—defined as those headed by someone age 65
and older—spend an average of $45,756 per year, or roughly $3,800 a
month. That is about $1,000 less than the monthly average spent by all
US households combined (US Bureau of Labor Statistics 2017b). Assum-
ing retirement at 65, an average person would have to earn nearly 1.5 times
his or her yearly expenditures over the course of a 40-year career in order
to save enough to support a 25-year retirement.3

Additionally, early retirement and early initiation of social security bene-
fits results in a failure to maximize those benefits. It has been estimated that
90 percent of Americans begin collecting social security retirement benefits
at or before their full retirement age, with the most popular age being 62,
the earliest eligible age, and the average age to begin receiving benefits
being 64 (Munnell and Chen 2015). This choice of drawing earlier bene-
fits has a lasting impact, reducing the monthly benefits received by as much
as 25 percent when compared to waiting until age 66 and an additional
32 percent for those who wait until age 70 (Social Security Administration
2020).

The very concept of retirement is no more than a social construct with
an arbitrarily selected age. Age 70 was designated as the appropriate age for
mandatory retirement in the first state-sponsored age-based social insurance
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Figure 5.1 For more than a century, the United States and the world have been
aging steadily
Note: Though the world population is aging, the pace of that aging is not the same around
the world. Regions vary in the size and projected growth of their populations age 65 and over.
Many of the oldest countries are in Europe, a trend that will continue through 2050. The older
population in Asia and Latin America will more than double between 2015 and 2050.
Source: Federal Interagency Forum on Aging Related Statistics (2019).

program adopted by Otto von Bismarck in late 19th-century Germany as a
means of staving off calls for radical socialist responses to political unrest
caused, in part, by high youth unemployment rates. The age of 70 had
nothing to do with ability or anything else relevant to competence, and its
selection was likely more to do with the fact that most workers did not live to
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this advanced age. Germany later lowered the retirement age to 65 in 1916,
an age still well beyond the life expectancy of most workers. Likewise, social
security eligibility age calculations in the United States were determined
more by life expectancy in the early 20th century and the need to open up
jobs for younger workers, as the US was struggling to emerge from the Great
Depression, than on any carefully constructed policy determination about
when employees should no longer work (Laskow 2014).

Working longer provides additional lifetime earnings and the opportuni-
ty for incremental saving, and it also augments the size of eventual pension
and social security benefits (especially if receipt of social security benefits,
which rise by about 8% per year of delay, is postponed while one continues
to work). Longer worklives also reduce the number of years of retirement
during which these augmented assets will be consumed. Even without con-
sidering any health benefit, deferred retirement results in greater resources
amassed to support fewer years of retirement.

The Business Case for Older Workers
Retaining older adults in the workforce benefits employers. Employers are
always in need of experienced, well-trained, and productive workers. As the
overall population ages, the perception of what constitutes the ‘working
age’ is evolving to include older adults in their late 60s and beyond. More-
over, that population is growing as a proportion of the total population
faster than any other age group (Figure 5.2).

In early 2020, prior to the COVID-19 pandemic, we saw historically low
unemployment rates, with many jobs unfilled due to labor shortages. This
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Figure 5.2 US working-age population is getting older, population projections,
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Source: US Census Bureau (2017).
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labor scarcity was heightened by restrictions on immigration. The only
increasing pool of workers from which employers could fill their needs was
those age 55 and over. Yet with the recession brought on by the pandemic,
early indicators suggest that older workers will struggle to find work. Dur-
ing the Great Recession, it took unemployed older workers twice as long
to find work as their younger counterparts (Johnson 2012). And like in
2009, there is now a surge in consumers seeking jobs on sites like Retire-
mentJobs.com. But COVID-19 complicates the situation, not only in the
lack of predictability of any economic recovery, but also in the catego-
rization of older employees as ‘at risk.’ More than ever, older workers
are seeking jobs they can perform from home, which may further limit
employment options. Yet no matter the economic situation, overcoming
misconceptions about older workers is crucial to expanding their access to
employment.

More experienced
Employers benefit from both the work experience and life experience that
older workers provide. Job-specific abilities may require years to acquire
and develop. This is true not only of the skills required by specialists like
architects, musicians, and craftspeople, but also of skills obtained through
accumulated knowledge by salespeople, drivers, factory workers, and oth-
ers. Experiential familiarity allows salespeople to communicate vast arrays
of information to customers, and manufacturing workers to anticipate and
avoid mistakes. Institutional knowledge accumulated by older employees
as well as time-earned interpersonal skills can add value to mentoring rela-
tionships and assist in training younger workers. Additionally, older workers
have established professional networks that expedite access to partners,
funders, and others who can facilitate job execution.4

The assumption that performance declines with age as employees burn
out or slow down is not supported by data. In fact, long-recognized meta-
studies of employee productivity by age using objective measures of produc-
tion output show a small, but statistically significant, positive correlation
between age and performance (Waldman and Avolio 1986). A study of a
Mercedes Benz assembly facility suggests that older workers made fewer
severe errors on the assembly line. Though that study was conducted at a
single German plant, the authors believe the results are generalizable to
other similar large-scale manufacturing facilities worldwide (Borsch-Supan
and Weiss 2016).

Lower turnover rate and increased workforce flexibility
Lower turnover among employees benefits employers in several distinct
ways. First, unanticipated turnover forces an employer to absorb the unfore-
seen costs of recruiting and training replacement workers. Studies have

http://RetirementJobs.com
http://RetirementJobs.com
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shown typical turnover cost to equal approximately 20 percent of a work-
er’s annual salary (Boushey and Glynn 2012).5 Unanticipated departures
also may result in unfinished tasks, increased workloads, and overtime
costs. Lowering turnover of staff also has been shown to improve cus-
tomer satisfaction and increase profitability (John Larson and Company,
2018).

Lowering staff turnover equates to longer tenured employees. It is well
known that older workers, on average, have a longer tenure than their
younger counterparts. Figure 5.3 shows that the average 30–35-year-old
remains at a job for 4.4 years, while a comparable 55–60-year-old remains
at a job for 12.7 years.

Older workers also are a valued resource when employers need a more
flexible workforce or in situations when people are needed for short-
term assignments. For example, following a natural disaster, an insur-
ance company might have an urgent need for on-call, trained, insurance
adjusters who can relocate with little notice for a short-term assignment
(Johnson 2017).

Improved customer satisfaction
Longer tenure produces not only a significant economic benefit to employ-
ers in terms of the cost savings related to acquiring and training replacement
workers, but also through increased customer satisfaction. Workers improve
in performance over time as they gain knowledge and comfort, and develop
personal relationships. A longer tenured staff often works better as a team,
develops a better understanding of customers, and is more cognizant of the
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Figure 5.3 Older workers have much longer average tenure than younger workers
Source: Panel Study on Income Dynamics (2015).
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resources available to serve customers’ needs. Additionally, customers are
more willing to seek assistance from employees with whom they are familiar.
Recent proprietary data from a large office supply retailer confirm the value
of employee tenure. Stores with more long-tenured employees have more
satisfied customers, and stores with more satisfied customers have higher
rates of profit growth. This makes sense, as a longer tenured employee
is better able, for example, to show a customer where an item is located
because he or she has more store experience. A more satisfied customer is
more likely to make a return visit and may even develop a rapport with store
staff. Even slight increases in customer satisfaction dramatically impact store
profitability (Figure 5.4).
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Augment diversity programs
The analyses that drove diversity initiatives around race and ethnicity also
apply to age. Studies have identified a statistically significant correlation
between the diversity (including age) of management teams, and overall
innovation (Bersin and Chamorro-Premuzic 2019). Those companies that
reported above-average diversity in their management teams also reported
19 percent higher innovation revenue, versus companies with below-average
leadership diversity. More diverse companies also reported better overall
financial performance (Rocío et al. 2017). Wall Street Journal researchers
ranked companies based on diversity (including age) and determined that
the 20 most diverse companies not only had better operating results on
average than the least diverse firms, but also that their stocks generally
outperformed those of the less diverse companies (Holger 2019). Com-
panies that establish and maintain more diverse workplaces—by gender,
nationality, race, and age—perform better.

Additionally, employers benefit from having a workforce that mirrors
the customer base. Not only will diverse employees promote innovations
that serve diverse populations, but they will also mirror increasingly diverse
clientele. Building diversity into a team so that it reflects the customer
base supports a deeper understanding of customer needs and increases
opportunities to form personal connections with them. Promoting personal
connections with older consumers is especially significant, as their purchas-
ing power far outweighs their numbers. In 2017, the total economic activity
of Americans over age 50 totaled $7.6 trillion. While these older consumers
represented approximately 35 percent of the 2017 population, they con-
trolled more than half of the investable assets in the US. If this were a
separate economy, it would have ranked third in the world, behind only
the United States and China (Oxford Economics 2016).

Finally, considerable evidence suggests that firm productivity is enhanced
by using mixed-age teams. Analysis of German data found that intergen-
erational collaboration blended the distinct talents of older and younger
workers (Zwick and Gobel 2013). The Wall Street Journal has highlighted
how teaming older workers with younger workers helps drive innovation by
pairing experience with new ideas to bring an idea to fruition. An example
can be seen in the software industry, which though long known for glori-
fying the young genius inventor, relies on more experienced employees to
nurture an innovation into a viable and profitable product (Wadhwa 2013).

Do older workers’ strengths offset possible increased
costs?
Despite the benefits of employing older adults, some of which are dis-
cussed above, there are perceived costs, as well. The size of these costs,
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however, may not be as large as generally thought. The theory that old-
er workers remaining in the workforce longer reduces job opportunities
for younger workers has been used to provide economic justification for
early and mandatory retirement. But research at the Boston College Cen-
ter for Retirement Research based on data from the Current Population
Survey, which includes detailed questions about labor force participation,
wages, and income from various sources, suggests that ‘greater employment
of older persons leads to better outcomes for the young—reduced unem-
ployment, increased employment, and a higher wage’ (Munnell and Wu
2012). Not only did this analysis disprove the notion that higher employ-
ment rates for older workers adversely impacted employment andwage rates
for their younger counterparts, it in fact suggested that the opposite is true.
Whether the economy is strong or in recession, increased employment of
older workers does not negatively impact younger workers.

Older workers also are perceived to be significantly more costly in terms
of wages when compared to younger workers. But as more employers shift
to performance-based rather than tenure-based compensation, this cost
differential has narrowed. In 1992, 61 percent of large employers offered
performance-based pay, increasing to 80 percent in 2002. The trend con-
tinued over the next decade, with 90 percent of large employers reporting
compensation structures based on performance by 2012. Additionally, Mer-
cer pay research based on more than a million observations revealed that,
across all job levels, pay increased during the earlier years, plateaued mid-
career, then decreased as employees aged. This data showed that for less
skilled and administrative jobs, 25-year-olds and 55-year-olds earned compa-
rable amounts, as did 35-year-old and 60-year-old professionals and middle
managers (Mercer 2019). Given that cash compensation comprises 74 per-
cent of total employee cost, it is no longer true that older workers are
significantly more costly based on their wages (Aon Hewitt 2015).

The link between age and retirement costs also has diminished as employ-
ers have shifted away from defined benefit (DB) pensions toward defined
contribution (DC) plans. This shift has been dramatic: large employers
offering DB plans decreased from 68 percent in 2004 to 22 percent in 2015
(Aon Hewitt 2015). Conversely, the availability of DC plans has increased
from 32 percent to 78 percent over the same period (Aon Hewitt 2015).
This trend toward DC plans with no age-related employer contributions fur-
ther neutralizes the cost differential to employers of older versus younger
workers.

Nevertheless, health care continues to be more costly for older workers
versus younger workers (Burtless 2017). On the other hand, increases in
life expectancy have been accompanied by gains in overall health: not only
are people living longer, they also are staying healthy longer. In fact, old-
er workers report good health in comparable numbers to their younger
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counterparts (Irving et al. 2018). As a result, the health insurance cost age
differential is shrinking. Health care costs for both employers and employ-
ees have increased steadily across all age groups over the past decade.
Figure 5.5 indicates that, despite the continued increase, the rate of increase
is slower for workers over age 50 than for younger workers (Tejada et al.
2017).6 The overall increase in health care costs result in employer-provided
health insurance becoming a larger component of total employee compen-
sation, but the narrowing gap between the costs of health care for older and
younger workers makes the relative cost of employing older workers closer
to that for younger employees.

There is an important exception to this rule: the cost to small employ-
ers for providing health care to older workers can actually be less than the
cost for health care for younger employees. Employers with more than 20
employees are prohibited from creating more than one employee health
care plan, even if one is a Medicare supplement plan. Nevertheless, federal
law permits smaller employers to establish a separate Medicare supplement
plan for employees age 65+. Thus, while younger workers will continue to be
covered by the employer’s basic health care plan, older workers may choose
to file for Medicare parts A and B, and the employer is permitted to provide
a supplemental plan (Cooney 2020).

Older workers may choose to switch to Medicare for lower deductibles,
copayments, and premiums. Employers may provide their employees with
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information about Medicare and other health care options, but they may
not entice an employee to switch to Medicare with a bonus or other incen-
tive. Yet the provision of a Medicare supplement plan by a small employer
likely would reduce the necessary employee contribution to below that
required under the employer’s basic health care plan. The financial benefit
to the employee may incentivize employees age 65+ to switch to Medi-
care. Of course, the savings to the employee are mirrored by savings to
the employer. Medicare supplement plans, even those with low deductibles
and copayments, can be purchased less expensively than all-inclusive health
insurance.

This exception is noteworthy as about 20 million people in the US (18%
of all US employees) work for businesses with fewer than 20 employees
(US Bureau of Labor Statistics 2017a). The Affordable Care Act requires
only businesses with 50 or more employees to provide health care benefits
to employees, yet more than 60%of businesses with 20 or fewer employ-
ees provide such a benefit (National Small Business Association 2015).
Less expensive health care benefits for older workers therefore nullifies
an important objection to employing older workers; in fact, it may even
incentivize small businesses to seek out older workers.

The business case for employing older workers is strong. Their expe-
rience, length of employment, and diversity of opinion benefit employ-
ers, perhaps even increasing business revenue. And the presumed cost
to employers of hiring or retaining such workers is either declining or
non-existent.

The Societal Health Case for People Working
Longer
Working longer is also beneficial to the economy as a whole, increasing gross
domestic product (GDP), providing skilled and less skilled labor, reducing
the cost and burden of caring for older adults, and helping to shore up
the federal social security system as workers continue to make contributions
through payroll taxes.

Social security could use this help. By 2033, 77 million Americans will
be eligible for retirement benefits, a substantial increase from 47 million
in 2015 (US Census Bureau 2017). Some experts project the Social Secu-
rity Trust Fund will be depleted by 2034, after which the program can
pay out only 75 percent of benefits (Goss 2010). Americans have favored
the federal safety net since its creation in 1935. Surveys have consistently
shown the popularity of social security and the desire for the government to
increase benefits (Williams 2015). However, there has also been widespread
doubt and uncertainty about its future solvency. Gallup polling historically
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has found that Americans ‘would rather raise social security taxes than
reduce benefits’ (Newport 2019). Since its creation, Americans have strong-
ly believed in the preservation of social security for future generations, even
if they have to pay more for this. For many, preventing cuts to social securi-
ty benefits is not just a desire, they believe it is a necessity. According to an
April 2019 Gallup survey, 57 percent of retirees indicate social security is a
‘major source of income in their retirement’ (Newport 2019).

Making it easier for people to work longer has been a topic attracting
attention from employers, nonprofit advocates, and policymakers at the
federal, state, and local level. In the US Senate, bills such as the Older Work-
er Opportunity Act have been introduced. The bill’s sponsor, former US
Senator Herb Kohl, then-chair of the Senate Special Committee on Aging,
specifically highlighted the importance of programs recognizing employers
who welcome older workers, such as the Certified Age Friendly Employer
program, an initiative started in 2005 by the Age Friendly Foundation. Non-
profit organizations such as Changing the Narrative and the Frameworks
Institute have partnered with the Age Friendly Foundation in promoting
certification of Age Friendly Employers, and they also work to change the
way we think and talk about agism, to promote more productive policies
and practices that leverage the strengths and talents of older people.

In Massachusetts, Governor Charlie Baker established a Council to
Address Aging with bipartisan support. A top recommendation of the
council was the broadening of an age friendly employer designation to
propel employers toward being more willing to recruit and retain older
employees.

Policymakers, nonprofit organizations, and employers themselves will
need to build on these efforts to accelerate the participation rate of old-
er adults in the labor force and volunteer ranks. They can accomplish this
through more prominent awareness initiatives and convenings of senior
leaders who can then educate each other about the business and health
case for employing older adults. The benefits of working longer far out-
weigh the costs, and public policy is likely to evolve to facilitate working
longer (Rappaport and Driver 2018).

Benefits to Older Workers
Older workers benefit from continued participation in the workforce: work
provides a means for older adults to remain engaged in their commu-
nities. In addition to reaping economic benefits from employment, they
will be healthier for it, less isolated, and happier. Objective social isola-
tion has repeatedly been found to be a risk factor for poor mental and
physical health, including higher prevalence of disease and increased risk
of mortality (Streeter et al. 2020).
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Work provides opportunities for learning, reasoning, and social
engagement, all of which help stave off the adverse effects aging can have
on the brain.7 After retirement, there is often a decline in older adults’
cognitive abilities (Xue et al. 2018). A long-term study in England assessed
memory in more than 3,000 civil servants over a 30-year period covering
the final part of their careers and the early years of their retirement. Results
showed that verbal memory, which declines naturally with age, deteriorat-
ed 38 percent faster after retirement (Xue et al. 2018). Other analyses have
suggested that cognitive declines nearly double post-retirement (Sap and
Denier 2017). Underscoring the impact extended work has on longevity,
mortality rates decreased among those who worked past age 65 (Wu et al.
2016). These post-retirement deteriorations stemmed not from the absence
of work, but from smaller social networks and increased isolation. Study
participants who continued to work into their older years had a 25 percent
increase in the size of their social networks, while people who retired saw
their social networks shrink. Given that social isolation has been identified
as a health determinant equal to smoking 15 cigarettes per day (Holt-
Lunstad et al. 2010), the reduced social networks resulting from retirement
are cause for significant concern.

Employment for older workers may lead to as much as four times as
much social interaction compared to those who had retired. A survey con-
ducted by RetirementJobs.com and the Age Friendly Foundation in January
2020 compared the difference in interpersonal interactions among working
older adults versus those who were unemployed (RetirementJobs.com and
the Age Friendly Foundation 2020). The survey, which was sent to more
than 300,000 older adults (age 55 and over), asked respondents how many
different people they spoke to in person during an average day.8 Overall,
more than one-third of the 1,438 respondents reported speaking to 10 or
more different people each day. Those respondents who identified them-
selves as unemployed reported significantly fewer social interactions than
those who self-identified as employed. While only approximately 15 per-
cent of the unemployed respondents spoke to at least 10 different people
each day, more than 60 percent of employed respondents reported that
they interacted with at least 10 people each day. Even those who worked
remotely reported significantly higher in-person interactions, with more
than 40 percent speaking to at least 10 people each day (Figure 5.6).
These data lend further weight to the theory that continued employment
helps stave off social isolation and its resulting ill health effects among
older adults.

Older adults who have a ‘retirement job’ also often volunteer. It is quite
possible then that social interaction can be maintained if older adults
choose to volunteer rather than work. Research on the benefits of vol-
unteering by older adults is more extensive and has been going on for

http://RetirementJobs.com
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0–2 people: 18.9%

3–5 people: 30.8%

6–9 people: 15.4%

10+ people: 34.9%

Panel A: All respondents: How many different
people do you speak to in-person on an average
weekday?
Note: Out of 1,438 total respondents, 272 respondents
spoke to two or fewer people, 443 respondents spoke
to between three and five people, 221 respondents
spoke to between six and nine people, and 502
respondents spoke to 10 or more people.

0–2 people: 26.2%

3–5 people: 39.8%

6–9 people: 16.8%

10+ people: 17.2%

Panel B: Not currently employed: How many
different people do you speak to in-person on an
average weekday?
Note: Out of 1,438 total respondents, 587 were
employed and 851 were not. Of the 851 unemployed
respondents, 223 spoke to two or fewer people each
day, 339 spoke to between three and five  people each
day, 143 spoke to between six and nine people each
day, and 146 spoke to 10 or more people each day.

0–2 people: 8.3%

3–5 people: 17.9%

6–9 people: 13.3%

10+ people: 60.4%

Panel C: Currently employed: How many different
people do you speak to in-person on an average
weekday?

Note: Out of the 587 respondents who were
employed, 49 spoke to two or fewer people each day,
105 spoke to between three and five people each day,
78 spoke to between six and nine people each day,
and 355 spoke to 10 or more people each day.

0–2 people: 19.3%

3–5 people: 25.5%

6–9 people: 13.8%

10+ people: 41.1%

Panel D: Work remotely: How many different people
do you speak to in-person on an average weekday?
Note: Of the 587 respondents who were employed,
148 worked remotely. Among that group, 29 spoke
to two or fewer people each day, 38 spoke to between
three and five people each day, 20 spoke to between
six and nine people each day, and 61 spoke to 10 or
more people each day.

(a)

(c) (d)

(b)

Figure 5.6 Interpersonal interactions among working versus non-working older
adults
Source: RetirementJobs.com and the Age Friendly Foundation (2020).

longer than research on older paid employees. Although not conclusive,
there is a correlation between volunteering and improved health outcomes,
including larger social networks (Chambré 1987).

In addition to the benefits derived from increased social interaction, for
many people, life derives some meaning, purpose, affiliation, and structure
from the fact that they are working. Maintaining a satisfying career can help
older people sustain their sense of worth and contribute to their happi-
ness (Koenig 2018). David Weir’s research with the University of Michigan
Health and Retirement Study supports this, also suggesting that people who
retire early report lower rates of satisfaction in retirement than those who
wait (Koenig 2018).

It is noteworthy that nearly half of older adults seeking work after an ini-
tial retirement prefer a job that is new to them. The RetirementJobs.com

http://RetirementJobs.com
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and the Age Friendly Foundation survey asked respondents who had previ-
ously considered themselves retired whether they were pursuing an oppor-
tunity in a new field or were employed doing something similar to what they
had done in the past (Figure 5.7). While 55.9 percent continued to perform
a job similar to what they had done in the past, interestingly, 44.1 percent
of respondents had found something in a new field (RetirementJobs.com
and the Age Friendly Foundation 2020).

This switch to a new type of work can be attributed to a variety of factors.
Some people chose work that could be performed part-time; others sought
less intensive work conditions; and some simply wanted to try something
new. In fact, it is not uncommon for older workers to express a willingness
to trade a pay cut for a more desirable job. At the age 50+ life stage, people
tend to value their time somewhat differently, which can lead them down a
different path (Table 5.1). Post-COVID-19, jobs that allow an employee to
work from home are likely to become more desirable. Financial considera-
tions also play an important role. As the retirement job often is a buttress to
standard forms of retirement income such as the 401k, pension, and social
security, the amount that a job pays may be important, but it may not need
to be as high as earlier in their working life. Work also can be seen primarily
as a source of reliable health insurance, rather than primarily as a source
of income. Additionally, there are age-dependent implications with respect
to how much one can earn without impacting social security payout, thus
making a lower income preferable in some situations.

There is a trend underway toward working longer, suggesting people are
willing and feeling the need to convert their sustained health into more
years of work. Realizing this change, however, does not necessarily come

New Field: 44.1%

Similar to Past : 55.9%

Figure 5.7 Survey: Are you pursuing an opportunity in a new field or are you
employed doing something similar to what you have done in the past?
Source: RetirementJobs.com and the Age Friendly Foundation (2020).
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Table 5.1 Job characteristics valued by employees age 50+

Positive job characteristics for older
workers

Negative job characteristics for
older workers

• Flexibility: Partial day, week or year • 60-hour workweeks
• Staying closer to home/Telecommuting • Long commutes

• Frequent work travel
• Being an individual contributor where you
complete shorter, assigned tasks whose
outcome you mostly control

• Being managed by someone younger

• Managing large teams
• Taking on big organizational
mandates with significant risk and
stress.

• Finding a fun, challenging, secure, and stable
job and staying in it for a long time

• Job hopping to improve pay or title

• A readiness to trade income for work/life
balance (job pay is a supplement to investment
and social security income)

• Needing big raises every year to
meet rising living and/or child-
rearing costs

• Competing for business results in the
marketplace

• Competing with peers for
promotions within the company
and face-time with the boss

• Providing advice to people who value your
work and life experience

• Mentoring younger workers

• Being mentored by a mature,
experienced worker

• Developing relationships with customers who
value your reliable and service-oriented style,
trust you because they’re older too, and may
know you from previous personal or business
dealings in the community

• Developing relationships through
heavy time investments (e.g.
industry conferences)

• Giving back to society
• Working for ‘meaning’

• What’s in it for me?

• A readiness to be trained and learn new skills,
such as specific computer programs

• Not having time to focus on
learning new things

Note: Compiled from results of 12 years of survey data collected by RetirementJobs.com.
Source: RetirementJobs.com (2017).

easily for all older adults. Today, nearly one in three people age 65–69
and one in five age 70–74 are working (Mislinski 2020). These labor force
participation rates are up about 50 percent in the last 20 years.

Working longer addresses economic pressure on older adults and adds
health benefits. Yet it remains a substantial challenge for these older adults
to find jobs in later years. Historically, older workers have remained unem-
ployed longer than younger workers—about 37 weeks for people age 55+
compared with 25 weeks for workers age 35 to 44 (US Bureau of Labor
Statistics 2017a). Many employers still need to be convinced of the value of
employing older workers.

http://RetirementJobs.com
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Conclusion
There is a strong positive correlation between employment, social engage-
ment, and longevity. Facilitating continued or new employment of older
workers not only adds more years to those individuals’ lives, but also adds
more ‘life’ to their later years. When looking at increases in longevity, we
need to characterize these additional years as added to the middle of one’s
life rather than the end. Moreover, though age discrimination in the work-
place remains widespread, it is declining: a 2009 survey by RetirementJobs.
com found that virtually all (96%) older job seekers believed age bias was a
‘fact of life in the workplace.’ Ten years later, in 2019, four of five (83%) said
this was the case, a decline of 13 percentage points (RetirementJobs.com
2019). This represents the beginning of a shift in cultural acceptance. In
tight job markets, employers have little choice but to tap this ‘alternative’
candidate pool, but even in times of recession, employment opportunities
for older workers benefit all.

Notes
1. By 2035, more people in the United States will be over age 65 than under 17.

According to data from the United Nations, one in six people in the world will be
over age 65 (16%), up from one in 11 in 2019 (9%). By 2050, one in four persons
living in Europe and North America could be age 65+. In 2018, for the first time
in history, persons age 65+ outnumbered children under five years of age globally.
The number of persons age 80+ is projected to triple, from 143 million in 2019 to
426 million in 2050. (United Nations Department of Economic and Social Affairs
2019).

2. In this model, work includes both full- and part-time work, either ongoing or
periodic. Additionally, volunteering can be understood as a form of working. For
those who do not require the economic assistance of working longer, volunteer-
ing not only benefits communities, but it can also provide the volunteer with
the same physical, social, and emotional benefits as paid employment (Chambré
1987).

3. This is a rough estimate based on figures from the 2016USBureau of Labor Statis-
tics Consumer Expenditure Surveys. It is not adjusted for inflation, investment
income, possible social security income, or other benefits.

4. One very simplistic example might be that of an experienced salesperson in a
large box store who will not only be familiar with the location of products within
the store, but also will have acquired knowledge about the products themselves,
as well as the necessary frequency of restocking or returns.

5. For the 90 percent of US workers who earn $75,000 or less, typical turnover
costs amount to one-fifth of the worker’s annual salary (Boushey and
Glynn 2012).

6. This decrease in the health care costs for older adults when compared to their
younger counterparts is due to reduced incidence of certain high-cost diseases

http://RetirementJobs.com
http://RetirementJobs.com
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such as heart disease among adults ages 50–65. Better diagnostic care and drug
solutions, and improved overall health also contribute to the cost reduction
(Tejada et al. 2017).

7. People not only need and want to work longer, increasingly they can. Unlike a
century ago, when 80 percent of jobs were physically demanding manufacturing
jobs unsuited to older workers, 80 percent of today’s economy is service-based.
Technology, most notably artificial intelligence and self-driving cars, loom as
unpredictable variables in the future equation of work for older adults. Yet these
could well be offset by other major shifts in the mass market landscape. For
example, the cashier positions today may rapidly turn into the caregiver positions
of the future.

8. The survey was distributed between more than 300,000 older adults from among
RetirementJobs.com members.
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Chapter 6

Aging in Place

The Role of Public-Private Partnerships

Nancy A. Hodgson

TheUS population of adults age 65+ grew over 15 percent in the last decade,
yet the largest growth occurred in individuals age 85+ (Johnson and Parnell
2017). It is estimated that, by 2050, those age 85+ will constitute one-fifth
of the older US adult population (Ortman et al. 2014). This demograph-
ic shift prompts numerous social and economic concerns. One important
question is where older adults, particularly the oldest old, will reside, giv-
en that most older adults value their ability to maintain independence and
prefer to remain in their home and community.

There is a pressing need for home care and other community-based ser-
vices to enable older adults to live safely and comfortably in their home
and community (Farber et al. 2011). At the same time, the number of fam-
ily members available to care for elders at home has declined, and the
number of professional and paraprofessional workers trained to care for
elders at home has fallen. Although most (84%) of older adults depend
on family members for care (Herbert and Molinsky 2019), the project-
ed decline in family caregiver support, referred to as the family-care gap,
raises additional questions about who will care for the growing number
of older adults hoping to age in their homes (Gaugler 2020). Changes in
family composition and geographic dispersion have resulted in many older
adults living alone as they age, hoping to remain in their homes as long as
possible (Mather et al. 2015). Often geographically separated due to educa-
tional and job opportunities, working children struggle to provide care for
their aging parents from a distance. Concerns about the well-being of an
aging family member eventually trigger worried relatives to move an old-
er adult into an institutional care setting. As a result, many older adults
seek unsatisfactory and costly institutional care, rather than the home- and
community-based care that they would prefer.

This chapter explores the concept of aging in place and summarizes
opportunities for public-private partnerships (PPPs) in this arena. We first
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provide a description of ‘aging in place,’ and then we review several chal-
lenges to supporting older adults in their home and community. This is
followed by a review of successful PPP models of aging in place, comparing
the features of each. We conclude with an assessment of prospects for the
future.

Aging-in-Place
Close to 90 percent of older adults in the US express the goal of aging in
place, and an estimated 80 percent of persons age 65+ live independently
in their own homes (Farber et al. 2011). ‘Aging in place’ is a term that has
emerged in the last decade to describe people’s desire to stay in their home
as they age. It is defined as the ability to live in one’s home and community
safely, independently, and comfortably, regardless of age, income, or ability
level (CDC 2017). Aging in place has two aspects, physical and social, and
is more than staying in one’s home. A goal of aging-in-place services is to
improve and sustain the interactions between older adults and the larger
community environments. Efforts to promote aging in place ‘enhance well-
being and quality of life for older people at home and as integral members
of the community’ (Thomas and Blanchard 2009: 12).

The three core elements in models of aging in place include attention
to individual preferences, to the built environment, and to the availability
of community-based services supporting health and well-being (Bigonnesse
and Chaudhury 2019). Aging-in-place models allow older adults to age in
the least restrictive environment of their choice, and these have demonstra-
ble economic and financial benefits. Therefore, aging in place is considered
the preferred residential alternative to the current fragmented models of
long-term care (Marek et al. 2012; Popejoy et al. 2015). Rather than requir-
ing older adults to move from one setting to another as their care needs
change, aging-in-place models provide the necessary services that older
adults may eventually require in the home so there is no need to move to a
different place.

Challenges to Aging in Place
Despite elders’ preferences for aging at home and in their own commu-
nity, three factors make this challenging: (1) illness and disability rates
among older adults; (2) poor housing conditions; and (3) limited finan-
cial resources. As a result, the choice to age in place becomes dependent
on older adults’ resources and the range of programs, services, and settings
available to them.
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The acute or gradual accumulation of illness and disability is the
first leading challenge to aging in place, regardless of sex/gender or
race/ethnicity. Over 95 percent of adults age 85+ have at least one chronic
condition (Centers for Medicare and Medicaid Services 2013); 73 percent
have at least one disability (He and Larsen 2014); and 43 percent of people
age 80+ report having mobility limitations (Herbert and Molinsky 2019).
Approximately 70 percent of those age 65+ will require extensive health
care services during their lifetime (Genworth Financial, Inc. 2015; Oster-
man 2017). Approximately 40 percent of older adults have some type of
age-related difficulty that constrains their ability to fully engage in activi-
ties of daily living (ADL) or instrumental activities of daily living (IADL).
Fifteen percent of adults age 85+ report difficulty with cleaning, preparing
meals, grocery shopping, or transportation, and another 60 percent strug-
gle with at least one activity of daily living such as bathing, toileting, dressing,
or feeding themselves (Centers for Medicare and Medicaid Services 2013).
Between 10 and 15 percent report difficulties with hearing or vision, and
one-quarter of older adults report difficulties going in or out of their homes.

The built environment and housing conditions in many communities
serve as the second challenge to aging in place (Lehning 2012). One rea-
son is that most communities were designed for a mobile and non-disabled
population. The need for residential and commercial spaces within walking
distance is rarely considered in most urban planning or new building con-
struction efforts. Instead, most communities are organized to accommodate
active, non-disabled adults without attention to the supportive social and
physical environment needed by older adults. (Herbert andMolinsky 2019).
Over 40 percent of the housing units occupied by older adults were built in
1969 or earlier, and often the supportive qualities of these homes receive
little attention. Only 3.5 percent of homes in the US offer single-floor living,
a no-step entry, and extra wide halls and doorways that can accommodate a
wheelchair and other mobility devices (Herbert and Molinsky 2019).

As a result of these challenges, effective strategies are needed to foster
and facilitate age-friendly renovations across the diverse range of the aging
housing stock (Cohen and Passel 2016). These include systematic home
assessments, increased public awareness about the role of the environment,
and the creation of programs providing affordable home modification and
repair services. In many cases, major renovations are required, but with
the average costs of renovations estimated at $50,000, these modifications
can be cost-prohibitive particularly for minority populations (Johnson and
Appold 2017). Home retrofitting offers one solution to accommodate older
adults continuing to live at home as they age, but only a fraction of home
renovators are ‘aging-in-place’ certified (a certification to indicate that they
have received special training to provide remodeling of housing for older
adults).
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Low financial resources are a major drawback to meeting the social and
physical needs of an aging society, and are the third leading challenge to
aging in place. Over half of theUS population is at risk of not having enough
money to maintain its standard of living in retirement, and 52 percent of
households age 55+ are estimated to have no retirement savings (US Gov-
ernment Accountability Office 2015). Over 20 percent of married social
security recipients and 43 percent of single recipients depend on social
security for 90 percent or more of their income (Dushi et al. 2017). Over 30
percent of older adults report having nomoney at the end of eachmonth or
report debt after meeting essential expenses. As a result, many older adults
who wish to age in placemay lack themonetary resources to pay for in-home
care and must rely on the support of family.

The Role of Public-Private Partnerships
New funding models are needed to provide financially viable aging-in-place
models (see Munnell et al. 2022; Chapter 12, this volume). PPPs can help
by allowing private sector companies to collaborate with the public sector.
Given the demand for aging-in-place models, PPPs in which the private
aging and housing sectors assist the public health and social service sector
to address aging-in-place challenges have received significant attention, as
this collaboration allows for increased investment of time, money, and focus
(White House Conference on Aging 2015). In the next section of this chap-
ter, we review existing examples of PPP aging-in-place models. The core
features of the models are compared in Table 6.1.

Tiger Place Institute
Tiger Place Institute was developed at the University of Missouri in 2004
to create a cost-effective alternative to nursing home care. It is an aging-in-
place model offering integrated care coordination and health care services
to older adults living in specially designed apartments or in their own
homes. (Rantz 2008). Core features include:

• A built environment with attention to improving health outcomes,
mobility and independence, and involvement in life and community
activities;

• Integrated care coordination and on-site health care services;
• Health-monitoring technology for early detection and treatment; and
• Environmentally embedded sensor technology to identify falls and fall

risk, and to prolong independence.
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Tiger Place Institute’s public and private stakeholders include theUniversity
of Missouri, AmeriCare, and the Cerner Corporation (a NASDAQ-traded
health care and information technology firm).

Program of All-Inclusive Care for the Elderly
Program of All-Inclusive Care for the Elderly (PACE) is a patient-centered,
integrated care and social support model. PACE operates as both an insurer
and provider that assumes full risk for medical care and long-term services
for adults age 55+ who are sufficiently frail to be categorized as ‘nursing
home eligible’ by their state’s Medicaid program. Program benefits include
the following Medicaid- and Medicare-covered services:

• Built environment with on-site dentistry, primary care and medical spe-
cialty services, physical and occupational therapy.

• Community-based services including meals and nutrition counseling,
home modifications, home care, transportation, recreational therapy,
and social work counseling.

The PACE model is evolving, and becoming more flexible in its design.
Historically, PACE programs were operated by nonprofit organizations, but
they are now open to private investment. Approximately 10 percent of the
over 135 PACE’s programs in the United States are currently operated by
for-profit companies (Clark 2016; Gleckman 2019).

Westchester County Public-Private Partnership
for Aging Services
Westchester County Public-Private Partnership for Aging Services (WPPP)
was launched in 1991 as a partnership of government, business, and vol-
untary service agencies, with a mission to improve the quality of life for a
diverse, aging population through creative programing. This umbrella orga-
nization asks corporations to contribute funds, sponsor specific programs,
and donate in-kind support for local community initiatives.

New York State’s Westchester County residents age 85+ are the coun-
ty’s fastest growing sector, and over 90 percent of Westchester County’s
older residents report the desire to age in place. At the same time, over
one-quarter of the older residents are women who live alone, and about
9,000 seniors in this area live below the poverty level, with over 37,000
senior households having less than the income needed to afford rent.
Examples of programs developed by the WPPP to address these needs
include:

• Health for Life, six-week peer-learning programs;
• Age-Friendly Networking Conference;
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• Livable Communities Villages (304 villages);
• Livable Communities Collaborative (18 groups);
• Annual Senior Hall of Fame Awards gala;
• Annual Salute to Seniors Business Expo;
• CarePrep caregiver training and education; and
• Telehealth Intervention Programs for Seniors (TIPS) that delivers remote

patientmonitoring with help from college students trained in a ‘high tech
meets high touch’ approach for intergenerational care.

WPPP’s innovative programming has been adapted by other communities
around the country. It is one of the founding members of the WHO Global
Network of Age-friendly Communities in the US. Participating organiza-
tions and companies include local government agencies; businesses such
as hotels, insurance, legal, and financial firms; and nonprofit organizations
such as the Jewish Federation (Westchester County PPP Annual Report
2018).

Village to Village
The Village to Village (VtV) model was initially developed by Beacon Hill
Village (BHV), a grassroots organization located in Boston. BHV offers fee-
payingmembers preferred access to social and cultural activities, health and
fitness programs, household and home maintenance services, and medical
care, by negotiating with and partnering regional service providers. The
goal of the VtV is to offer members all the benefits found in an independent
or assisted living facility, without requiring them to move from their homes.
Core features of VtV include:

• A comprehensive, coordinated approach to home-based and community
services on a one-stop-shopping basis;

• Use of a consumer-driven organization model that requires membership
fees, though some villages have attempted to provide scholarships or
reduced rates to increase low and moderate income elders’ access;

• Provision of information about resources and providers, and assistance
with transportation and grocery shopping, covered by membership fees;

• Home care services, home repair and maintenance services, and other
services, paid for privately on a fee-for-service basis, usually at a slight-
ly (around 20%) discounted rate negotiated by the village on behalf of
members;

• A wide variety of community-building activities, including interest groups,
exercise classes, cultural and educational field trips; and

• Organized volunteering, with members helping each other or organiza-
tions in their community. Some villages use a ‘time banking’ model to
structure their volunteer time.
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Since its foundation, BHV has collaborated with NCB Capital Impact,
with funding from the MetLife Foundation and other sources, to devel-
op a VtV Network that offers web-based assistance for communities seek-
ing to establish their own villages. Philanthropic organizations, such as
the SCAN Foundation and the Archstone Foundation, have also invested
in developing and evaluating ‘villages’ in other areas of the US (Clark,
2016).

Naturally Occurring Retirement Communities
Similar to the BHV model, Naturally Occurring Retirement Communi-
ties (NORCs) are community-level initiatives that bring together older
adults and diverse stakeholders within a residential area (e.g. an apart-
ment building, neighborhood, town) with a large number of older adults,
to facilitate and coordinate a range of activities, relationships, and ser-
vices to promote aging in place (Greenfield et al. 2012). NORCs refer to
locations that were not planned as senior housing, yet, over time, have
developed a sizable proportion of older residents due to long-time resi-
dents remaining in their homes into later life as well as in-migration of older
adults.

The first NORC with ‘supportive service programs’—known as a NORC-
SSP—was the Penn South Houses Program in New York City. Started
by the United Hospital Fund in 1985–1986 with funding from the UJA
(United Jewish Appeal) Federation, the Penn South program became
a model for others to follow and customize to their own communities.
Today, there are NORC-SSP programs in 25 American states that are part
of the National NORCs Aging In Place Initiative organized by the Unit-
ed Jewish Communities. In New York State alone, there are now 41 sites
that have adopted this model and secured state and municipal funding
to build the scope of services offered. NORC programs aim to create
partnerships among diverse stakeholders—including residents, local gov-
ernment, housing managers and owners, and local service providers—to
coordinate services and programs for residents within communities desig-
nated as NORCs (Vladeck 2004). The key components of the NORC model
include:

• A geographical location where many elders live close to each other but
have little previous social connection to one another before the NORC.
NORCs are most commonly found in urban areas but may also be located
in a rural area;

• A multigenerational, age-integrated building or neighborhood, where
younger residents can interact with elders and in some cases provide
assistance, while elders share their skills and experiences with the youth;
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• Empowering elders through active involvement and planning of services
and governance; and

• Partnerships with one or more local service providers—social services,
health care services, educational and recreational opportunities, vol-
unteer opportunities, and services such as transportation and home
repairs.

NORC programs have secured both private philanthropic and local gov-
ernment funds to support the expansion of the model to other areas
throughout the US.

Interim Healthcare Aging-in-Place Program
The Interim Healthcare Aging-in-Place Program is a private-equity-based
venture in partnership with Medicare that is comprised of a franchise net-
work of home care, senior care, home health, and hospice and health
care staffing services. Interim Healthcare’s Aging-in-Place Program pro-
vides reimbursement to Medicare-certified facilities where older residents
are ‘homebound’ by Medicare’s definition. The program focuses on com-
panionship, preparing meals, running errands, helping with ADL and
transportation needs. Facilities are provided with nurses, home aides, thera-
pists, and companions.Medical services are offered, such as wound dressing,
physical therapy, health care education, and medication reminders.

Public-Private Partnerships in Other
Countries
In addition to these US-based examples, other countries have also leveraged
PPPs to advance models of aging in place adapted to the specific needs of
their societies. In some countries, such as Japan and the Netherlands, PPPs
are the norm, and the boundaries between public and private enterprise
are blurred. Many of these experiments in social innovation are promoted
as part of the World Health Organization’s Global Network for Age-friendly
Cities andCommunities (WorldHealthOrganization 2018). Examples from
Japan and France are provided below.

Japan
Japan has adapted the Western-style convenience store to provide a range
of services beyond those offered in the US. Since they are now in every town
throughout the country, they serve as community hubs that reach deep into
isolated rural areas. 7-Eleven, for example, provides healthy, cooked meals
with free delivery, utility-bill payment, and package pickup services. Another
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government initiative is subsidizing a pilot program of mobile convenience
stores to reach even the most remote mountain villages.

Akita-city, in the mountainous northeastern region in Japan, created the
Age-Friendly Partner Program to serve as a model throughout Japan. In
their public-private model, the municipal government acts as an umbrella
organization providing support for 88 local, privately owned firms, deliver-
ing a variety of services to the aging population. For example, Minamiyama
Daily Service Company trains community health workers to make weekly
milk deliveries while also checking on the condition of each person. The
workers offer nutritional advice, ask about elders’ needs, and help prevent
social isolation (World Health Organization 2018).

Dijon, France
Aging in place not only means staying in one’s home, but also having access
to the local community. Dijon’s age-friendly initiatives are city-wide services
and activities that allow their elders to continue to contribute to the city’s
civic and social life. Dijon is a medium-sized city in the Franche-Comté
region of France. About 22 percent of the population is age 60+ and those
age 85+ has doubled over the past 20 years. Dijon’s age-friendly initiatives
assume an intergenerational approach with a variety of stakeholders includ-
ing private firms, public agencies, academic institutions, and individual
citizens. The partnership has invested heavily in transportation andmobility
infrastructure for seniors. The city has also pedestrianized certain areas and
enhanced the accessibility of its tram platforms, improving access to the city
center. Benches and chairs have been added and pavement curbs lowered,
to increase walkability; and public toilets have been provided. A new oppor-
tunity for social interaction has been created through a seniors’ restaurant
initiative. Participants are transported by professionals and volunteers from
their houses to a neighborhood restaurant for sociable group meals. In
addition, a ‘mobility day of activities’ encourages Dijon residents to remain
mobile as they age through the use of mobility aids adapted to needs and
capacities. Dijon’s residents have the opportunity to try different modes of
transport, such as bicycles, tricycles, electric bicycles, and motorized scoot-
ers, and to learn more about the different mobility aids that are available as
they age (World Health Organization 2018).

Technology Opportunities for Public-Private
Partnerships in Aging in Place
Meeting the aging-in-place needs of millions of aging individuals with dif-
ferent incomes, health conditions, and living situations is complex, with no
one-size-fits-all solution. While there is no ‘typical’ older adult, there are
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traits, preferences, and physical realities that are common for older adults.
Surveys of older adults suggest that opportunities for physical activity, safe-
ty, and socialization are important priorities for individuals seeking to age
in place (Nielsen 2014). Nevertheless there are gaps between the services
available and those that older consumers actually need and want.

To address this market demand, the coming years are likely to witness
a huge increase in the types of technological advances for Baby Boomers
determined to age in place. Beyond the aging-in-place models presented in
this chapter, additional innovation opportunities for shared public-private
investments to keep older adults in their homes longer offer huge potential
social and financial benefits to individuals and society. Examples of age-tech
innovations that support aging in place range from technologies that pro-
mote health awareness via wearable health trackers or sensing technologies,
to help from the ‘gig’ economy where collaborative consumption business
models provide meal or medication delivery, as well as transportation ser-
vices. These new technologies, developed by private start-ups in partnership
with government and/or academic institutes, offer potential approaches to
meeting the care needs of older adults who wish to age in place (Ward and
Coughlin 2016; Kim et al. 2017).

Conclusion
Innovative financial models are needed to support new models of aging in
place (see Munnell et al. 2022; Chapter 12, this volume). Most older adults
today prefer to age in place, and this is unlikely to change in the future. The
examples of PPPs in this chapter summarize current practices and trends,
yet there is much more that can be done to leverage financial investments
to meet the health and housing needs of the aging population and honor
their preference for aging in place. Future efforts to strengthen the coop-
eration between public and private partners in aging in place will require
an understanding of the needs of older adults in terms of the built environ-
ment and the need for coordinated, affordable care to make it possible for
older adults to remain in their homes, with access to personal and health
care services, and to facilitate meaningful social connections.

Private industry may be well positioned to innovate on existing models
if they better understand the changing market dynamics and preferences
of the aging demographic. The opportunities to age in place in the future
will be impacted by the increasing diversity of health, housing, and social
needs of older adults. While the current older adult population in the US
is predominantly white, it will become far more heterogeneous in the next
20 years and will require diverse models of aging in place to meet a range
of housing, health, and social needs (Johnson and Parnell 2017). Collective
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impact will only be achieved through the commitment of key stakeholders
from different public and private sectors (e.g. health care, housing, tech-
nology) coming together to promote aging in place that is inclusive of all
older adults.
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Chapter 7

Public-Private Partnerships Extend
Community-based Organization’s Longevity

Dozene Guishard and William J. Dionne

Public-private partnerships (PPPs) play a critical role in projects from
public infrastructure development (e.g. roads, bridges, etc.) to community-
based programs and services. PPPs are traditionally contractual agreements
between government entities and the private sector, and they contribute
to the longevity of projects through financial support, a mutually agreed
upon scope of services and timelines. This chapter focuses on aging ser-
vices nonprofit organizations and the influence of PPPs on the survival of
aging-in-place community-based programs and service delivery through the
lens of Carter Burden Network (CBN). CBN is an aging service nonprofit
organization serving older adults in New York City (NYC).

Background
CBN’s mission is to promote the well-being of seniors age 60+ through
a continuum of services, advocacy, arts and culture, health and wellness,
and volunteer programs, all oriented to individual, family, and community
needs. CBN is dedicated to supporting the efforts of older people to live safe-
ly and with dignity. Established in 1971 by thenNYCCouncilMember Carter
Burden, the organization was created to assist the large number of older res-
idents living in his district who were poor, in declining health, and isolated.
Since CBN’s humble beginnings with a single employee in the councilman’s
office, it has transformed into a network of 12 programs in seven locations,
and in CY 2019 CBN served 5,623 clients.

In 2016, the organization underwent a rebranding process and changed
its name from The Carter Burden Center for the Aging to the CBN, in
order to reflect its growth in size and scope. It was no longer one center
but a network of centers, programs, and services that work together with
government, corporate, individual, and community partners to lead the way
in aging services in NYC. CBN’s history is a great illustration of the power
of public-private collaboration to lead to organizational longevity. CBN also
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In: New Models for Managing Longevity Risk. Edited by Olivia S. Mitchell, Oxford University Press.
© Pension Research Council (2022). DOI: 10.1093/oso/9780192859808.003.0007
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contributes to overall quality of life enhancements, which may influence its
clients’ longevity.

CBN’s programs and services are built on a four pillar framework com-
prised of senior centers, social services, arts and culture, and health and
wellness. Technology is a critical component of the overall framework.
Each pillar contributes to the organization’s capacity to enrich the lives of
community-dwelling older adults age 60+. Below are illustrations of the four
pillar framework and technology:

Senior center framework
The Senior Center Framework is achieved through CBN’s extensive meal
service programs operating through its senior centers. Senior centers are
at the core of CBN’s work. The organization operates four centers in
Manhattan—two in East Harlem, including one in an NYC Housing Author-
ity (NYCHA) complex; one on the Upper East Side; and one on Roosevelt
Island. The suggested cost of a hot nutritious breakfast (in some instances
a plated meal) is 25 cents and $1 for a hot nutritious lunch. One of the East
Harlem centers is open seven days per week, and is designated as a one of
the New York City Department for the Aging’s (NYCDFTA) 18 Innovative
Senior Centers.

CBN serves a culturally diverse population of nearly 3,800 senior center
members annually, with approximately 400 members served daily. While
the neighborhoods served by CBN are socioeconomically disparate, CBN
serves low to moderate income and vulnerable seniors, who face financial
challenges, diminishing health, and declining social networks. Food inse-
curity is a common problem. As such, CBN’s centers provide 113,000 meals
annually through congregate meals (i.e. meals provided at senior centers),
thereby addressing nutritional and socialization needs. The centers are also
a resource hub for social service, recreational, and health and wellness
programs.

Social services framework
Equally critical are CBN’s robust social services programs, assisting clients
through its senior centers, offices, and home visits. Ongoing case manage-
ment offers comprehensive services including benefits assistance, advocacy,
counseling, money management, end-of-life planning, and monthly sup-
port/discussion groups. In providing these activities, 18,190 contacts were
made with over 1,500 clients across the CBN’s social services programs
in the last fiscal year. Through its Community Elder Mistreatment and
Abuse Prevention Program (CEMAPP), designed to combat elder abuse,
over 3,900 hours of case assistance were provided to 200 clients throughout



Public-Private Partnerships Extend 107

Manhattan. This assistance included individual counseling, installation of
security devices, legal advocacy, and safety planning.

Health and wellness framework
The health and wellness framework is a newer and actively expanding
component of CBN’s overall service delivery, comprised of programming
and research. Health and wellness initiatives offer a full range of health
workshops, lectures, physical fitness classes (e.g. Tai-Chi), evidence-based
programsand health screenings, which all contribute to seniors’ physical
and psychological well-being. In an effort to inform health and wellness pro-
gramming and services, CBN partners with academic institutions to conduct
numerous research projects to better understand client needs, and to share
best practices with the aging service provider network.

An illustration of CBN’s research partnerships is its engagement with
Rockefeller University Clinical and Translational Science Center, Rocke-
feller University Bio Nutrition Program, and the Clinical Directors Network
(CDN) to conduct a study on healthy aging. Looking at physiologic data
and psychosocial and nutritional information of clients in East Harlem, sig-
nificant needs were identified: 83 percent of participants were overweight,
33 percent had a history of diabetes, and 84 percent had uncontrolled
high blood pressure. These findings helped CBN create targeted, cultur-
ally appropriate workshops, and to secure its first US Administration on
Community Living federal grant, funding an innovative nutritional inter-
vention to reduce high blood pressure by introducing the DASH (Dietary
Approaches to Stop Hypertension) Diet Intervention in congregate meals
at two senior centers.

Additionally, research collaborations include a partnership with the
research division of the Visiting Nurse Service of New York (VNSNY).
Together, CBN and VNSNY deployed the AdvantAge survey in East Harlem
and Roosevelt Island. The customized age-friendly survey helps determine
how well communities and organizations are supporting older residents
by analyzing quality of life characteristics, particularly health and well-
ness. Through the East Harlem study, CBN identified fall prevention as
a key need and developed an evidence-based comprehensive model to
decrease falls through environmental, medical, and preventive approach-
es. Following the recent conclusion of the survey on Roosevelt Island, CBN
is convening with seniors and other Island stakeholders in town halls to
develop long-term collaborative solutions to the key issues identified.

Arts and culture framework
The arts are central to CBN’s programming. CBN’s signature Making Art
Work (MAW) creative arts education program offers classes in painting,
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ceramics, print-making, sewing, quilt-making, clothing construction, mixed
media, dance, and choir. The program’s tailored services nurture creative
expression and promote psychological and physiological benefits associat-
ed with regular artistic practice and expression. In 2019, CBN offered over
2,100 art classes through its four centers, attended by 915 seniors. In 2009,
CBN reinforced its commitment to the arts by opening the Carter Burden
Gallery. The first of its kind in the nation, the gallery, located in the Chelsea
arts district, exclusively exhibits significant and vibrant works of artists over
60, giving a voice to re-emerging older professional artists and combat-
ting agism in the art world. In 2019, the gallery mounted 35 exhibitions,
featuring the work of 120 artists.

Technology
Technology education is also a key component of CBN’s innovative pro-
gramming. In 2019, CBN, in partnership with organizations such as Older
Adults Technology Services (OATS) and Cornell Tech, provided over 1,200
technology classes and open computer lab sessions attended by nearly 400
seniors. From beginners to advanced, these classes helped seniors lever-
age technology to advance their education, enhance their connections, and
manage their practical needs. Technology education is an effective strategy
to help reduce social isolation, particularly for homebound older adults.

In 2019, CBN implemented a technology pilot titled Tech Pals designed
to leverage the use of smart screen technology to enhance independence
and connectedness for homebound seniors and individuals with disabilities
who live on Roosevelt Island. Tech Pals pilot is housed in the NYCDFTA-
supported CBN Roosevelt Island Senior Center, conducted in collaboration
with the Roosevelt Island Disabled Association (RIDA). The Tech Pals pilot
is funded with generous philanthropic support from New York Commu-
nity Trust, a community foundation. The pilot provides participants with
an Amazon Echo Show (smart screen device) and one-on-one technologi-
cal support and education to enhance independence and connectedness.
Through the Echo Show, participants engage with the NYCDFTA-supported
case management team, receive access to a plethora of education ses-
sions, engage in Roosevelt Island Senior Center activities, and engage in
a Facebook group created for participants.

CBN’s timeline (Table 7.1) reflects the start of the organization, as well
as the infusion of government, corporate, and philanthropic support over
its history from 1971 to 2019.

Historical Context of Aging Services
The previous discussion focused on CBN’s history and development. Next
we explore the historical context surrounding the funding, development,
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growth, expansion, and stagnation of programs and services for older adults
in the US. The context of aging services dates back to the mid-16th century,
when the colonists of Plymouth authorized a governmental entity to offer
support to the vulnerable residents of its time, which presumably included
older adults (Achenbaum and Carr 2015). In the mid-16th–century, aging
services were conceptualizedas care for the vulnerable, with an emphasis on
the informal network of families, neighbors, and religious institutions that
continues to be a critical source of care for today’s older adults.

Formal aging services have increased markedly in the last century, as evi-
denced by the passage of the Social Security Act in 1935 as well as thethe
Congressional appropriation in 1952, which provided the first federal funds
to support social programs and services before the establishment of theOld-
er American Act (OAA) legislation in 1965. Along with the enactment of
Medicare andMedicaid legislation, OAA is the bedrock of the aging services
network, and it created the Administration on Aging (AOA), an agency in
the US Department of Health and Human Services. The aging services net-
work is comprised of programs and services specifically designed to support
older adults’ capacity to remain in the community (VCU Libraries Social
Welfare History Project 2020).

AOA is one of the nation’s largest providers of home-and-community-
based care for older persons and their caregivers. It seeks to provide a coor-
dinated and cost-effective system of long-term care which helps seniors age
in place. Elected officials initiated landmark legislative actions to address
the humanitarian crisis of food insecurity, shelter, and housing (VCU
Libraries Social Welfare History Project 2020), which are the basic human
requirements identified inMaslow’s (1943)Hierarchy of Need (Figure 7.1),
to address the growing rate of poverty in older adults and children. CBN’s
programs and services align with fulfilling each of the five levels of need
described in Figure 7.1.

The OAA disburses funding to the states’ aging services units, which
is then shared with Area Agencies on Aging. The latter offers direct
services or contracts with local groups to deliver health services, meals
and nutrition services, caregiver support, and senior employment, as
well as adult day care and other services (National Association of Area
Agencies on Aging 2017). In New York State, the Office on Aging
receives the federal funds, which are passed through to the NYCDF-
TA. CBN contracts with NYCDFTA to provide the mandated programs
and services under Title III such as congregate meals (breakfast and
lunch at the senior centers), case management, social services, assist-
ed transportation, and elder abuse protection. It has been estimat-
ed that by 2030, the population age 60+ in the state will exceed
25 percent of the population (New York State Office for the Aging
2019).
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Creative arts,
dance, and music

explore self-actualization

Socialization
increases relationships

and reduces social isolation

Senior Center
group activities and health and wellness education

offer security and safety

Congregate meal service
reduces food insecurity and helps meet
basic needs (food, water, and warmth)

Figure 7.1 Carter Burden Network programs and services offered based on the
tenets of Maslow’s Hierarchy of Needs
Source: McLeod (2018).

Funding for Aging Services
Federal funding for aging services has not kept pace with the rapidly
growing needs of the burgeoning 60+ population (O’Shaughnessy 2011).
Figure 7.2 reports results of an 18-year retrospective examination of Annu-
al Funding Appropriations for the OAA programs from 2001 to 2019
(Fox-Grage et al. 2019).

‘Overall, annualOAAdiscretionary funding has declined over the 10-year
period from FY2010 to FY2019 (not adjusted for inflation). Since FY2010,
total OAA funding levels have remained below the FY2010 level when dis-
cretionary funding was at its highest amount of $2.328 billion’ (Fox-Grage
et al.2019). In 2011, the first of the Baby Boomers turned 65. Concomitantly,
the US life expectancy increased from age 68.14 in 1950 to 78.93 in 2020, a
16 percent rise (Macrotrends 2020).

Carter Burden Network Public-Private
Partnership Initiatives
CBN is keenly aware that the limited government funding has not kept pace
with inflation. The growing needs of a burgeoning older adult population
and the limited philanthropic support for aging services are now driving
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Figure 7.2 Annual Funding Appropriations for the Older Americans Act Programs,
2001–2019
Source: AARP Public Policy Institute (2019).

forces for development of innovative PPPs to address the needs of older
adults. According to a report by the Silver Century Foundation,

[e]very year, American grant makers donate tens of billions of dollars to non-
profits, to help make the world a better place. Yet only one percent of those
dollars goes to aging-related projects, according to the Foundation Center,
which analyzed grants of over $10,000 made in 2015 by 1000 of the largest US
foundations. By contrast, 28 percent goes to projects for children and youth.
(Hubbard 2018)

Giving USA, a nonprofit organization, reported in 2017 that nonprof-
it aging services organizations that provide community-based services and
long-term care facilities represented about 6 percent of nonprofit organiza-
tions in the country that filed tax returns, while approximately 24.5 percent
of American households are headed by someone age 65 or older (Giving
USA 2017).

John Feather leads Grantmakers in Aging, the national society of grant-
making foundations and other organizations that work to improve the lives
of older people. Dr Feather stated, ‘As the number of older Americans is
set to double to more than 20 percent of the population in the next twenty
years, the percentage of charitable giving in aging has remained the same’
(Feather 2015: 68).
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CBN’s three strategic PPP initiatives were driven by funding inequities in
aging services and a desire to meet the demands of a growing older adult
population where people are living longer with multiple chronic health
conditions and inappropriate housing. These initiatives address the mind,
body, and spirit of seniors at CBN through its senior centers’ nutrition-
al meal programs, creative arts, and health and wellness programming to
promote positive health outcomes and contribute to older adults’ overall
well-being. While aging services funding remains stagnant overall, CBN was
an early adopter of PPPs as a strategy to best serve the needs of the older
adults. To illustrate, three of CBN’s public-private initiatives—senior cen-
ters, creative arts collaborations, and health and wellness—are discussed
below.

Senior centers
The creation of CBN was based on a public-private collaboration from its
inception in 1971 when Council Member Carter Burden, an elected offi-
cial, and his private family foundation, formed a partnership to address
the needs of older vulnerable constituents that were food insecure and
inappropriately housed (e.g. multiple floor walk-up apartments; insufficient
income for food and medication). Recognizing food insecurity as a criti-
cal challenge of his district’s older adult population, Councilman Burden
partnered with Jan Hus Church and Church of the Epiphany in 1975 to
develop the Carter Burden Luncheon Club. The opening of the Luncheon
Club in 1975 occurred at a time in US history when Congress was passing
legislation to address the needs of the vulnerable older adult population.
For instance, the Nutrition Services Program was enacted between 1973
and 1975.

The Luncheon Club served a vital role in addressing food insecurity
by offering hot lunches to the seniors on the Upper East Side. Shortly
thereafter, CBN received funding from the NYCDFTA, one of 622 Area
Agencies on Aging nationwide. Since then, CBN has opened three addi-
tional senior centers: Leonard Covello NYCDFTA-designated Innovative
Senior Center (open seven days a week); Lehman Village Senior Center
housed in aNYCHAbuilding for low income residents; and Roosevelt Island
Senior Center. CBN also operates four of NYCDFTA’s 250 senior centers
throughout NYC.

CBN also received support for the Luncheon Club through the federal
Title III C Nutrition and Meals Services, and it continues to receive funding
to support its three senior centers serving roughly 113,000 hot breakfast and
lunch meals daily. For some seniors, the meals at the senior center may be
the only meal of the day. In addition to nutritious meals, CBN also offers
creative arts programming.
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Creative arts collaboration
MAWand CBN’s range of programming and services provide outlets for cre-
ative expression during difficult times and vital coping skills to respond to
challenges. MAW is partially funded by NYCDFTA, and additional support
for the Creative Art Center at the Leonard Covello Senior Center was donat-
ed by Macy’s. Every year, the Covello Senior Center hosts its annual fashion
show, with clothes made by the seniors in clothing construction classes.
Macy’s provides support for the fashion show through its employees, who
volunteer their time for make-up and clothing adornment. In 2019, CBN
offered 2,100 art classes through its four centers, attended by 900 seniors.
A major recent endeavor of MAW was the Love Wall project, where par-
ticipants created over 250 handmade ceramic tiles over a one-year period,
reflecting the theme of love from each artist’s unique perspective. The arts
have the power to foster a connected, resilient, and welcoming community
for all.

In 2009, CBN opened the Carter Burden Gallery. This group has not
received any government support, but it has received private support
from the Macquarie Group, an international financial firm, as well as the
Thompson Family Foundation and Ford Foundation.

Health and wellness initiatives
CBN has developed a Health and Wellness Initiative Framework (H&WF)
designed to address the increased longevity of older adults and the desire
of more than 90 percent of older adults to remain in their own homes and
communities. CBN is committed to providing health and wellness programs
and services that promote positive health outcomes, contributing to older
adults’ capacity to live independently and with dignity in their communities.
The framework is focused on interventions targeting social determinants
of health including food insecurity, social isolation, health illiteracy, and
income inequality.

Through specifically designed programs and services with community
partners, the H&WF engages the older adult’s mind, body, and spirit at
senior centers and community settings throughout CBN’s catchment areas.
The framework consists of the following components: education, advoca-
cy, research, community partnerships, technology, funding, and physical
fitness.

CBN partners large health care systems serving its catchment area such as
the NYC Health + Hospitals (NYC H+H), one of the country’s largest public
hospital systems; the LenoxHill Hospital Northwell Health System; andNew
York Presbyterian Hospital. Northwell Health is New York’s largest private
employer and health care provider. The New York Presbyterian Hospital is
a nonprofit academic medical center in NYC affiliated with two Ivy League
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medical schools: ColumbiaUniversity Vagelos College of Physicians and Sur-
geons and Weill Cornell Medical College. Each of the health care providers
offers critical health education on topics including diabetes and cancer, and
conducts health screenings.

Metro East 99th StreetHybrid Adult Day Program (Day Program) and the
DASH Diet Intervention are H&WF initiatives highlighted in this section
to illustrate public-private collaborations. The two initiatives seek to help
improve health outcomes and contribute to overall quality of life through
education, screenings, services, and programming.

Metro East 99th Street Day Program In 2014, CBN received its first New
York State Department of Health funding to support the Day Program
Demonstration Project through the Balancing Incentive Program (BIP)
under the New York State Medicaid Redesign Team (MRT) to reduce the
state’s Medicaid expenditures. This approach serves frail adults age 60+ with
developmental, cognitive, or physical impairments, providing clients with
socialization, supervision and monitoring, personal care, and nutrition in a
protective setting.

The Day Program was developed to examine the effects of community-
based programming on post-nursing-home transitions for a mixed-age,
chronically ill tenant population into independent living. According to the
Genworth 2014 Cost of Care Survey (Genworth Financial 2014), themedian
cost for nursing home stays in New York was $124,100 (semi-private room)
and $130,670 (private room) annually. The median cost for adult health
day care was $16,900 annually, and the social adult day care model was even
less.

Metro East 99th Street Project was a newly constructed apartment build-
ing in 2014 that accepted tenants as former in-patients from the decommis-
sioned Goldwater Skilled Nursing Facility and Hospital on Roosevelt Island.
Eligible patients from Goldwater were given an opportunity to apply for an
apartment at Metro East, which was an innovative collaboration between
NYC H+H, Housing Preservation & Development (HPD), New York State
Homes and Community Renewal (NYHCR), New York State Department of
Health-Office of Health Insurance, New York State MRT, NYCHA, NYCDF-
TA, and SKA Marin, a private developer and property manager of the Metro
East 99th Street Project. It was a newly constructed 176-apartment unit of
affordable housing for tenants transitioning out of long-nursing home stays
after five to 22 years of placement.

TheDay Program and services were critical to the tenants’ successful tran-
sition into independent living and sustained housing. The Day Program
model was an interdisciplinary approach that addressed the mind, body,
and spirit of this vulnerable population, and it was designed to enhance the
impact of community-based programs and service interventions in an effort
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to reduce health care costs, improve health outcomes, and enhance qual-
ity of life for previously institutionalized individuals (National Adult Day
Services Association 2020).

Patients transitioning from long-term care facilities were the focus of
the New York State Department of Health Nursing Home Transition and
Diversion Medicaid Waiver Program’s strategic plan. The goal was to reduce
the state’s Medicaid expenditures with appropriate housing that promoted
independent living with dignity, and increased access to community-based
services that helped individuals to live independently, which was a part
of the community transition strategy. The strategy was predicated on the
1999 Olmstead Decision to increase access to community-based services
and programs that support community living and eliminate segregation
of person with disabilities (US Department of Justice, Civil Rights Division
2020).

In addition, the Day Program was designed to collaborate with managed
long-term care plans to create a sustainable financial reimbursement struc-
ture commensurate with the delivery of programs and services. The Day
Program assisted in the reintegration of extended nursing home stay resi-
dents into independent living as a part of the community-based continuum
of long-term care services.

CBN also partnered with Vital Care, Inc., a telehealth company which
assesses the effectiveness of the Day Program through an evidence-informed
strategy, measuring the ongoing metrics against the baseline to determine
outcomes. The approach uses a tablet device and a web-based program
designed to educate, monitor, and measure biometrics (blood pressure,
weight, and oxygen levels).

TheDay Programdemonstrated a 30 percent reduction in the rate of hos-
pitalization for the 68 adult day members who participated in the remote
community-enabled Telehealth Program. All attended the Day Program.
The Telehealth Program had a 70 percent retention rate, which was the
highest of all Day Program activities. The rate of hospital avoidance was
self-reported. At each Telehealth engagement, questions were asked about
doctor visits and hospitalizations. The Day Program provided a variety of
services/activities.1

The Day Program was one of a set of cost-effective strategies to reduce
Medicaid expenditures for high health care users living withmultiple chron-
ic health conditions by using cost-efficient community-based programs
as opposed to expensive institutional care for individuals who are capa-
ble of living independently with appropriate housing. The Day Program
was considered a best practice model in the transition of institutionalized
individuals’ reintegration into community living in an affordable housing
development without a supportive housing designation. Although there
were extensive PPPs, and extensive efforts by CBN to secure funding from
the philanthropic sector, it was not able to extend the longevity of the
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demonstrationDay Program. The affordable housing building 301 East 99th
Street remains a thriving part of the East Harlem community.

DASHDiet Intervention CBN formed a partnership in 2015 with The Rock-
efeller University Center for Clinical Translational Science Center (CCTS)
and CDN to conduct an academic community-based research study about
seniors aging in place. The CCTS two-year funded Healthy Aging Study
was conducted by the partnership from 2016 to 2018 to assess the health
status and health priorities of seniors receiving CBN services at two of the
East Harlem locations: one at a congregate meal site and the other a social
model adult day program. The study revealed a prevalence of hyperten-
sion in 83 percent, with 23 to 46 percent meeting age-adjusted criteria for
uncontrolled hypertension depending on the guidelines (Kost, Tobin, et al.
forthcoming).

These study findings provided the impetus for further exploration of fac-
tors that contribute to overall health, such as food, physical fitness, and
more. CBN provides congregate meal services by offering daily breakfast
and lunch meals at senior centers, providing an opportunity to explore the
impact of diet on health outcomes, and to learn about implementation chal-
lenges. Table 7.2 describes the project and reveals the percentage of those
with blood pressure levels within the normal range and those determined
to be uncontrolled. The study findings revealed that of 217 seniors in the
study, 84 percent had high uncontrolled blood pressure (Kost, Tobin, et al.
forthcoming). The results of the Healthy Aging Study prompted CBN and
its partners to create a nutritional intervention to improve dietary habits for
seniors and to address hypertension.

Table 7.2 Healthy Aging Study: Blood pressure in CBN pilot population

RU/CBN/CDNa: Carter Burden Healthy Aging Study Pilot 2016–2018

Purpose: To collect information on
the health of CBN seniors to assess the
impact of services on health

Blood Pressure in CBN Pilot Population
(n = 217)

Method: Pulse, blood pressure,
walk/balance test, rsurveys on health,
nutrition, and social factors, etc.
Highlights:

• Enthusiastic enrollment of 218 seniors
• 99% completed the study
• An important finding about blood

pressure

17% Normal blood pressure
16% Elevated blood pressure
(SPB 120–129 mm Hg)
23% Hypertension stage 1
(SPB 130–139 mm Hg)
42% Hypertension stage 2
(SPB >140 mm Hg)
2% Hypertension crisis (SPB >180 mm Hg)

Note: aResearch for the Healthy Aging Study was conducted via partnership between Rocke-
feller University Clinical Translational Science Center, CBN, and Clinical Director Network.
Source: Kost, Tobin, et al. (forthcoming).
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Nationally, cardiovascular disease (CVD) poses significant health risks for
seniors, with two-thirds of those age 60 to 79, and approximately 85 percent
of those age 80+ having one or more CVD risk factors. Blood pressure is
one of the major modifiable risk factors for cardiovascular morbidity and
mortality, with even moderate reductions playing a major role in prevent-
ing cardiovascular events. In 2018, CBN, in partnership with CCTS and
CDN, was awarded a two-year US Department of Health and Human Ser-
vices / Administration on Community Living Innovation in Nutrition grant
to address seniors’ cardiovascular risk through implementation of a dietary
intervention at two of its senior centers—the Leonard Covello Senior Pro-
gram in East Harlem and the Carter Burden Luncheon Club on the Upper
East Side.

A community academic partnership was developed to implement nutri-
tional and social behavioral interventions to reduce hypertension among
seniors aging in place through DASH Diet Intervention (Kost, Coller, et al.
forthcoming). The project implemented the National Heart, Lung and
Blood Institute (NHLBI)’s DASH diet, through meals provided at senior
centers; it also studied the impact of implementing this intervention in
senior centers on blood pressure control. The DASH diet has been tested
by two major studies backed by the National Institutes of Health (NIH),
demonstrating ability to lower blood pressure in as little as 14 days (US
Department of Health and Human Services 2006). The DASH diet is plant-
focused, rich in fruits, vegetables, and nuts, with supplementary inclusion
of non-fat and low-fat dairy products, whole grains, poultry, fish, lean meats,
and heart healthy fats. The DASH diet had not been previously been tested
in the setting of congregate meals among community living seniors. The
project also offered educational workshops on blood pressure, nutrition,
exercise, home blood pressure self-monitoring, and medication adherence,
and their relations to cardiovascular health. Nutrition demonstrations with
ingredients from the farmers’ market and food pantry will show seniors how
to maintain the DASH diet at home within their budget (Kost, Coller, et al.
forthcoming). Results are anticipated soon.

Conclusion
PPPs can be critical for longevity of community-based organizations focused
on aging services. CBN has worked with a network of public-private partners
for the past 49 years, staying committed to its philosophy of collaboration
and partnership as a driving force for sustainability of the organization,
while contributing to the overall longevity of the older adults served. CBN’s
programs and services illustrate the value of partnerships as a conduit for
sustainable programming, evident by its four senior centers that address the
issues of food insecurity and social isolation, and its contribution to overall
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improved quality of life of its clients. One of CBN’s clients who attended the
Leonard Covello Senior Center recently said:

When I first came to the Covello Senior Center, I wasn’t active, didn’t exercise,
[and] was depressed and lonely. Covello has helpedme to bemore active, more
outspoken, andmore energetic through exercise programs, awareness, walking
classes, and better eating habits. Now, I’m a totally new person—more healthy,
more active, andmore aware. (CovelloMember and Active Zumba Participant)

In order for CBN and its colleagues in the aging service network to
address the growing demands of the aging population, increased funding is
required from government, corporations, and private philanthropy. Aging
is everyone’s business, so it will take a network of funders to help offer
vulnerable older adults the safety nets necessary to remain independent
in their homes and communities. The PPPs of CBN and other nonprofit
aging service providers do offer a return on investment. For each of the
nearly 6,000 seniors served and the 113,000 meals provided annually, CBN
is contributing to a reduction in health care costs by improving health out-
comes and reducing hospitalizations. Evidence of effectiveness was provided
through theMetro East 99th Street Day Program, and additional data will be
available following evaluation of theDASHDiet Intervention and its attempt
to lower high blood pressure. The creative arts program also contributes
to reduced social isolation, a social determinant of health. Through inter-
nal studies, the art programming has been shown to increase self-efficacy,
reduce anxiety, and enhance social connectedness.

As discussed, funding for aging services has not kept pace with infla-
tion or the increasing longevity of millions of older adults. Accordingly,
PPPs extend the life of the aging service network and the longevity of non-
profit organizations like CBN that aim to improve the quality of life of
older adults, especially significant today with the increasing life expectan-
cy of older persons. Other nonprofit organizations similar to CBN, such as
Westchester Public-Private Partnership Services for Aging Services (WPP)
located in Mt Vernon, New York, recruit corporations to contribute unre-
stricted funds, underwrite specific programs, and donate in-kind services
that expand needed services for the older adult population (Westchester
Public-Private Partnership for Aging Services 2020). LiveOn NY (2015) is
another nonprofit membership organization that uses direct assistance and
innovative programs to help serve millions of older New Yorkers.

PPPs are equally important to other organizations, including Genera-
tions United a nonprofit organization which focuses on intergenerational
collaboration and a multisectoral approach to support successful aging in
place (Generations United 2020).

Without PPPs, CBN and similar community-based organizations around
the country could not provide the safety net services needed to help the
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millions of older adults seeking to age in place. These include congregate
meals offered at senior centers, assisted transportation, health and wellness
education programs, physical fitness programs, casemanagement and social
services, in-home visits, and elder abuse protection services. Any reduction
or indeed the elimination of PPPs could increase the risk of disrupting cur-
rent and future aging services delivered by the community-based nonprofit
sector.
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Note
1. Personalized plan of care, meal services, intergenerational technology training,

cultural activities (on and off site), cooking and nutritional training sessions (e.g.
grocery shopping, meal preparation), current issues discussion groups, book
clubs, horticultural programs (e.g. in partnership with a local elementary school),
media art classes, and Telehealth Program.
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Chapter 8

Innovative Strategies to Finance and Deliver
Long-term Care

Nora Super, Arielle Burstein, Jason Davis, and Caroline Servat

Americans reaching age 65 today can expect to live, on average, until age
85—and about one-quarter of them will live past 90 (CDC 2019). While
some will enjoy decades of active, purposeful living, over half will need a
high degree of assistance with eating, bathing, and other activities of dai-
ly living (ADLs). The aging of the Baby Boomers will double the number
of Americans needing long-term care (LTC) to 27 million by 2050; see
Figure 8.1 (Favreault andDey 2015). To identify new care delivery and fund-
ing models, we at the Milken Institute’s Center for the Future of Aging and
Innovative Finance have analyzed the most pressing barriers to effectively
meeting the LTC needs of Americans. Based on this research, we have iden-
tified actionable suggestions on how to improve the financing and delivery
of LTC in the United States.

The costs of formal LTC services are staggering. In 2019, the price of a
nursing home stay averaged about $102,200 per year, or well-over two times
an older (age 65+) middle-income family’s income. The median rate for a
private, one-bedroom unit in an assisted living facility was $49,000 per year,
while the cost of adult day services averaged $19,500 annually (Genworth
2019). Today, defined benefit pension plans are not available to most Amer-
icans, and very few have saved sufficiently for retirement. A typical American
age 65–74 has financial assets of just $95,000, and only $81,000 in home
equity (Jacobson et al. 2017).

Long-term services and support (LTSS) refer to a wide range of ser-
vices that help people live more independently by assisting with health care
needs and ADLs. In the US, Medicaid pays for around 34 percent of LTSS
costs, primarily for low-income people or those who have spent down their
financial assets to qualify for coverage. Private LTC insurance (LTCI) pays
for less than three percent (Favreault and Dey 2015). According to the
United States Department of Health and Human Services (HHS), on aver-
age roughly 52 percent of LTSS costs are paid out of pocket for individuals
age 65 through death; see Figure 8.2).

Nora Super et al., Innovative Strategies to Finance and Deliver Long-term Care.
In: New Models for Managing Longevity Risk. Edited by Olivia S. Mitchell, Oxford University Press.
© Pension Research Council (2022). DOI: 10.1093/oso/9780192859808.003.0008
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By the year 2030, one in five US residents will be age 65+ (US Census
Bureau 2018), and 70 percent of them will require LTSS at some point in
their lives (BPC 2017). A decline in the number of family caregivers and
limited financial resources will make adequate care harder to find for many
Americans. In other words, as a nation, we are woefully underprepared for
this impending crisis.

With the onset of the coronavirus (COVID-19) outbreak, the market fail-
ures and funding gaps in providing LTC stand out in stark relief. Public and
private providers and payers face a uniquely daunting challenge in deliv-
ering LTC for those at high risk of severe illness and mortality. This new
paradigm has impacted everything from the provision of care for socially
isolated older adults, to the delivery of technology solutions as telehealth
benefits expand in the wake of the crisis. In the long term, the associated
economic downturn will further strain families’ and individuals’ ability to
save for supportive housing and care.
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Methodology
In 2019, the Milken Institute conducted market research related to LTC
funding and delivery models including over 50 interviews with key stake-
holders and subject-matter experts from a wide variety of fields including
academia, financial services, government, insurance, health care, and tech-
nology. Despite initial claims that the system is fundamentally broken and
needs to be entirely reworked, over 80 percent of interviewees offered con-
crete suggestions for incremental solutions to address the gaps in funding
and delivery systems.

During this research, we developed several suggestions to improve the
current state of LTC funding and delivery. In what follows, we focus on three
of the most promising approaches:

(1) Facilitate private and public insurance product design with increased
funding to allow for better testing of models that expand the market
for insurers and decrease costs for consumers and government.

(2) Increase Medicare coverage of LTSS through the expansion of Medi-
care Advantage (MA) supplemental benefits, refinement and develop-
ment of the Value-Based Insurance Design (VBID) model, and testing
of new benefit offerings that will allow insurers to gather the data
needed to measure health outcomes and related cost savings.

(3) Improve cost savings and efficiency through better integration of tech-
nology with care delivery, and by scaling successful funding models to
allow for greater adoption.

Below we expand upon each in turn.

Public and Private Long-Term Care Insurance
Solutions
Over the last two decades, the private LTCI market has changed consider-
ably, contracting from over 100 insurers offering LTCI coverage in 2004 to
roughly a dozen in 2018 (NAIC 2020).

Current state of the LTCI market
Market shrinkage has resulted from faulty actuarial assumptions made
before the mid-2000s in pricing LTCI policies as well as a failure to
accurately predict interest rates, mortality rates, lapse rates, and claims rates.
In the early 2000s, stand-alone individual policy sales reached over 750,000
policies per year, but as of 2018, that number had dwindled to about 57,000
(Cohen 2019; see Figure 8.3). Those insurers who remained in the market
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Figure 8.3 Annual sales of stand-alone individual policies have been declining for
almost 20 years
Note: Authors’ analysis based on AHIP, LIMRA and LifePlans sales surveys, 1990–2016. LIMRA
data after 2016. Beginning in 2009, LTC Partners data for annuitants included in counts.
Source: Cohen (2019).

needed to increase premiums significantly to stay financially solvent and
generate financial return, causing trepidation among consumers.

Accordingly, the popularity of traditional stand-alone LTCI products has
waned due to the high cost of policies, concern about premium increas-
es, the misperception that Medicare or health insurance benefits include
coverage for LTC, and a general lack of product understanding by the con-
sumer (Ujvari 2018). Yet there is room for significant growth in the LTCI
market, given that private insurance only covers less than three percent of
overall LTSS expenditures (Favreault and Dey 2015).

More recently, the coronavirus outbreak has resulted in a number of
shifts within the LTCI market. Some LTCI providers have made qualifying
for coverage more difficult by limiting eligibility to those over a certain age,
as well as requiring a waiting period for individuals who have tested pos-
itive for COVID-19. Additionally, the cost of LTCI may be affected by the
pandemic’s negative impact on the economy and the resulting low interest
rates. Insurers contending with lower interest earnings may look to make
up for those losses through higher pricing (Lankford 2020).

Promising new approaches
In response to a declining market for traditional LTCI products, insur-
ers have been experimenting with hybrid policies that integrate existing
benefits into life insurance (whole or universal) or annuity products, often
through an LTC rider. This enhancement allows the policyholder to access a
portion, or the entirety, of a death benefit to pay for qualified LTC expenses.
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Hybrid policies may protect against sharp premium increases because
many require an upfront lump premium payment or have structured year-
ly premiums over a defined time period. Also, underwriting that is less
stringent than for traditional LTC products makes qualifying for these poli-
cies easier for individuals with pre-existing conditions. In 2018, 85 percent
of LTC product sales were for hybrid LTC products, including products
with a chronic illness rider (Society of Actuaries 2019). Hybrid policies do
cost more than stand-alone LTCI, typically by three to 15 percent annually
(ElderLawAnswers 2018).

Insurers have also experimented with variations on traditional stand-
alone LTCI that borrow features from other segments of the industry. For
example, in 2018 New York Life (2018) launched its My Care product. In
its basic form, without riders or customizations, My Care offers four levels
of benefits between the $50,000 Bronze level and the $250,000 Platinum
level. Benefits are defined by specific dollar thresholds instead of by the
benefit period of three to five years typical in other stand-alone LTCI poli-
cies. This product contains features similar to health insurance that keep
down the cost of premiums, such as a one-time cash deductible payment and
cost-sharing by the policyholder of 20 percent (coinsurance). Market test-
ing these types of products offers insight into the right balance of benefits
versus premiums to attract a larger group of enrollees.

Several of our interviewees recommended using health savings accounts
(HSAs) as an option to pay for LTCI premiums. HSAs act as tax-advantaged
investment vehicles, available to individuals and families enrolled in high-
deductible health insurance plans increasingly provided by employers.
HSAs are designed to help cover consumers’ share of deductible and coin-
surance payments; they can also be used to pay for direct LTC costs or
premiums for qualified LTCI policies. The tax benefits associated withHSAs
are substantial.

Unfortunately, the premium structure of some hybrid policies makes
them inappropriate for qualifiedHSA distributions.Moreover, the potential
for HSAs to become a significant future source of LTC funding is limited by
current contribution limits. Today, most account holders think of their HSA
balance asmoney to be spent on current expenses, partly because familiarity
with ‘use it or lose it’ flexible spending arrangements (FSAs) means they do
not realize that they are not required to spend down their HSA balances
every year. Others lack access to longer term investment options within
their HSA. The result is that, to date, only a tiny percentage of HSAs are
currently invested in covering future health care and LTC needs. Increases
in permitted HSA contributions would allow individuals to set aside more
money earlier in their lives to help pay those costs in the future.

Losses experienced across the LTCI industry have also deterred potential
market entrants. General Electric recognized a $9.5 billion pre-tax charge
in 2018, stemming mostly from improperly priced LTCI policies sold in
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the 1980s and 1990s (Scism 2018). In addition to more accurate pricing
for new products, insurers could potentially look to the catastrophe (CAT)
bond market as a model for guarding against extreme losses. This insur-
ance market developed CAT bonds to shift risk from insurance companies
to investors, and to provide insurers with capital if and when a natural disas-
ter occurs that meets clearly defined thresholds. Given the high costs of LTC
and the inherent risk for insurers active in the LTCI market, creating a cap-
ital market product similar to CAT bonds could help provide capital should
claims reach catastrophic levels. Providing additional forms of liquidity to
insurance companies could, in turn, make the market more profitable and
allow for increased flexibility in policy construction. More research is need-
ed to model and understand general underwriting issues around triggers
that are not incident-specific, such as a natural disaster, and based on a pool
of policyholders (Milken Institute 2008).

LTCI state program experimentation
The Affordable Care Act (ACA) of 2010 established the federal Community
Living Assistance Services and Supports (CLASS) plan, a voluntary, pub-
licly administered federal LTCI program; this Act was subsequently repealed
after it was determined to be financially nonviable. Since then, federal pol-
icymakers have not addressed LTCI comprehensively, though some states
have begun to advance public programs.1 When designing public LTCI
programs, states have taken three distinct approaches: (1) a full coverage
approach to provide benefits after a short waiting period, typically 90 days,
with no lifetime claims limit; (2) a front-end approach that has a similarly
short waiting period but a limited benefit timeframe (e.g. two years); and
(3) catastrophic (back-end) coverage that has a longer waiting period (e.g.
two years), with no lifetime claims limit (Gleckman 2019).

The full coverage plan provides coverage without any gaps, but it carries
the highest cost. Favreault et al. (2015) estimated that a 1.35 percent pay-
roll tax would be needed to fund a mandatory full coverage program. A
front-end approach complements Medicare’s post-acute care (PAC) cover-
age,2 and the costs are more predictable, making it easier for government
actuaries to model. Nevertheless, critics have warned that front-end cov-
erage could discourage people from planning for their own needs, does
not complement private LTCI, and fails to meaningfully help those with
catastrophic needs. Also, this approach is not seen as progressive because
wealthy individuals receive the same benefits as do low-income individuals
(Gleckman 2019).

Over the years, some insurers and policymakers have emphasized the
advantages of government-sponsored catastrophic LTC coverage, because
it would significantly reduce the risk of covering the approximately 15
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percent of older adults with lifetime costs over $250,000 (BPC 2017). In fact
the Bipartisan Policy Center (BPC) concluded that government-sponsored
catastrophic insurance would need to be mandatory ‘to spread risk and
remain financially feasible’ (BPC 2017: 26). Such a backloaded social insur-
ance approach (when combined with a safety net for those without adequate
means) could provide a more easily explained and manageable front-end
obligation, for which an individual’s assets or the purchase of LTCI policies
could help cover the gaps.

In 2019, Washington State Governor Jay Inslee signed into law the Long-
term Care Trust Act, establishing the nation’s first state-level LTCI program
based on the front-end coverage model. This program provides a maximum
lifetime benefit of $36,500 per person ($100 per day), indexed to inflation.
Funding comes from mandatory payroll taxes paid by all Washington W-2
workers of 58 cents per every $100 of income. Eligibility is limited to Wash-
ington residents who have paid into the program for a specified period. To
access benefits, an individual must need assistance with at least three ADLs.
It has been estimated that Medicaid savings will be $34 million in the first
year that benefits are distributed, growing to a total of roughly $4 billion
by 2052 (Katz 2019; Washingtonians for a Responsible Future 2019). This
state program is likely to generate much-needed data about how a front-end
approach can help finance LTC. Critics have noted that the benefits of the
program are too small to pay for the full costs of care, but they generally
view it as a step in the right direction.

The Minnesota ‘LifeStage Protection Product’ proposal was put forward
in December 2018 under the Minnesota Department of Human Services
‘Own Your Future’ initiative. It is a flexible insurance product that acts as
term-life insurance during the policyholders’ working years, and then it con-
verts to LTCI at age 65 with coverage amounts and premiums remaining
constant. The product, designed to be affordable, specifically targets adults
between 35 and 55 years of age earning $50,000 to $125,000 per year (e.g. a
45-year-old male with a $100,000-policy would pay $63 per month; O’Leary
Marketing Associates LLC 2018). Such a product could be attractive to par-
ents who seek to safeguard their children through life insurance during the
parents’ working lives and to convert the policy to pay for LTC expenses
after their children are grown.

Barriers to expansion
Another reason Americans have been slow to buy LTCI is that insurers have
failed to demonstrate the value proposition to consumers. Several of our
interviewees noted that the regulatory process for bringing new insurance
products to the market can be quite lengthy. Insurers and actuaries also
indicated that the review process for obtaining approval of rate increases
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is cumbersome. In response, the National Association of Insurance Com-
missioners (NAIC) asked its LTCI task force to draft a proposal outlining
a streamlined and consistent LTCI rate review process. The new process
would avoid duplication of work by state insurance departments and the
insurers themselves, and also address ‘cross-state rate subsidization’ (Hilton
2020).

Path forward
Our research therefore identifies several strategies that show promise,
including the following:

• Create better tax incentives that ensure LTCI (including all forms of
hybrid policies) becomes an integral part of the retirement finance con-
versation, given that LTC costs are the most significant unmet retirement
income security threat for most Americans.

• Increase HSA contribution limits and tax-advantaged withdrawal limits
to better accommodate LTCI premiums, or create a new savings vehicle
specifically for LTC modeled after HSAs.

• Enhance LTCI program experimentation at the state level, exploring
back-end ‘catastrophic’ coverage options in addition to variations on the
front-end approach.

• Explore similarities with the catastrophic risk insurance market and
the CAT bond market to improve predictive modeling and provide a
secondary market opportunity.

Medicare Expansion Solutions
While some experts look to new product design and state-based approaches
to boost LTCI insurance, others point to the health insurance industry for
lessons on how to manage the risk and cost of insurance.

Current state of Medicare market
Ample evidence suggests that social determinants of health, including
access to housing, nutrition, and transportation, can positively impact
health outcomes and reduce health care use and spending for vulnera-
ble populations (Nichols and Taylor 2018). Social determinants, including
health behaviors, social, and economic factors, account for 80 percent of
health outcomes in a population, compared with 20 percent attributed to
clinical care (Magnan 2017). To address this reality, the health care industry
has been moving services out of clinical settings and into the communities
where people live (Servat and Super 2019).
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Historically, the US Medicare program has paid only for acute care ser-
vices such as hospital stays, physician visits, and other services determined to
be medically necessary by a physician. In particular, Medicare does not pro-
vide LTC coverage for nursing homes or personal care needs such as help
with bathing or dressing (HHS 2017). Many Americans mistakenly believe
that Medicare pays for these services and are surprised to find out it does
not (Insured Retirement Institute 2019).

MA, originally named the Medicare+Choice program, was created under
the 1997 Balanced Budget Act in response to growing support for private
alternatives to traditional Medicare. Private health plans have been part of
the Medicare program since its inception in 1965, first operating under
risk-based contracts with health maintenance organizations (HMOs), which
grew substantially from the 1980s onward. MA plans are required to submit
estimates of the costs of providing traditional Medicare benefits and, if their
payment rates exceed those costs, to provide additional benefits to their
enrollees equal to the value of the surplus. MA plans traditionally include
benefits such as prescription drug benefits, and vision and dental care as a
means to attract more enrollees.

The 2004 Medicare Prescription Drug, Improvement, and Moderniza-
tion of Act (MMA) further changed how private plans (now named MA)
are paid underMedicare. Under the current bidding process, MA plans that
bid below the county-level spending benchmarks are offered rebates in the
amount of the value of the surplus, which then converts to additional bene-
fits to the enrollee. MMA also paved the way for more private plan options
within MA including regional preferred provider options (PPOs), Special
Needs Plans (SNPs), and a coordinated care plan designed to deliver tar-
geted care to address the needs of specific vulnerable populations. Today,
13 percent of MA enrollees are in SNPs, with 85 percent of those being dual-
ly eligible for Medicaid and Medicare (Jacobson et al. 2019). Enrollment in
MA has nearly doubled over the past decade. In 2019, the majority of the
64 million people on Medicare were covered by traditional Medicare, but
one-third (34%) were enrolled inMAplans (Jacobson et al. 2019). The Con-
gressional Budget Office (CBO) projects that MA enrollment will continue
to grow over the next decade, with plans enrolling about 47 percent of ben-
eficiaries by 2029, compared with 34 percent in 2018 (Jacobson et al. 2019;
see Figure 8.4).

Promising new approaches
With growing evidence confirming that provision of supportive services
saves costs in the long run, Medicare has begun experimenting with
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Figure 8.4 Enrollment in Medicare Advantage has nearly doubled, 2010–2019
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enrolled in Medicare in 2019.
Source: Kaiser Family Foundation (2019).

covering non-medical services, such as transportation and home-meal deliv-
ery. Accordingly, the line has blurred between supporting social determi-
nants of health and providing LTSS.

Medicare Advantage special supplemental benefits Through the 2019
enactment of the Creating High-Quality Results and Outcomes Necessary
to Improve Chronic (CHRONIC) Care Act, MA plans for the first time can
pay for services that are not primarily health related. These ‘special supple-
mental benefits’ can be targeted to meet the needs of certain chronically ill
enrollees. With Centers for Medicare & Medicaid Services (CMS) guidance,
MA plans have been granted significant flexibility around who is eligible for
these benefits and the services they receive (Anne Tumlinson Innovations &
Long-Term Quality Alliance 2019). Analysis of publicly available data from
CMS indicates that 512 plans (16% of all MA plans) will offer at least one of
the new supplemental benefits (Long-Term Quality Alliance & ATI Advisory
2020).

Value-based insurance design In 2017, CMS began testing the MA VBID
model, providing insurers with the ability to offer beneficiaries diag-
nosed with select chronic diseases various incentives (e.g. reduced cost-
sharing and additional supplemental benefits) for utilization of services
that providers considered to be of high clinical value. The model aims to
‘reduce Medicare program expenditures, enhance the quality of care for
Medicare beneficiaries, including dual-eligible beneficiaries, and improve
the coordination and efficiency of health care service delivery’ (CMS 2019).
The model was initially made available to seven states covering seven
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chronic diseases; CMS then expanded it to all 50 states and territories
(Murphy-Barron et al. 2019).

The scope of MA’s VBID program has also expanded. Initially, the Cen-
ter for Medicare and Medicaid Innovation (CMMI) allowed participating
MA plans to target enrollees with any of only seven chronic conditions:
diabetes, chronic obstructive pulmonary disease, congestive heart failure,
past stroke, hypertension, coronary artery disease, and mood disorders.
In 2018, rheumatoid arthritis and dementia were added to the list. Con-
sequently, the uptake from insurers has been significant. The number of
MA members enrolled in plans with value-based payment designs more
than tripled from 2019 to 2020. CMS announced expansions to the VBID
model, to include further customization of plans based on socioeconomic
status, increasing access to telehealth services, and incentives for wellness
program participation, including premium reduction and, eventually, a
hospice benefit.

Overall, the VBID program offers MA plans a great deal of flexibility to
offer person-centered care, which could make available some LTSS to Medi-
care beneficiaries. The potential benefits of the VBID model to MA plans
are many and include (Murphy-Barron et al. 2019):

• Possible savings due to avoidance of costly medical care
• Improved health outcomes
• Future increases in enrollment due to enhanced benefits or reduced cost-

sharing
• Broadened networks due to telehealth services
• Plan flexibility

Given this new regulatory flexibility, major payers have developed specif-
ic evaluation frameworks around non-medical benefits to enrollees. For
example, Humana (2019) is targeting social determinants with its Bold
Goal Initiative, focused on food insecurity, loneliness, and social isolation
‘because of their direct impact on healthy days and clinical outcomes,’ the
company states. These initiatives include a predictive model allowing care
managers and clinicians to identify patients at risk of loneliness and isola-
tion. In December 2019, the company announced a new partnership with
Philips, a leading technology company, to implement remote monitoring
solutions as a fall prevention benefit for at-risk members.

Aetna is partnering with Meals on Wheels America to focus on
technology-based care coordination to track the well-being of members
in the home environment. Through this partnership, Meals on Wheels
created a technology-based platform to allow Meals on Wheels volunteers
to track noticeable health changes in free-meal recipients. The current
project is operating in four markets, serving 50 clients per market (Bryant
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2019). Meals on Wheels also has a larger scale project in three markets with
Humana to address social determinants of health (e.g. food insecurity, lone-
liness, and medication management). Aetna’s MA plan also includes a new
fall prevention supplemental benefit for qualifying members in the form of
an annual allowance on home safety features (Aetna 2019).

New benefits in traditional Medicare Medicare is receiving a great deal of
political attention, yetmost discussions on theDemocratic side have focused
on ways to expand coverage to all Americans, rather than on how to increase
benefits to address the growing LTC crisis. Both Senators Bernie Sanders
(I-VT) and Elizabeth Warren’s (D-MA) proposals for ‘Medicare for All’ sug-
gested expanding Medicare to cover LTSS. These proposals harken back to
2005 when some policymakers proposed the creation ofMedicare Part E (or
Extra) to help pay for prescription drugs and other out-of-pocket expenses
(Cooper et al. 2005). Prescription drug coverage was added to Medicare as
Part D under the MMA in 2016. To date, President Joe Biden has crafted a
plan modeled after the 2019 Credit for Caring Act, which would allow some
of America’s 40 million family caregivers to receive a tax credit of up to
$3,000 to help defray LTSS costs; Biden’s proposal increases the tax credit
to $5,000.

In 2018, Republican Frank Pallone (D-NJ), chairman of the House Ener-
gy and Commerce Committee, offered a draft Part E amendment, the
Medicare Long-Term Care Services and Supports Act (House Energy and
Commerce Committee, 2018). This proposal would establish a cash benefit
within Medicare for beneficiaries to use toward all LTSS, including nursing
facility care, adult daycare programs, home health aide services, personal
care services, transportation, and assistance provided by a family caregiv-
er. Draft legislation has not yet been introduced in the House since it was
proposed two years ago.

New Medigap options Medicare Supplement Insurance or Medigap poli-
cies are private plans, available from insurance companies or through
brokers, but not on the CMS website (Medicare.gov). Medigap plans are
designed to fill the gaps in Medicare coverage for costs such as copayments,
coinsurance, and deductibles. They differ from MA as the latter provides
coverage for all health services. Medigap plans do cover some of the benefits
that traditional, fee-for-service Medicare does not, and they are standard-
ized and regulated at the state level. Labeled Plans A, B, C, D, F, G, K, L,
M, and N.2 each have a different coverage set standardized by Medicare.
Essential for those with pre-existing conditions, only four states (Connecti-
cut, Massachusetts, Maine, New York) require either continuous or annual
guaranteed issue protections for beneficiaries regardless of medical history
(Boccuti et al. 2018).
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While Medigap plans have not traditionally covered LTSS, states that are
not subject to federal uniformity standards (i.e. Massachusetts, Minneso-
ta, and Wisconsin) may have more flexibility to experiment with adding
non-medical benefits to address the needs of those enrolled in traditional
Medicare. States with larger shares of enrollees in Medigap plans tend to be
located in theMidwest and Plains states where access toMA plans is lower. In
2018, the Minnesota Department of Human Services proposed to provide
a home care benefit for Medigap and MA plans. Actuaries calculated that a
one-year, $100-a-day home care benefit would add about $21 to a monthly
Medigap premium (John Cutler Consulting 2018).

Barriers to expansion
Opportunities to expand MA supplemental benefits depend on the avail-
ability of rebate dollars which vary widely across geographic markets.
Rebates, which average $107 permonth in 2019 across the nation, can range
from as little as $2 in North Dakota to $159 in Florida (Skopec et al. 2019).

CMS criteria for targeting supplemental non-medical benefits also
present implementation challenges. According to the rules, non-medical
benefits can be targeted based on clinical criteria rather than social needs,
and coding can vary significantly across providers, making eligibility crite-
ria challenging to navigate. Due to issues related to licensing and payment,
MA plans are also concerned with how to provide these new benefits across
multiple states (Long-term Quality Alliance 2018).

Actuaries have had difficulty modeling the real cost of providing discrete
supplemental benefits, which has created an atmosphere of uncertainty and
may partly account for the relatively slow and conservative rollout of such
services. MA plans cautiously rolled out these new benefits in 2020, and
experts anticipate that a broader distribution of benefits across markets in
the future will enable more reliable economic analyses.

Critics of MA expansion efforts note that the model is not available every-
where in the US, and MA plans restrict access to doctors outside of their
plans’ network. Moreover, MA plans have not penetrated rural areas and are
found mainly in more densely populated markets. Thus, in six states (Flori-
da, Hawaii, Minnesota, Oregon, Pennsylvania, and Wisconsin) and Puerto
Rico, over 40 percent of Medicare beneficiaries are enrolled in an MA plan.
By contrast, in two more rural states (Alaska and Wyoming), fewer than 10
percent of all beneficiaries are enrolled in MA plans (Jacobson et al. 2019).

House Ways and Means Committee Chairman Richard Neal (D-MA)
has also invited NAIC to explore the financial feasibility of adding LTC to
Medigap policies. NAIC (2019) concluded that the addition of LTC benefits
could make such coverage cost-prohibitive for most Medicare beneficiaries.
The entity also noted other barriers to Medigap coverage of including LTC,
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such as anti-selection, plan uniformity across states versus optional riders,
and potential market disruption.

While the majority of Medicare beneficiaries are enrolled in tradition-
al (or fee-for-service) Medicare, almost all innovation in recent years has
occurred in MA plans and other shared-risk programs. This may be because
it is challenging to bundle packages of services under traditional Medicare
due to its fee-for-service nature.

To summarize, several promising strategies to use Medicare as a vehicle
to provide coverage for some LTSS are as follows:

• Continue to test the expansion of MA special supplemental benefits
(e.g. home-meal delivery and transportation services) to measure the
economic and health impacts;

• Test and expand the delivery of LTSS under VBID model; and
• Create new Medicare Part E in traditional Medicare to cover LTSS or new

Medigap plans to cover LTC costs.

Technological Solutions
With a rapidly aging population and high costs for care, technology offers
deep potential to fill a wide gap between the demand for and the availability
of services.

Current state of technology
LTSS typically requires high touch interaction, but technology can help
meet needs for those who cannot afford to pay for services or who live in
remote areas where access is limited. Technology will not replace human
interaction, yet it can bring supportive services into the home and com-
munity. This was especially seen when care delivery was rapidly adapted to
reduce transmission risk of COVID-19 across the globe in 2020, including
for those providing or receiving in-person LTSS. Safety requirements, such
as sharply restricting visitors to nursing homes and assisted living facilities,
have increased the risk of social isolation and lack of access to routine med-
ical care for millions of older adults. Technology can serve as a bridge when
in-person care is not a viable option; however, COVID-19 has also exposed
the limitations of a technology, especially for older adults who do not have
access to broadband or personal computers.

During our interviews, numerous ideas for technology came up, rang-
ing from remote monitoring to robots. Still, two main questions arose: who
will pay for the integration of the technology, and how likely is it that it
will be demonstrably cost-effective? New technology, from wearables and
home surveillance to predictive analytics, promises to help lower costs and
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improve quality of care. Yet many programs are still in the pilot phase,
requiring additional funding and coordination to achieve scale. To date,
there is little evidence of incremental cost savings, and monitoring and
evaluation costs add to the funding gap for start-ups and care providers.

Promising new approaches
Emerging technologies have significant potential to assist older adults as
they age and to better coordinate LTSS. Health and LTCI companies, as
well as CMS, will play essential roles in adoption rates because many of these
tools can be given or shared at a discount to participants in order to encour-
age use, as a potentially more effective distribution channel than a purely
direct-to-consumer model. We see four emerging technologies that could
maximize the independence of aging Americans and reduce the economic
and health impacts of cognitive and physical limitations: (1) predictive ana-
lytics; (2) telehealth; (3) remote monitoring; and (4) assisted mobility. Also,
we’ve identified several models that could be enhanced to ensure funding
is available to test and then scale up these emerging technologies.

Predictive analytics With the availability of big data, predictive analytics
have become ubiquitous. This capability allows predicting the future using
data from the past (Davenport 2014), a valuable tool for diagnosticians and
providers looking to improve the quality of care and lower costs. Accord-
ing to Deloitte (2019), the main areas of potential benefit from predictive
analytics are the improvement of business operations, personal medicine to
improve diagnosis and treatment, and cohort treatment and epidemiology
to assess potential risk factors for public health. The Society of Actuaries
(2017) found that 93 percent of health organizations say predictive analyt-
ics is vital to the future of their business, and an impressive 89 percent of
providers claimed that they are currently using predictive analytics or are
planning to adopt the technology within the next five years.

Data generated by new technologies may also allow service providers and
insurers to intervene earlier and with more specificity to lower costs and
improve quality. Tech giant Google has already made strides using pre-
dictive analytics to improve diagnostics and has had several high-profile
successes. Google-owned DeepMind developed an algorithm that identified
acute kidney disease 48 hours before physicians did (Tomasev et al. 2019).

The LTCI industry traditionally has had to estimate how many people
would file claims, set their premiums, and enroll participants, hoping pro-
jections were accurate; but the forecasts were often not accurate. Many
experts we interviewed observed that the health insurance industry has
become much more aggressive about intervening to reduce risk, based on
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data analytics. The LTCI industry could take advantage of these new techno-
logical tools to better manage risk, from improved underwriting with data
on cohort characteristics, to coordinated claim management with a better
understanding of specific issues such as falls prevention.

In partnership with the John A. Hartford Foundation, CVS Minute
Clinics have agreed to integrate ‘Age-Friendly Health Systems’ practices
into 1,100 clinics across the US (CVS 2014). They identified the 4Ms as
evidence-based practices that emphasize:

• What Matters: Care aligned with each older adult’s health goals and care
preferences.

• Medication: Use of age-friendly medications that do not interfere with
goals and preferences, mobility, or mentation.

• Mentation: Prevention, treatment, and management of dementia,
depression, and delirium.

• Mobility: Ensuring that older adults move safely every day to maintain
function and do what matters.

By implementing these care principles delivered in convenient care settings
with electronic data exchange capabilities, CVS seeks to provide more inte-
grated care for treatment of chronic conditions associated with aging such
as diabetes and hypertension (Dolansky and Pohnert 2019). The nurse prac-
titioners who provide care to these older adults will be able to share data
regarding the visits with participants’ health plans and providers.

Telehealth Broader adoption and reimbursement for telehealth could rev-
olutionize the speed of health and LTC delivery as it can facilitate commu-
nication between providers and patients and expedite the delivery of care in
emergencies. Telehealth is currently usedmainly to manage certain chronic
conditions such as diabetes and heart failure (CDC 2019a). The Centers for
Disease Control and Prevention (CDC)’s National Diabetes Prevention Pro-
gram has increased access and flexibility for the program by offering 200 of
its curricula and handouts online (CDC 2019b).

Telehealth can also help reduce barriers to care for people who live far
away from their providers, especially in rural communities, and for those
who have transportation or mobility limitations. According to Eldercare
Locator, a government-sponsored, national, toll-free hotline, the num-
ber one reason older adults call the hotline is because of transportation
problems (National Association of Area Agencies on Aging 2020). Trans-
portation barriers are frequently mentioned by patients as a major reason
for missing appointments, and missed medical appointments are associated
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with increased medical costs for the patient, delayed care and commu-
nication between providers and patients, and increased use of emergen-
cy departments. For instance, Sviokla et al. (2010) reported that missed
appointments cost the US health care system $150 billion each year.

Despite its potential, telehealth use is not yet widespread, and has not
been widely reimbursed for the patient or the provider. Due to COVID-19,
however, we saw a rapid increase in telehealth by providers and patients.

In March 2020, CMS responded to the COVID-19 crisis and the need to
provide necessary care to at-risk individuals by temporarily relaxing certain
requirements for telehealth usage by Medicare providers. Prior to COVID,
individuals had to live in rural areas, to be at an ‘originating site’ or desig-
nated medical facility to receive telehealth services. Under the new rules,
telehealth has been expanded to cover almost all Medicare beneficiaries,
including its use on smartphones, and the expansion of coverage to include
non-COVID-related care (CMS 2020). In the past, getting patients to use
telehealth was often a stumbling block for telehealth adoption. But in the
wake of COVID-19, use of telehealth services expanded rapidly. FromMarch
to April 2020 alone, Medicare beneficiaries increased their use of telehealth
by nearly 120-fold, from 11,000 to 1.3 million (Alliance for Connected Care
2020).

Remote monitoring Technology also permits providers to monitor their
patients remotely and extend data gathering beyond the clinical setting
(Center for Connected Health Policy 2019). Such remote monitoring can
reduce hospital readmission rates, though more extensive studies are need-
ed to compute return on investment for health outcomes (Center for
Connected Health Policy 2018).

Of late, several high-profile technology firms have focused on remote
monitoring. In 2019, Apple made a significant partnership with an MA plan
to collect data from the Apple wrist watch, and additional Apple partner-
ships with Medicare private plans are likely (Peters 2019). Humana has also
partnered with Philips to provide its high-risk MA members with Philips’
Lifeline medical alert service, a remote monitoring device (Reuter 2019).

Health plans are increasingly supplying their members with tools includ-
ing iPads that patients can take home for a limited period following a
hospital stay. CareMore Health, an integrated delivery system owned by
Anthem, also offers remote monitoring as part of its suite of services to help
patients manage their chronic conditions. For example, patients in their
heart failure program are given a wireless scale to use at home that pro-
vides data directly to their clinician. The clinician will see whether a patient
has experienced rapid weight gain, an indication that medical attention is
required (Hostetter et al. 2017). New partnerships with existing consumer
channels also show significant potential to improve access to data. The new
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companymodel created by themerger of CVSHealth and Aetna is poised to
make such conveniences commonplace, using pharmacies as a significant
delivery disruption. With stores located in virtually every US neighborhood,
and the ability to integrate consumer and payer data, CVS predicts that the
combined effort will improve the consumer health experience and build
healthier communities (Servat and Super 2019).

One of the indirect impacts of the COVID-19 crisis on older adults, par-
ticularly in LTC facilities, is the enforcement of isolation to reduce risk
of transmission. While the individuals in these care settings are the most
at risk for adverse outcomes from the virus, the health risks from loneli-
ness and social isolation can also significantly increase the likelihood of
chronic illnesses and premature death. In response, the Advancing Con-
nectivity during the Coronavirus to Ensure Support for Seniors (ACCESS)
Act was introduced in April 2020 to expand access to technology for those
in nursing homes and care facilities, and to allow residents to utilize tele-
health services and virtual visits with loved ones while remaining socially
distanced for their safety (US Senate, Office of Amy Klobuchar 2020). This
legislation creates an environment that supports better connections for
patient care and potentially improves health outcomes with both medical
and non-medical intervention strategies without increasing patients’ risk of
COVID-19 transmission.

Health information technology can support advancements in care coor-
dination and sharing of essential health information as individuals tran-
sition across care settings such as through long-term and post-acute care
(LTPAC). Enhanced care coordination between acute care and LTPAC
providers will enhance the quality of care provided in LTPAC facilities and
reduce costs. Individuals receiving LTPAC services today frequently have
chronic conditions and co-morbidities; transitions between care settings are
common, creating the risk of complications, and often resulting in hospital
readmission (Banger et al. 2020).

Assisted mobility As noted above, lack of access to transportation makes it
difficult for some older adults to keep their health care appointments. Medi-
caid has long offered transportation as a covered benefit, but MA plans have
only recently been offering this option. Some health plans have also begun
offering vouchers for rideshare services such as Uber and Lyft. In 2016,
CareMore Health recognized the cost savings potential of providing non-
emergency medical transportation and carried out a pilot with rideshare
service Lyft. It found that transportation costs decreased by 32 percent,
among other positive outcomes, and so the firm expanded the service to
75,000 members nationally (Powers et al. 2016, 2018). Outside of medical
appointments, transportation challenges limit older adults’ independence
and their ability to engage socially with their communities, a factor proven
to be relevant to health outcomes. Recognizing the difficulty of getting
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around, the city of Monrovia in Southern California partnered with Lyft to
offer subsidized rates with rides costing as little as 50 cents and up to $3.50
(Servat and Super 2019).

Another development is delivery via apps for everything fromgroceries to
homeprojects. AnMITAgeLab study found that using App-directed services
(e.g. for household errands, transportation, and home-meal delivery) for
aging adults wishing to remain in their own homes cost less than the average
monthly cost of assisted living, even with the need for services increasing
with individuals’ diminishing physical capability (Miller et al. 2018).

Funding vehicles We also identified several models that could be enhanced
to ensure existing funding is more efficiently allocated, and to allow for new
types of financing to bridge existing gaps across a continuum of capital from
grants to investments. These include:

• The State Grants for Assistive Technology, which increase accessibility
to assistive technology for individuals with disabilities of all ages (ACL
2019). This program provides one grant to each state and territory, based
mainly on population. Approximately $28.1million in grants was awarded
in 2019, and many of those whom we interviewed agreed that there was
insufficient funding for testing new technologies, and specifically for LTC
applications. Government grants provide capital that is ‘cost-free’ in that
the funding would not be repaid, which is critical for private companies
that are reliant on generating revenue to pay investors. Given the success
of the existing program, it could be expanded to the LTC market more
broadly.

• The Small Business Innovation Research (SBIR) and Small Business
Technology Transfer (STTR) Programs were created by the National
Institute on Aging (NIA) to bring innovative technologies and treatments
to market (NIA 2019). SBIR is designed to encourage American small
businesses to engage in federal research and development with commer-
cialization as the ultimate goal. The model achieved success, and in 2019
it provided an estimated $105 million to start-ups in this space (Hannon
2020). The SBIR program is unique in that it can drive new research and
technology innovation, and it will also support small businesses to grow
and scale up new products that show potential. Additional investments
could be instrumental in bringingmore technologies to scale (SBAOffice
of Investment & Innovation 2015).

• Impact investment funds and other forms of capital can provide funding
opportunities beyond government grants for new technology adoption.
Impact investors tend to be those seeking some financial return but who
may need less than the market rate if the social return is quantifiable. For
example, the Clean Energy Trust Impact Fund provides seed funding to
‘cleantech’ companies which require assistance to move a product from
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pilot to commercialization. The fund is structured to catalyze additional
investment by providing capital at one of the riskiest stages of develop-
ment. Parallels can be drawn from untested cleantech companies and
those in the LTC space, as both have high costs to move past the pilot
stage to scale up their operations, and both need customers, individu-
al and strategic, for product adoption. Many cleantech companies have
to rely on uptake from agencies like utility firms, much like LTC tech
products that may need to be integrated into government or nonprofit
service providers. Navigating public-private partnerships and gaining low
cost capital could be a useful way to bring to scale new technology for
LTC.

Barriers to expansion
Adoption of technology in the LTC space has slowed in part because
providers have not been eligible for the subsidies granted to hospitals and
doctors under the 2019 Health Information Technology for Economic and
Clinical Health (HITECH) Act. Even when adopted, many new technolo-
gies are still relatively unproven, and better data are required to show
demonstrable improvements to care. Thus far, interventions from remote
monitoring to predictive analytics have been structured as pilot programs
while the results are gathered on efficacy and efficiency.

To improve and scale up the four promising practices listed above, the
communication pathways and accuracy of the information moving between
primary care doctors, specialists, hospital settings, and skilled nursing facili-
ties must be reliable and easily shared. Interoperability (i.e. the capacity for
different systems, devices, and applications to access, exchange, integrate,
and cooperatively use data) remains a substantial challenge, especially for
operations outside of hospital-based systems and physicians’ offices. Poor
communication can have serious medical consequences, while smooth tran-
sitions can improve care (JaWanna et al. 2018). The Office of the National
Coordinator (ONC) for Health Information Technology showed that, as of
2017, seven of 10 hospitals studied still received summary care records via
mail or fax (Johnson et al. 2018).

In March 2020, the ONC of Health Information Technology, in conjunc-
tion with CMS, released the 21st Century Cures Act Final Rule for expand-
ing interoperability between patients, health care providers, and medical
professionals. New requirements include the implementation of patient
application program interface (API) services that facilitate access to infor-
mation on health care costs and limited clinical information; patient clinical
data exchange systems that create cumulative medical history records and
ease patient transfer between payers; and the requirement of hospitals
to notify a patient’s other care providers of a change in patient status
(e.g. admission, transfer, or discharge) (HHS 2020). The government
can continue to improve interoperability by creating additional standards
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for implementation and software; increasing transparency regarding data
and privacy; and incentivizing the appropriate use of electronic health
information to improve health and well-being (DeSalvo 2015).

In summary, important hurdles remain for funding research and design
efforts for new technology and scale successful programs. To advance
technology solutions improving LTC financing and delivery, several public-
private strategies are available and worth exploring further:

• Pilot test technology that has worked in the health care sector (e.g. pre-
dictive analytics, telehealth, remote monitoring, and assisted mobility in
multiple locations across different settings of care).

• Improve interoperability by creating additional standards for implemen-
tation and software; increasing transparency regarding data and privacy;
and incentivizing the appropriate use of electronic health information to
improve health and well-being.

• Close the funding gap for technology to support LTC by establishing a
federal-level small business seed fund targeting aging-related technology
companies, modeled after the State Grant for Assistive Technology pro-
gram; creating an impact investment fund to support the development of
emerging technologies; and scaling up public-private subsidy programs
for insurers and care providers to offer technology at low or no cost to
users.

Conclusion
Though newmodels to provide LTC are a pressing concern, Medicare today
only covers minimal aspects of LTSS, and Medicaid eligibility is limited to
individuals who meet strict income and asset requirements. However, most
Americans are underprepared to self-fund the high cost of care and the
private LTCI market has suffered severe restrictions in recent years. This
study has identified amenu of potential solutions to help address the related
LTC funding gaps, market failures, and care delivery needs.

Because of the urgency created by this impending crisis, it is crucial
for all stakeholders to ask how each participate in this exploratory phase.
Many new models for funding and service delivery warrant more testing
and design. Our organization, the Milken Institute, seeks to continue this
work through our Financial Innovations Lab series.3
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Notes
1. In addition to Washington State, several other states are also working on LTC

access and affordability, including Arizona, California, Hawaii, Illinois, and
Michigan. Lawmakers in California, Illinois, and Michigan have approved stud-
ies that will explore residents’ needs and a variety of potential LTC solutions.
Arizona has embarked on a two-year pilot program in 2020 that supports care-
givers by providing grants to reimburse for caregiving expenses, up to $1,000
(Wiltz 2019). Hawaii has implemented the Kūpuna Caregivers Program, which
supports unpaid family caregivers who also work outside the home for at least 30
hours per week. Program participants are eligible for up to $70 per day in bene-
fits, which can be applied toward a variety of services. The program aims to ease
the financial burden of caregiving and help the family caregiver maintain his or
her employment outside of the home (Paying for Senior Care 2015).

2. PAC includes rehabilitation or palliative services that people receive after, or in
some cases instead of, a stay in an acute care hospital. Depending on the intensity
of care the patient requires, treatment may include a stay in a facility, ongo-
ing outpatient therapy, or care provided at home (Medicare Payment Advisory
Commission 2020).

3. The Milken Institute Financial Innovations Labs are miniature think tanks
designed to devise new business models, policy recommendations, capital struc-
tures, and financial technologies that can achieve concrete goals. By bringing
together a diverse group of stakeholders, Financial Innovation Labs encourage
collaboration between players who may not normally interact.
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Chapter 9

Building on Hope or Tackling Fear?

Policy Responses to the Growing Costs of Alzheimer’s Disease
and Other Dementias

Adelina Comas-Herrera

Dementia is a syndrome caused by a collection of progressive illnesses asso-
ciated with an ongoing decline of brain function. The most common forms
of dementia are Alzheimer’s disease and vascular dementia. Symptoms vary
somewhat by disease, but generally they involve changes in cognition, per-
sonality, and behavior, and people at the more severe stages require high
levels of care and support, resulting in large costs.

A huge increase in the numbers of people living longer is a great achieve-
ment for humanity, but it has also brought with it important challenges. One
of these is that the numbers of people living with dementia are growing at
a rapid speed and scale. It has been estimated that the number of people
living with dementia worldwide will grow from 46 million in 2015 to 131.5
million by 2050 (Prince et al. 2015), and that the societal costs of dementia
will have reached $1 trillion globally by 2019 (Wimo et al. 2017).

Dementia Policy Choices
There are many reasons why policymakers are paying increasing attention
to dementia. It is a condition with multiple and interdependent impacts:
it can affect people’s ability to live independently, perform self-care tasks,
keep themselves safe, participate in society, continue in the labor market,1

control their own finances; and it also affects others, usually family mem-
bers, who often provide care and support for very long hours and may give
up or reduce their paid employment in order to provide this care, andwhose
own health may be compromised. This multiplicity of impacts also means
that dementia policy spans multiple government departments, and there is
a wide range of stakeholders that can potentially have an interest in, and be
part of, decision-making processes.

Adelina Comas-Herrera, Building on Hope or Tackling Fear?. In: New Models for Managing Longevity Risk.
Edited by Olivia S. Mitchell, Oxford University Press.
© Pension Research Council (2022). DOI: 10.1093/oso/9780192859808.003.0009
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Thesemultiple impacts alsomean that there aremany policy choices that
can be made to address dementia, including: encouragement (financial,
regulatory, and/or through research infrastructure) in the search for
disease-modifying treatments for the causes of dementia; public health
approaches toward risk reduction; legislation to protect the rights of peo-
ple living with dementia; reforms to reduce the financial risk associated with
needing (and providing) long-term care for extended periods; policies to
improve health and long-term care system responses; policies to encourage
the development of technological solutions; policies to reduce stigma and
promote the social inclusion of people with dementia; and legal instruments
to address the implications of loss of capacity (Binstock et al. 1992; OECD
2015; WHO 2017; Blank 2019).

An added complexity for policymaking in dementia is that policy deci-
sions must be made in the face of great uncertainty and a relatively weak
evidence base. There is uncertainty, for example, about the nature of the
underlying diseases,2 making it almost impossible to estimate the probability
that investments in finding disease-modifying treatments will be successful.
There is also uncertainty about the future costs of care, which means that
traditional insurance mechanisms may not be suitable if insurers cannot
estimate risks accurately (Barr 2010).

Additionally, the evidence base available to policymakers on dementia
is limited. The health and care programs in most countries lack informa-
tion systems to identify people with dementia and to allow monitoring of
their situation and outcomes of their care (OECD 2018). Inmany countries,
governments also lack population surveys providing basic data on, for exam-
ple, how many people have dementia and how they are being cared for, as
highlighted in the country summaries of the World Alzheimer Report 2016
(Prince et al. 2016). The research evidence base on non-pharmacological
aspects of care treatment and support is weak, particularly for low- and
middle-income countries, although it is improving (Prince et al. 2016; Liv-
ingston et al. 2017; WHO 2017; Alzheimer’s Disease International 2018;
Pickett et al. 2018; Salcher-Konrad et al. 2019). Pickett and Brayne (2019)
analyzed dementia research investment between 2011 and 2016 in Canada,
France, Germany, Italy, the United Kingdom (UK), and the United States
(US). They found that, in that period, dementia research spending grew by
nearly 140 percent, reaching 1,374 million euros in 2016, which represent-
ed 0.34 percent of the societal costs of dementia in those countries. They
also found that most of this research funding was focused on biomedical
research, with only 4.9 percent of the spending focused on health and social
care research (Pickett and Brayne 2019).

While dementia advocacy groups focus on getting governments to com-
mit to dementia-specific policies, addressing some of the major impacts of
dementia requires policies that are broader in scope. For example, reducing
the risk of dementia at the population level may require addressing
broader economic inequalities. Ensuring better health care for people with
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dementia may require wider reforms of health care systems to improve
the resources available for the management of non-communicable diseases
and chronic conditions. Addressing workforce shortages in dementia is a
key issue for the health and care sectors, and for the economy as a whole.
Addressing the risk that the costs of dementia may be catastrophic requires
addressing the financing of the long-term care system.

Dementia as an Economic Concern
The high costs of dementia are often cited as a motivation for policy action
and used by advocates to draw attention to the condition. For example,
the World Health Assembly’s global action plan on dementia mentions the
financial costs of dementia in its second paragraph (World Health Orga-
nization 2017). Advocacy groups have frequently commissioned research
to estimate the costs of dementia: for example, see the Alzheimer’s Society
for the UK (Prince et al. 2014), Dementia Australia (Brown et al. 2017), and
Alzheimer’s Disease International (Prince et al. 2015). An emphasis on high
costs (sometimes referred to as ‘economic catastrophism’) has been partic-
ularly strong in the context of making the case for investment in biomedical
research to find a disease-modifying treatment. For example, at an interna-
tional Dementia Forum event, the US Alzheimer Association CEO, Harry
Johns (2019), was quoted on Twitter as saying, ‘We have increased funding
in dementia research by convincing Congress that the cost of dementia is
not sustainable.’

Economic concerns surrounding dementia have been identified as
including the impact on national economies (in terms of impact on gov-
ernment spending and on economic growth), the impact on individual
finances, and the costs and benefits of different types of care (Keen 1993).

Of course, the economic impact of dementia depends on wider econom-
ic trends. Changes in economic growth may affect the amount of public
spending on health and care services, for example following the Great
Recession, and despite growing demand for services, the UK’s public expen-
diture on adult social care fell in real terms from £22 billion in 2010–2011
to £20.23 billion in 2014–2015 (Bottery et al. 2019). Changes in labor mar-
kets will also shape the capacity to respond to dementia: in many countries,
there are already major difficulties in the recruitment of health and social
care workforce, and these difficulties are expected to become much larger
in the near future (OECD 2016).

Dementia Costs and Sustainability
It is common to see academic articles and advocacy arguing that, because
the costs of dementia are high and expected to grow substantially, they
are unsustainable. Yet equating high (and growing) costs with being
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unsustainable is incorrect, as sustainability does not depend on the size of
costs alone.

Thomson et al. (2009), when discussing the sustainability of health
financing, argue that spending on care would be economically sustainable up
to the point at which the societal costs of care exceed the value produced
by that expenditure. So, if spending on dementia care sufficiently threat-
ened other valued areas of economic activity, then dementia care would
be considered to be economically unsustainable. They also discuss fiscal
and political sustainability. Fiscal sustainability relates specifically to public
expenditure and how that compares to public revenue. Thomson et al. fur-
ther explain that fiscal sustainability can typically be addressed in three ways:
(1) increasing public revenue to meet the desired level of public spending
on care; (2) reducing public spending to the level that can be met by pub-
lic revenue; and (3) improving the capacity of the care systems to convert
resources into value. From a political perspective, sustainability requires that
the way in which the government allocates public resources is in line with
voters’ expectations. From this political sustainability perspective, it could
even be argued that current public spending on care for people with demen-
tia is too low in many countries, particularly for social care in the UK, where
there appears to be a consensus on the need for long-term care financing
reform to increase the role of public funding, even if political consensus
remains elusive as to the shape of this reform.

It is also interesting to observe that many who seek to emphasize the scale
of the costs of dementia present estimates of the societal costs of dementia
(which include the opportunity costs of unpaid care) as a percentage of
gross domestic product (GDP), when GDP only includes formal (paid) eco-
nomic activity. The correct comparison, between the percentage of GDP
and the formal costs of care, would be less dramatic.3

In practice, economists have often drawn attention to the fact that formal
costs of health and social care in relation to dementia are only a relatively
small part of GDP. For example, a US report from 1991 entitled ‘Alzheimers:
Could It Bankrupt the Health-Care System?’ included an interview with
Joshua Wiener, who had carried out estimates of future long-term care
expenditure:

Joshua Wiener, a long-term care specialist with the Urban Institute’s Health
Policy Center in Washington, is sceptical of claims that more Alzheimer’s cases
will cripple the health-care system. He estimates inflation-adjusted spending on
long-term care will roughly double from 1993 and 2018, from $75.5 billion to
$168.2 billion, adjusted for inflation. But, assuming modest economic growth,
that will only account for about 2.2 percent of the gross domestic product. ‘It’s
a sizable increase, but I don’t know if it’s the end of civilization as we know it,’
Wiener says.

(Bettelheim 1991)
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Dementia Workforce and Sustainability
Concerns about sustainability of dementia care are also expressed in rela-
tion to the future availability of formal health and social care workers and
unpaid carers (OECD 2015). In most middle- and high-income countries,
the population who would traditionally be of working age is rapidly decreas-
ing in size compared to those needing care due to dementia or other
age-related conditions. While in other sectors it is expected that automa-
tion will help reduce demand for labor, it is unlikely that this will happen to
a significant extent in the care of people with dementia (Knapp et al. 2015;
Pissarides 2018; Goodhart and Pradhan 2020).

As Goodhart and Pradhan (2020) explain, there is also a risk that large
increases in the population that require care will require the redirection
of an already shrinking labor force toward providing care. As the care sec-
tor is considered to have little potential for productivity growth, a shift
of labor toward this sector would be expected to result lower productivity
growth (Ngai and Pissarides 2007; Pissarides 2018). Nevertheless, automa-
tion means that there are many jobs in other sectors that will cease to exist.
Pissarides (2018: 4) argues that the pay and social respect of jobs in the care
and services sectors will need to change so that they become ‘good jobs’ if
society is to win the ‘war against the robots.’

Other Potential Economic Impacts of
Dementia
There are other effects of dementia on the economy that can, at least in part,
be attributed to the ways in which care systems are financed and organized.
The first is that the absence of well-functioning collective mechanisms to
pool the risk of incurring high costs of care as a result of dementia or other
conditions may generate distortions in financial planning. Individuals may
oversave, in an attempt to make sure that they have enough savings to cope
with the highest possible costs of dementia, and reduce their consumption
(Barr 2010), or people may put themselves at financial risk by spending
down their savings and assets in order to qualify for public care where these
are means-tested.

Another outcome that can result from the insufficient availability of good
quality, affordable formal care and strong social norms, is the pressure on
women to reduce or give up their employment when a relative requires
care. As the educational attainment and labor force participation of women
increases, the opportunity costs of women giving up paid work in order to
provide care grow. This means that lack of opportunities to stay in the labor
market by not being able to obtain replacement care (see Brimblecombe
et al. 2018) may increasingly result in an inefficient use of human capital.
As Korfhage (2019) shows in his analysis of the impact on lifetime earnings
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and social insurance entitlements of carers who have left employment in
Germany, the opportunity costs are much higher at younger ages and at
the higher end of the income distribution.

How Much Does Dementia Cost, and How
Much Will It Cost in the Future?
There is no standardized methodology on how to estimate the present and
future costs of dementia, and studies that produce these estimates do not
always seek to answer the same research and policy questions. In practice,
because demographic change is driving projected costs, most projection
studies find that the costs of dementia will double or treble over the next 20
or 30 years. For example, in England, the costs of dementia have been pro-
jected to rise from £23 billion in 2015 to £80.1 billion by 2040, an increase of
nearly 250 percent (Wittenberg et al. 2020). Globally, the costs of dementia
were estimated to grow from $818 billion in 2015, to $1 trillion by 2018 and
$2 trillion in 2030 (Wimo et al. 2017).

These projection models usually use as a baseline a cost of dementia
study which, typically, seeks to include all the costs of dementia to society,
the direct costs of medical and long-term care services, and at least some
indirect costs (usually estimates of the costs of unpaid care) (Wimo et al.
2017; El-Hayek et al. 2019; Wittenberg et al. 2019). A recent review by El-
Hayek et al. (2019) set out to consider all the potential costs of dementia
and the methodological difficulties in properly measuring them. This work
suggested that, in practice, most studies leave out significant costs, such as,
for example, the costs of care for the period before dementia is diagnosable.

While differences in the methodologies used in projections of dementia
costs studies are often due to data limitations, an important source of differ-
ences is also the fact that each poses different research and policy questions.
This section considers five policy questions thatmay be answered usingmod-
els of future costs of dementia and gives some examples of studies that have
sought to address them:

What resources are needed to ensure that the
availability of care matches expected changes in
demand, and what resources are needed to deliver
improved care, treatment, and support?
Most cost of dementia studies fall into this group. They usually measure the
impact of demographic change, and sometimes also of expected epidemi-
ological changes, on the future demand for care, treatment, and support
for people who have dementia. They usually implicitly assume that the unit



156 New Models for Managing Longevity Risk

costs of care will rise in line with wages, and that this will guarantee that the
supply of services will increase to meet demand (Wittenberg et al. 1998).
The studies may also investigate the impact of other expected changes, for
example, in the expected supply of unpaid care, improvements in access
to care, and, in some cases, the impact of different ways of financing care.
These studies increasingly attempt to take a societal approach by including
the costs of unpaid care. Many of these studies highlight the increase in
resources needed by reporting the costs of formal medical and long-term
care as a percentage of GDP. In England, for example, it was estimated that
the health and social care costs for people with dementia would rise from
0.8 percent of GDP in 2015 to 1.9 percent in 2040 (Wittenberg et al. 2019).

It has been estimated that, globally, 40 percent of the costs of dementia
are due to unpaid care, 40 percent to formal long-term care services, and
20 percent to medical care (Wimo et al. 2018). Yet, it is difficult to com-
pare the fractions across studies, due to differences in methods and data
used (particularly to estimate the costs of unpaid care), and also due to
different definition of boundaries between types of expenditure (particu-
larly between medical/health care and long-term/social care). Relatively
few studies report on the balance between publicly and privately financed
care.

What would be the impact of new dementia treatments
and prevention strategies?
Simulation models can be used to estimate the costs impact of a modifying
treatment for Alzheimer’s disease and other forms of dementia, or of suc-
cessful risk reduction strategies. This has led to an increase in models based
on studies that aim to separate the costs of care, treatment, and support
attributable to dementia from costs that are due to other conditions, usu-
ally by comparing the service use of people with dementia to those of the
same age and gender who do not have the disease (Hurd et al. 2013; White
et al. 2019). One difficulty with these models is that usually they implicitly
assume that the risk of developing dementia is independent from the risk
of having other health conditions, an assumption that is not well-supported
by epidemiological evidence (Bunn et al. 2014).

As the effects (and costs) of possible new drug treatments are not yet
known, the models that simulate their impact are hypothetical, but they
can be used, for example, to estimate the maximum price at which, given
certain assumed effects, the new drugs would be cost-effective (Anderson
et al. 2018).

When estimating the impact of changes in the course of the diseases, it
is possible that new treatments and prevention strategies for Alzheimer’s
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disease may result in increased longevity and could eventually lead to high-
er overall health and care costs, particularly if they slow progression. For
example, a simulation model in the US showed that reducing the inci-
dence of some of the risks that have been identified as being associated with
dementia, such as diabetes and hypertension, could eventually lead to high-
er numbers of people living with dementia as a result of increased longevity
(Zissimopoulos et al. 2018).

What will be the fiscal implications of dementia?
There are relatively few studies that specifically analyze the fiscal implica-
tions of dementia. The ones that do typically estimate the projected costs
of the benefits paid out by the social insurance system as a result of demen-
tia under current entitlement rules, and then they compare these to the
projected growth in insurance contributions. As a result of these analyses,
recommendations can be made to address the sustainability of the social
insurance system which may result in increases in the social insurance con-
tributions or the proportion of the costs of care met by taxes. Examples are
analyses that were carried out to assess the implications of a major reform of
the German long-term care insurance system in 2017, which extended the
coverage to include dementia as a result of consensus that existing eligibility
criteria left out people with dementia and also that the levels of benefits were
too low. The reform increased access to benefits for people with dementia
and the size of the benefits available to them, but it also increased the con-
tribution rates to 2.55 percent of gross income (Häcker et al. 2009; Doetter
and Rothgang 2017; Mosca et al. 2017; Nadash et al. 2018).

Analyses of fiscal sustainability will not usually focus on dementia specifi-
cally, but its costs will be included in, for example, long-term forecasts of
public spending, as in the UK’s Office for Budget Responsibility (2018)
report. The European Commission regularly produces a report on aging
which analyzes the fiscal impact of public spending on aging-related pro-
grams (European Commission Economic Policy Committee 2018). The
European Commission’s analyses show that, while demography is an impor-
tant driver of future costs of care, the generosity of the public system is an
even more important determinant of future costs.

While most of the debate on sustainability focuses on the costs of publicly
funded services, there is increasing awareness of the fiscal impact of the
provision of unpaid care (particularly where carers withdraw or reduce
their involvement in the labor market). Pickard et al. (2018) estimated that
the public expenditure costs of carers leaving employment in England in
2015/2016 amounted to £2.9 billion a year (£1.2 in forgone taxes and £1.7
in benefits claimed). This did not include the longer term impact of work-
ers’ difficulties returning to employment when the care episode ended. The
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cost of publicly funded formal long-term care in England in the same year
was estimated to be £15.3 billion (Wittenberg and Hu 2015). In Germany,
Korfhage (2019) has analyzed the fiscal implications of reduced tax and
social insurance contributions as a result of unpaid carers withdrawing from
the labor market: he showed that they then faced labor market frictions
when they attempt to rejoin the labor market when the care episode ended.

What will be the impact of dementia on the economy?
A recent study for different regions in Japan suggests that the impact of
labor market reductions as a result of dementia and stroke (due to people
of working age developing these conditions and to unpaid carers withdraw-
ing from the labor market) amounted to one percent of GDP. The impact
was slightly mitigated in regions with higher investment in research and
development (R&D) and higher private capital stock (Taghizadeh-Hesary
et al. 2020).

What is the financial impact of dementia at individual or
family level?
The lifetime costs of dementia, from diagnosis to the end of life, have been
estimated to amount to $321,780 in 2015 US dollars. Of these, 70 percent
were costs incurred by families, 14 percent by Medicaid, and 16 percent by
Medicare (Jutkowitz et al. 2017). In the absence of strong mechanisms to
share the risk of high costs of dementia among the population, these costs
can have a very significant effect on a family’s wealth and amplify economic
inequalities. For example, Kaufman et al. (2018) estimated that, in the US,
dementia was associated with a loss of 97 percent of wealth among black
Americans compared with a 42 percent loss among non-black Americans.
Their study did not find substantial differences in loss of wealth between
families unaffected by dementia.

Unpaid carers who have left employment also face significant lifetime
costs, in the US, Skira (2015) estimated that, for women in the mid-50s who
exited work to provide care for a parent for two years, the median forgone
income was $51,780.

Responding to Dementia as an Economic
Concern
Policy responses to concerns about the growing economic costs of dementia
can be broadly classified into two categories: policies to try to reduce or
contain the costs of care (which could be considered hopeful policies), and
policies to ensure that health, long-term care, and social protection systems
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can deliver levels of care and protection from risk that are in line with social
expectations (policies to reduce fears).

Policies to attempt to reduce or contain the costs of care
These policies seek to reduce the size of the challenge posed by demen-
tia, through a hopeful vision of future success in biomedical research,
healthy aging, technological innovation, and the adoption of cost-saving
interventions.

Such policies may be particularly appealing to policymakers because
research into new treatments and risk reduction policies hold the promise
of a future free of one of the most feared health conditions (Bond et al.
2005; Kessler et al. 2012; Peel 2014; Burke 2017; Evans 2018; Alzheimer’s
Disease International 2019). Also, the hope that investment in R&D will
have positive outcomes contributing to economic growth can play a role in
such policies finding favor with policymakers. Particularly in times of aus-
terity, policymakers may also see these policies as a way to avoid having to
make more difficult policy decisions such as, for example, addressing the
financing of chronic health care and long-term care.

The evidence base for cost-effective (and even some cost-saving) care,
treatment, and support interventions is growing (Knapp et al. 2013; NICE
2018; Nickel et al. 2018). The evidence so far suggests that, for persons living
with dementia, treatment with the existing anti-dementia drugs (Donepezil
and Memantine) (NICE 2018), physical exercise, occupational therapy, and
cognitive stimulation therapy (Knapp et al. 2013; Nickel et al. 2018), some
types of dementia care management (Michalowsky et al. 2019; Vroomen
et al. 2016), and a person-centered care and psychological intervention
for people in nursing homes called WHELD (Ballard et al. 2018) can be
cost-effective. For dyads of persons with dementia and their care partners,
self-management group rehabilitation, and cognitive behavioral therapy are
also cost-effective (Nickel et al. 2018). For carers, a manual-based individual
coping program (START) and an education and support intervention also
seem cost-effective (Nickel et al. 2018).

This evidence base suggests that policymakers can potentially makemore
efficient resource allocations by making sure that these cost-effective inter-
ventions are made more widely available and, where possible, replace other
interventions and approaches unsupported by evidence.

Policies to increase the capacity for health, long-term
care, and social protection systems to respond to
dementia
Fears around dementia are also linked to the perceived lack of good quality
services to deliver care, treatment, and support; to concerns about being



160 New Models for Managing Longevity Risk

a burden to one’s family; and to the fear of losing all savings and assets
(Evans-Lacko et al. 2019). An assessment by the Organisation for Economic
Co-operation and Development (OECD; OECD 2018) concluded that most
OECD countries are poorly equipped to identify dementia, and uncovered
evidence of poor quality of care in most countries, particularly for people
with advanced dementia.

Policies needed to address this issue are wider than dementia, encom-
passing the medical, long-term care, and social protection sectors. Strong
political champions tend to be required, to build consensus across differ-
ent political groups and stakeholders, a process which in many countries
can take considerable time. In Germany, the establishment of a mandatory
long-term care insurance system took two decades of political debate before
consensus was eventually reached across all the major political parties, the
unions, employers, and sickness funds as well as private insurers (Götze and
Rothgang 2014). In the UK, potential reforms of the public long-term care
financing system have been under discussion since at least the 1990s.

Tackling the structure of health and care systems
The models for dementia health care predominant in high-income coun-
tries and in some low- and middle-income countries, are reliant on the
role of specialist care, but in most countries there are already shortages
of dementia specialists, particularly neurologists, old-age psychiatrists, and
geriatricians (Hlávka et al. 2018). To respond to increasing numbers of peo-
ple living with dementia, alternative models of dementia health care based
on primary care and specially trained health workers could potentially be
expanded to deliver a consistent quality of care to larger numbers of people,
at a lower cost per person (see Prince et al. 2016).

It is also likely that the models of long-term care delivery that have devel-
oped in most high-income countries during the 20th century will need to
change. The sharp divisions between ‘health’ and ‘social’ aspects of care
is becoming increasingly obsolete, particularly as the proportion of older
people with functional dependency but no other chronic conditions is like-
ly to decline while the numbers rise of care users with dementia and three or
more chronic conditions (Kingston et al. 2018). Long-term care systems will
increasingly need to ensure that family and other unpaid carers do not need
to give up their jobs in order to provide care, perhaps through a renewed
focus on models of replacement care and care leave policies (Brimble-
combe et al. 2018). This would mirror policy developments seen in relation
to childcare in many countries. There is also growing interest in inno-
vative care models, including new approaches to more attractive daycare
and housing with care models, and better integrated services in the wider
communities.
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Addressing the workforce challenge
The care sector has the opportunity to attract workers that, due to tech-
nological change, are no longer able to work in their previous jobs. Yet this
transition will need to be carefully managed, not least because most of those
workers would have experienced higher levels of pay and better working
conditions than those currently working in the care sector.

More innovative approaches to group care may have the potential to
offer more attractive environments both for staff and care users, with the
potential to use at least some economies of scale to deliver care that is more
oriented to rehabilitation and social participation, and better rooted in the
local community.

Tackling the financing of care Without collective risk pooling mechanisms
to cover the whole population for the risk of catastrophic costs of long-term
care as a result of conditions such as dementia, universal health coverage
cannot be achieved. While some countries have been able to offer this
(e.g. the Scandinavian countries), many others have either added long-term
care to existing social health insurance schemes or developed separately
financed long-term care social insurance systems. There are also still a few
high-income countries where there has not been sufficient political and
social support for universal coverage of long-term care needs. Both the UK
and the US have public systems that only cover those lacking the means to
pay for their own care. In the case of the US, those without pre-existing con-
ditions who have high incomes may be able to buy private long-term care
insurance. In the UK, the market for private long-term care insurance is vir-
tually non-existent (Comas-Herrera et al. 2012). At least in the UK, there
is growing recognition that public expectations and public policies on care
are at odds. After many decades of debate on how long-term care funding
should be reformed, there is at least a consensus that reform does need
to happen, even if consensus about the type of reform has not yet been
achieved.

Conclusion
‘Hopeful policies’ that support research on understanding the nature of
the conditions that result in dementia, promote dementia risk reduction,
and encourage technological care innovations have their place. Yet, they
do not remove the need to address the more difficult policy decisions on
how to ensure health, care, and social protection systems can deliver care,
treatment, support, and financial protection for people living with dementia
that is in line with public expectations and preferences.

Many barriers that policymakers encounter when seeking to address
the capacity of care and social protection systems appear to be linked to
concerns about the size of public spending and its potential impact on
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economic sustainability. As this review highlights, the economic impact of
dementia needs to be considered in a wider economic and political con-
text. At a time of increased automation in many other sectors, the care
sector could benefit from policies that facilitate transitions of workers from
other sectors, as well as improving current models of care and adopting
cost-effective interventions.

As the number of people living with dementia grows, so does the number
of people with personal experience of the implications of this condition to
both the individuals themselves and their families. Thus, there is likely to
be increased awareness of the limitations of current health, care, and pro-
tection systems. Unless these systems can be made to reflect societal norms
and expectations, they too will become politically unsustainable.

Notes
1.Not all people who develop dementia are over retirement age.
2. Only recently a new form of dementia, LATE, has been identified. This form

appears to mimic Alzheimer’s type dementia and it is suggested that this may
explain why some recent trials for treatments of Alzheimer’s disease have not
been successful (Nelson et al. 2019).

3. For example, Alzheimer’s Disease International’s (2015) infographic that rep-
resents the findings of their World Alzheimer’s Report 2015 aims to illustrate the
scale of the societal costs of dementia by stating that ‘If global dementia care
were a country, it would be the 18th largest economy in the world exceeding
the market values of companies such as Apple and Google’ (Alzheimer’s Disease
International 2015).
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Chapter 10

State-sponsored Pensions
for Private-Sector Workers

The Case for Pooled Annuities and Tontines

Richard K. Fullmer and Jonathan Barry Forman

This chapter explains how state governments could create new low-cost
lifetime assurance funds to help provide retirement income security for mil-
lions of private-sector workers who currently lack pension coverage and how
these governments could do so with minimal risk. An assurance fund oper-
ates like a mutual fund held within a defined contribution (DC) plan, but
with the added features of mortality pooling and fully funded lifetime pay-
outs. As we envision them, assurance funds would be offered as annuity-like
investment options on the new investment platforms being created by states
like Oregon, California, and Maryland that offer their citizens the oppor-
tunity to participate in state-sponsored retirement savings plans (see, e.g.,
Pension Rights Center 2020; AARP Public Policy Institute 2020). Adding an
assurance fund could effectively turn these retirement savings plans into life-
time pensions. Participants in these state-sponsored pensions could allocate
their contributions between regular mutual funds and these new assur-
ance funds, and, in partnership with various private-sector investment and
record-keeping companies, the state-sponsored pension would manage and
invest those designated contributions and make the appropriate payouts to
retirees and their beneficiaries.

To ensure their sustainability, assurance funds would operate as either
tontines or pooled annuities—sometimes referred to as participating annu-
ities.1 The term ‘assurance’ is used to differentiate these products from
‘insurance’ products, in that while they do pool longevity risk, they are not
based in any way on the principle of indemnity or a contract of risk transfer.
Like commercial annuities, assurance funds would provide lifetime income,
but unlike commercial annuities, assurance funds would not guarantee a
precise level of that income. Instead, assurance funds would adhere to a
strict budget constraint that requires them to remain fully funded at all
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times.2 As a result, assurance fund payouts would vary as necessary to ensure
their sustainability.

Not only would assurance funds be sustainable, they would also be effi-
cient.3 In particular, assurance-fund payouts would be significantly higher
than payouts from traditional mutual funds. This follows naturally from the
fact that assurance funds rely on the survivor principle—that the share of
each participant, at death, is enjoyed by the surviving participants, resulting
in higher payouts to survivors for as long as they live. Additionally, assurance
funds should enjoy higher average payout rates than comparable commer-
cial annuities, because assurance funds would have no need for reserves and
would do away with the expense of compensating insurance companies for
taking on any risk.

In a world with substantial levels of undersaving, economic efficiency is
vital. Moreover, underfunding is a slippery slope, because once a hole devel-
ops, there is always a chance that it could grow deeper; and deeper holes are
increasingly difficult to escape from. Truly sustainable solutions must always
remain fully funded, because to tolerate underfunding is to invite sustain-
ability risk. Assurance-fund income would not be fixed, and it would not be
guaranteed. Rather, it would be variable and nonguaranteed. But it would
always be fully funded and, therefore, fully sustainable . . . forever.

The useful properties of assurance funds extend beyond state-sponsored
pensions in the United States. Indeed, the assurance-fund model could
extend to other countries and to private-sector retirement plans, as well.
For example, a country like Chile, which has a well-established annuity mar-
ket, could include assurance funds in its universal DC pension system to
provide its citizens a flexible alternative to the current choices of tradi-
tional programmed withdrawals or traditional annuities (OECD 2019a). A
country like Colombia, which lacks a deep annuity market due to policies
that discourage private insurers from participating, might introduce assur-
ance funds as a relatively fast, low-cost alternative to developing an annuity
market (OECD 2015).

Lifetime Assurance Funds
A lifetime assurance fund is essentially a DC pension plan designed to pay
out what it can—no more and no less—in an objective manner that is fully
disclosed to all participants. Economically, an assurance fund always abides
by a strict budget constraint, in that the expected present value of the pay-
outs must always equal the present value of the fund’s assets. An assurance
fund can do this because it relies on the principle of mortality risk pooling,
and, assuming that the pool of investors is large enough, the assurance fund
is able to discount future payouts by the probability that the pool’s mem-
bers will be alive to receive those payouts. The budget constraint effectively
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means that assurance funds are always grounded in economic reality, which
we believe makes them an attractive option for states and retirees alike.

Through an assurance-fund pool, members diversify and share longevity
risk among themselves. The investment balance of each investor is account-
ed for individually and reflects actual market values.4 Participants in a
retirement plan that offers assurance funds may make their own investment
decisions within the set of assurance funds provided by the plan administra-
tor, and their accounts are credited with their investment returns as usual.
That is, a given retirement plan might offer a few different assurance funds
in the same way that it offers a few different traditional mutual funds. In fact,
these same mutual funds could serve as the underlying investments used by
the assurance funds. For example, if a plan offered five different mutual
funds as investment choices, it could elect to offer the same five investment
choices as assurance funds.5

Contributions to these assurance funds would be irrevocable in order
to enforce the condition that the risk-sharing arrangement is for life. In
return, investors would receive mortality credits for as long as they lived: liv-
ing investors would divide the assets from the accounts of the investors that
die. These mortality credits would be in addition to the investment returns
on the underlying investment assets. As we envision them, the payouts from
assurance funds would vary over time to ensure that the actuarial expected
value of each investor’s future lifetime payouts always matches the current
value of her account balance. In short, the payouts from assurance funds
will vary according to investment performance and mortality experience,
because those are the two factors that affect the investor’s balance.

Assurance funds compared to traditional mutual funds. Assurance-fund
payouts would be higher than the amounts that could be safely withdrawn
from traditional mutual funds. The reason is that assurance funds offer not
only investment returns, but also mortality credits. The return advantage to
long-lived survivors would be especially significant because, as we will show,
mortality credits would increase significantly with age.

Investments in assurance funds would differ in a major way from invest-
ments in mutual funds in that an investor in an assurance fund would
never be allowed to withdraw her contributions (or investment earnings or
mortality credits). The situation is identical to a commercial life annuity:
once the premium is paid, there is no refund. Instead, a participant in an
assurance fund would only receive payouts according to the lifetime-payout
method that she elected. For example, a typical participant in an assur-
ance fund could elect to receive relatively level monthly payments starting
at her planned retirement age—say, age 65 (if she is alive then)—until her
death. Alternatively, she could elect to have escalating payouts (say, to off-
set inflation) that would start lower (at age 65) but would end up much
higher, the longer she survives. Either way, the payouts to survivors from
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an assurance fund would be significantly higher than the payouts from a
regular investment due to the mortality credits.

Assurance funds compared to traditional life annuities
Assurance-fund payouts should also be higher than the payouts from a
commercial life annuity. Assurance-fund payouts would follow directly
from: (1) the investment returns on the underlying investment portfolio;
(2) the mortality experience of the assurance-fund pool; and (3) the pay-
out method that a member elects, which could be designed to be level or
escalating. Because the assurance-fund sponsor would make no guarantees,
it would only charge a trivial fee to administer the program; and no money
would ever need to be set aside for insurance company reserves or risk-
taking. All in all, assurance-fund payouts would mimic the high payouts that
would come from being able to buy an actuarially fair variable income annu-
ity (VIA), which by some estimates could be 10 or 15 percent higher than
what a typical commercial life annuity would pay.6

Tontines and Pooled Annuities
As mentioned, assurance funds would be structured as either tontines or
pooled annuities. This section explains how simple tontines work and then
goes on to show how an assurance fund could be engineered as a tontine or
pooled annuity.

A simple tontine
In the simplest type of tontine, a set of investors contributes equally to
buy a portfolio of investments to be awarded entirely to the last surviv-
ing investor (Cooper 1972: 1−2). Alternatively, the balances of those who
die can be divided up and redistributed to the surviving investors more
frequently. The latter type of tontine can be used to develop new finan-
cial products that would provide reliable, pension-like income for retirees,
like tontine annuities, tontine pensions, and individual tontine accounts
(see, e.g., Goldsticker 2007; Sabin 2010; Newfield 2014; Milevsky and Salis-
bury 2015; Forman and Sabin 2015; Forman and Sabin 2016; Fullmer 2019;
Fullmer and Sabin 2019a).

At the outset, imagine that 1,000 65-year-old retirees each contributed
$1,000 to an investment fund that purchased a $1,000,000 treasury bond
paying four percent interest coupons. The bond would generate $40,000 in
interest per year, which would be split equally among the surviving investors
of the tontine. A custodian would hold the bond, and because the custodi-
an would take no risk and require no capital, the custodian would charge a
trivial fee. If all the investors lived through the first year, each would receive
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a $40 dividend from the fund ($40 = $40,000/1,000). If only 800 original
investors were alive a decade after the tontine started (when the survivors
are age 75), then each would receive a $50 dividend ($50 = $40,000/800).
If only 100 were alive two decades after that (when the survivors are age
95), then each would receive a $400 dividend ($400 = $40,000/100). Lat-
er, when only 40 remain, each would receive a $1,000 dividend ($1,000 =
$40,000/40). If the terms of the tontine called for liquidation at that point,
then each of the 40 survivors would also receive a liquidating distribution
of $25,000 ($25,000 = $1,000,000/40).

More advanced tontines
Most retirees would likely prefer reasonably level benefits throughout their
retirement years, rather than benefits that increased sharply at the very end
of their lives. Fortunately, it is possible to design tontines with payouts that
are expected to remain level, on average, throughout retirement or, alter-
natively, with payouts that increase gradually throughout retirement, say, to
offset inflation (see, e.g., Forman and Sabin 2015; Milevsky and Salisbury
2015).

Tontines would be of little practical interest if the way that they redis-
tributed forfeited balances was not fair to all investors. A growing set of ‘fair
tontine design’ articles have examined the ways and conditions in which
tontines can indeed offer fair, equitable bets to all investors (e.g. Sabin
2010; Donnelly et al. 2014; Forman and Sabin 2015; Milevsky and Salisbury
2016). Indeed, tontines can be designed to offer fair bets for all investors
even if they are of different ages and genders, invest different amounts at
different times, use different investment portfolios, and elect to receive dif-
ferent types of payouts. Furthermore, and crucially, fair tontines can be
open-ended and perpetual. The key is to redistribute forfeited balances to
the survivors in a very precise manner that reflects each survivor’s individ-
ual account balance and probability of death. For example, Forman and
Sabin (2015) showed how a tontine fund can fairly accommodate investors
of different ages and account balances by deriving so-called ‘fair-transfer-
plan weights.’ Tontine schemes can also be designed to permit investors to
individualize their underlying investments and payout choices (Forman and
Sabin 2015; Fullmer and Sabin 2019a).

Pooled annuities
The term ‘pooled annuities’ generally refers to insurance company annu-
ities offered without any insurance company guarantees (Piggott et al. 2005;
Donnelly 2015).7 Instead, the annuitants bear all of the risks. For exam-
ple, if the annuitant population lives longer than projected, everyone’s
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payouts would go down. Like fair tontines, pooled annuities can be carefully
designed to provide fair bets to all annuitants.

Pension Sustainability Challenges
The quest for retirement security faces significant challenges in virtually
every country across the globe. These challenges involve both the sav-
ing/accumulation and the dissaving/decumulation phases of the retire-
ment life cycle.

Demographics and economics
One challenge involves aging demographics in the form of increasing life
expectancy and a lower ratio of workers to retirees. At the same time,
low and even negative interest rates have dramatically increased the cost
of financing retirement. Further, the uncertainty associated with longevi-
ty risk—both idiosyncratic (the diversifiable portion) and systematic (the
non-diversifiable portion)—adds to the challenge by making the cost more
uncertain. Simply put, retirement is expensive, and the act of promising
specific/exact retirement benefits is both risky and expensive.

For this reason, it is not surprising that, despite the advantage of mortal-
ity risk pooling, economies of scale, and professional management, many
defined benefit (DB) pension plans have disappeared, while many of those
that remain are significantly underfunded (Forman 2020). Indeed, private-
sector DB plans in the United States were underfunded by $401.3 billion
at the end of the first quarter of 2020, at which time the plans were 89
percent funded, while state and local US government pension plans were
underfunded by $4.9 trillion and were just 45 percent funded (Board of
Governors of the Federal Reserve System 2020). Other analysts using differ-
ent data sources offer different estimates of public plan funding status, but
they generally agree that such plans are significantly underfunded in the
aggregate (see, e.g., Aubry et al. 2018).

The shift from defined benefit to defined
contribution plans
DB pension promises create liabilities that must be hedged or otherwise
reserved against. The cost of this liability management ultimately reduces
the amount that could otherwise be paid out to pensioners. One response
to these costs and risks has been to shift the burden of retirement fund-
ing from institutions to individuals—largely by replacing DB plans with DC
plans (see, e.g., Zelinsky 2004; Mackenzie 2010; Staff of the Joint Committee
on Taxation 2016).
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This shift toward DC plans, of course, presents other challenges. One
significant issue is that DC plans in the United States and many other
countries operate primarily as tax-advantaged savings vehicles rather than
lifetime income vehicles (Staff of the Joint Committee on Taxation 2019).
Also, unlike DB plans, DC plans usually make distributions as lump sum or
periodic distributions rather than as lifetime pensions. Unfortunately, most
individuals lack the financial literacy, acumen, and skills to effectively man-
age the drawdown of retirement savings over their highly uncertain lifespans
(Lusardi and Mitchell 2014).

While it is true that individuals may elect to convert a portion of their
savings into lifetime income by purchasing commercial life annuities, this is
only true for those who live in countries in which life annuities are available
in good supply. Yet even in countries with well-developed annuity markets,
a demand problem often still exists, in that people rarely choose to buy
annuities voluntarily (American Academy of Actuaries 2015). This is true
even though annuitization would appear to be in the best economic interest
of most people. Economists refer to this as the ‘annuity puzzle’ (Benartzi
et al. 2011). Accordingly, many retirees within a DC system forgo any form of
longevity protection and instead take their chances that they will not outlive
their assets.

Inadequate access is another problem. Large segments of the
population—for example, those that work in the informal economy or oth-
erwise for small employers that do not provide retirement plan benefits—
lack access to convenient ways to save efficiently and adequately. For exam-
ple, as of March of 2019, just 71 percent of US private-sector workers had
access to employer-sponsored pension plans, and only 56 percent of US
private-sector workers participated (US Department of Labor, Bureau of
Labor Statistics 2019). The probability of pension coverage is greater for
older workers, for white workers, for highly educated workers, for full-
time workers, for higher income workers, and for workers at larger firms
(Copeland 2014). Participation in individual retirement accounts (IRAs)
is even lower than participation in pensions; for example, while 36 per-
cent of US households had an IRA in mid-2019, only around 12 percent of
households made contributions to their IRAs in 2018 (Holden and Schrass
2019).

The Role for State-sponsored Defined
Contribution Pensions
Ultimately, the risk of failure for retirees in the DC system may fall on soci-
ety (and largely, on governments). It is in everyone’s interest, therefore,
to ensure that the retirement system functions efficiently. To that end
we note that commercial life annuities have some of the same problems
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mentioned above regarding DB pensions, namely, guaranteeing a specific
amount of income creates liabilities for the guarantor that must be hedged
and reserved. Those guarantees can be achieved only at a cost, and that cost
reduces the benefits that can be paid out to annuitants.

Assurance funds represent a low-cost alternative that can benefit states by
providing them with an economically efficient way to provide retiring work-
ers with universal access to pension-like lifetime income. Moreover, states
would benefit in that assurance funds would be sustainable in perpetuity
because they would never risk underfunding. Of course, a prerequisite is to
ensure that workers have access to a retirement savings system in the first
place, and states are increasingly taking a role in providing that access.

Expanding coverage with universal pensions
To expand pension coverage, many countries have established universal
pensions—or at least universal retirement savings programs. Those that
mandate participation enjoy high participation rates, while those that are
voluntary naturally have lower participation rates (OECD 2019b).

The United States has a voluntary pension system that is not universal
(Forman and Mackenzie 2013). Although the US federal government has
not adopted a universal pension system, several state governments have
begun to create their own universal systems for workers not covered by
employer-sponsored pensions (Gale and John 2018; Pension Rights Center
2020; AARP Public Policy Institute 2020). A general theme is to encour-
age individuals to save in IRAs through automatic payroll deductions unless
workers opt out. Moreover, workers who opt out may automatically be re-
enrolled each year, again with the opportunity to opt out (i.e. automatic
re-enrollment). The automatic escalation of their annual contribution rate
is also a possibility. Such automatic enrollment features will almost cer-
tainly lead to high participation rates and to higher levels of retirement
savings (OECD 2012). Contributions are often invested in a sensible default
investment option such as a target-date fund, unless a worker elects other-
wise (IRC § 404(c); US Department of Labor, Employee Benefits Security
Administration 2013).8

The Oregon retirement savings plan for private-sector
workers
While several states are in the process of setting up state-sponsored retire-
ment savings plans for private-sector workers (Pension Rights Center 2020;
AARP Public Policy Institute 2020), the state of Oregon is the furthest along
(VanDerhei 2019). As of December of 2019, at least 54,000 Oregonians at
some 3,637 businesses were enrolled (Stites 2019).
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Oregon started its OregonSaves program in 2017 to provide a means of
retirement saving for private-sector employees who were not eligible for an
employer-sponsored plan (OregonSaves 2020). The program requires that
Oregon employers without employer-sponsored plans automatically enroll
their employees into payroll-deduction Roth IRAs managed by Oregon-
Saves. The default contribution rate is five percent, although employees can
opt out. Moreover, employee contributions are automatically increased by
one percent each year until they reach 10 percent, unless the employee
opts out.

OregonSaves uses a private-sector program administrator for record-
keeping and other functions. Investor accounts are held as Roth IRAs, so
contributions made in 2020 were limited to $6,000 (or $7,000 for individu-
als over the age of 50). Contributions to these Roth IRAs are not deductible,
but investment earnings are tax-exempt and withdrawals are tax-free. The
first $1,000 of a worker’s contributions are invested in a money-market
or capital-preservation fund (OregonSaves 2020). Further contributions
are automatically invested in a target-date fund. OregonSaves also offers a
growth fund alternative. OregonSaves charges an annual asset-based fee of
around one percent to pay for the administration of the program and the
operating expenses charged by the underlying investment funds. This fee is
quite high although perhaps not surprisingly so given that the program is
so new and has not yet achieved significant economies of scale. Presumably,
the fee level will drop significantly as the program continues to grow.

From universal savings accounts to universal pensions
While expanded access to retirement savings plans is certainly helpful, these
state-sponsored plans often lack a mechanism to turn retirement savings
into lifetime retirement income. Thus, they act more like universal savings
accounts than universal pensions. While individuals might use a portion
of their savings to purchase commercial life annuities in the open mar-
ket, there is reason to doubt that they would for the annuity-puzzle reasons
already mentioned. There is also reason to doubt that individuals would vol-
untarily purchase annuities even if states were tomake them available within
their state-sponsored plans.

Still, individuals might be more willing to annuitize if they could do so at
a lower cost, with greater transparency, and with more investment choices;
and that is exactly what assurance funds could provide. The trade-off for low-
er costs would be that assurance-fund payouts would not be guaranteed but
would instead vary over time—with investment and mortality experience—
in a way that would always ensure that the assurance fund is fully funded and
that payouts would be made over the lifetimes of all participants. In short,
lifetime income would be assured but not insured.
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The Management and Operation of a State
Assurance Fund
Each state’s assurance-fund operation could look a lot like today’s state-run
529 educational savings plans. In Oklahoma, for example, the state has con-
tracted with a subsidiary of Teachers Insurance and Annuity Association
(TIAA) to be the Oklahoma 529 College Savings Plan manager, and the
plan offers participants a choice of nine different TIAA investment options
that vary in their investment strategy and degree of risk (Oklahoma 529 Col-
lege Savings Plan 2019). Of course, there is no reason why a state-sponsored
pension could not separately contract for record-keeping and investment-
fund management services (e.g. to select the best investment managers for
each type of assurance fund).

Noting that a number of the Oklahoma 529 College Savings Plan funds
are offered with fees of just 30 basis points, we anticipate that state-
sponsored assurance funds could likewise be offered at a fee of as low
as 30 basis points, consisting of around 10 basis points in fund manage-
ment fees for assets managed passively and about 20 basis points for other
administrative expenses (Forman and Sabin 2015).

Example
Suppose that a state opens a state-sponsored pension plan with the fol-
lowing features and options, which we simplify for the sake of brevity.
Accounts are opened for new enrollees in the form of IRAs. Employers
lacking qualified retirement plans would be required to offer these IRAs
to their employees via payroll deduction. Any employees not covered by
an employer-sponsored plan would be automatically enrolled in the state-
sponsored pension.9 Employee contributions are automatically invested in
the state-sponsored pension’s default investment option at a default contri-
bution rate, although employees may opt out, elect a different investment
option, or elect a different contribution rate at any time. For simplicity,
assume that the state-sponsored pension offered three low-cost diversified
investment options: a global equity fund, an investment-grade bond fund,
and a set of diversified target-date funds (the default option). For clarity, let
us refer to participant balances in these investments as ‘regular’ accounts,
to differentiate them from balances they may hold in ‘assurance-fund’
accounts, discussed next.

To give participants the option to receive payouts in the form of a lifetime
pension, the state could offer assurance funds as an additional investment
option. Although contributions would be defaulted into a regular invest-
ment account, participants would have the option to instead direct any
portion of their contributions into an assurance fund.10 Similarly, they may
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transfer any portion of their regular account balances into an assurance
fund at any time.

Contributions to assurance funds may be directed into any of the three
low-cost investment options available in the regular investment accounts. In
the simplest case, monthly payouts from the assurance fund would begin at
age 65. Participants would have a choice about whether their payout stream
would include a growth factor, i.e. whether their payouts would mimic a
uniform level-payment annuity or an escalating annuity.

Some participants might want to invest in an assurance fund from the
very start of their careers, so that they could begin receiving (and com-
pounding) mortality credits earlier, and consequently, end up with larger
retirement account balances. Others might instead prefer to wait until clos-
er to retirement before deciding to invest in an assurance fund. This latter
approach would sacrifice some mortality credits and account growth, but it
would leave participants with the option to bequeath funds if they were to
die before retirement.

A Simple Illustration
Suppose that a hypothetical worker elects to begin making retirement
account contributions to the global equity fund starting on his 35th birth-
day, and this fund’s expected return net of fees is seven percent per year.
His salary at age 35 is $50,000 a year, and it increases at the rate of four
percent each year. He contributes 10 percent of his salary each month.

Our hypothetical worker decides to put half of each month’s contribu-
tion into a regular investment account and the other half into an assurance-
fund account (i.e. 5% of his salary into each), directing both contributions
into the same underlying global equity fund. If he dies before age 65, he
would forfeit the balance in his assurance-fund account, while the balance
in his regular investment account would go to his designated beneficiaries.

In this example, the assurance fund makes forfeiture redistributions
based on the 2012 Individual Annuity Mortality (IAM) Basic Table (Society
of Actuaries 2020). Mortality credits are allocated each year by multiplying
the account balance of each member who survived the year by a ‘mortality
yield’ that accounts for the fair redistribution of forfeited account balances
from those who died during the year to those who survived the year.11

Table 10.1 shows how the balance of each of his two accounts would grow
each year with the simplifying assumption that the rate of return on his
investments is always seven percent each year and that members die and
forfeit balances at exactly the rate predicted by the mortality table. Col-
umn 1 shows the worker’s age, and column 2 shows his salary—starting
at $50,000 when he is 35 years old and growing by four percent a year
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Table 10.1 Account balances before retirement

Regular Investment Account Assurance-Fund Account
Age Salary

($)
Contri-
bution
($)

Invest-
ment
Return
($)

Ending
Bal-
ance
($)

Contri-
bution
($)

Invest-
ment
Return
($)

Mortality
Credit
($)

Ending
Bal-
ance
($)

35 50,000 2,500 86 2,586 2,500 86 2 2,588
36 52,000 2,600 270 5,457 2,600 271 4 5,463
37 54,080 2,704 475 8,635 2,704 475 7 8,649
38 56,243 2,812 701 12,149 2,812 702 10 12,174
39 58,493 2,925 951 16,025 2,925 953 14 16,066
40 60,833 3,042 1,226 20,293 3,042 1,229 19 20,356
41 63,266 3,163 1,529 24,985 3,163 1,534 26 25,079
42 65,797 3,290 1,862 30,137 3,290 1,869 34 30,271
43 68,428 3,421 2,227 35,786 3,421 2,237 43 35,972
44 71,166 3,558 2,627 41,972 3,558 2,640 54 42,224
45 74,012 3,701 3,065 48,738 3,701 3,083 66 49,074
46 76,973 3,849 3,544 56,130 3,849 3,568 83 56,573
47 80,052 4,003 4,067 64,200 4,003 4,098 105 64,778
48 83,254 4,163 4,637 73,000 4,163 4,678 133 73,752
49 86,584 4,329 5,259 82,588 4,329 5,312 170 83,563
50 90,047 4,502 5,936 93,026 4,502 6,004 215 94,285
51 93,649 4,682 6,673 104,382 4,682 6,761 271 105,999
52 97,395 4,870 7,474 116,726 4,870 7,588 336 118,793
53 101,291 5,065 8,345 130,135 5,065 8,490 410 132,757
54 105,342 5,267 9,291 144,693 5,267 9,474 495 147,993
55 109,556 5,478 10,317 160,488 5,478 10,548 595 164,614
56 113,938 5,697 11,430 177,615 5,697 11,719 717 182,747
57 118,496 5,925 12,637 196,177 5,925 12,996 865 202,533
58 123,236 6,162 13,944 216,283 6,162 14,389 1,049 224,133
59 128,165 6,408 15,360 238,051 6,408 15,910 1,275 247,726
60 133,292 6,665 16,893 261,609 6,665 17,570 1,549 273,510
61 138,623 6,931 18,551 287,091 6,931 19,384 1,882 301,707
62 144,168 7,208 20,344 314,644 7,208 21,367 2,279 332,562
63 149,935 7,497 22,283 344,424 7,497 23,537 2,751 366,347
64 155,933 7,797 24,378 376,598 7,797 25,913 3,316 403,372

140,212 236,386 140,212 244,385 18,775

Note: For simplicity, this exhibit uses mortality rates without mortality improvements.
Source: Authors’ calculations.

until it reaches $155,933 when he is 64. Columns 3 through 5 show how
his regular investment account grows over the course of his working years.
Column 3 shows his contribution amounts; column 4 shows the amount of
his investment returns; and column 5 shows how the balance in his regular
investment account would grow to $376,598 by the end of the year that he
turns 64.12
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Columns 6 through 9 show how the same contributions would grow in
an assurance-fund account. Column 6 shows that his contributions to the
assurance-fund account are the same as his contributions to his regular
investment account (i.e. 5% of salary into each account). Column 8 shows
his share of the mortality credits that surviving workers earn when oth-
er workers in the assurance fund die.13 These mortality credits grow over
time, not only because the account balance is growing, but also because
the worker’s death probability upon which the credits are based grows with
age. Column 7 shows the higher investment returns that the assurance fund
earns because those investment returns would be based on account balances
that include those mortality credits. Finally, column 9 shows how the bal-
ance in our hypothetical worker’s assurance-fund account would grow to
$403,072 by the end of the year that he turns 64.

All in all, Table 10.1 shows that while an equal amount is contributed
to each account each year, when our hypothetical worker reaches retire-
ment at age 65, his regular investment account balance will be just $376,598,
while his assurance-fund account balance will be $403,372 (7.1% higher) as
a result of accumulating and reinvesting the mortality credits attributable
to the deaths of workers who did not live to age 65.

Table 10.2 follows this worker’s assurance-fund account after he retires at
age 65, assuming that he elects a uniform (non-escalating) payout option.
Of course, the payouts will stop when he dies, so the example illustrates the
case of a long-lived participant who lives to age 120. The payouts are com-
puted as a life annuity using the simple formula s/ä, where s is his balance at
the start of the year, and ä is his current ‘annuity factor.’ This annuity factor
represents the expected present value of $1 paid at the start of this year
and every subsequent year for the duration of his lifetime, with future pay-
ments discounted to the present using an assumed annual interest rate.14

The assumed annual interest rate is computed as (1 + r)/(1 + g)—1, where
r is the expected rate of return on the investor’s portfolio and g is the select-
ed payout growth rate. In this example, r is seven percent and g is zero, so
the assumed annual interest rate is seven percent. This calculation ensures
that the present value of the future payouts will equal the present value of
the account, and thereby be sustainable for as long as the investor lives.15

If it happens that the investments earn exactly seven percent in every sub-
sequent year and that members die and forfeit balances at exactly the rate
predicted by the mortality table, the investor’s payout will have the same
value s/ä every year until it is finally exhausted at age 120.

Column 1 of Table 10.2 shows the age of our hypothetical retiree, and
column 2 shows the balance in his account at the beginning of each year.
Column 3 shows that, having elected to have the uniform payout option, he
can expect to receive a level payout of $36,264 a year from age 65 until he
dies at age 120. Column 4 shows his investment returns each year; column
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Table 10.2 Assurance-fund account balance after retirement (uniform payout
option)

Age Beginning
Balance ($)

Payout
($)

Investment
Return ($)

Mortality
Credit ($)

Ending
Balance ($)

65 403,372 36,264 25,698 3,570 396,376
66 396,376 36,264 25,208 3,694 389,014
67 389,014 36,264 24,693 3,845 381,288
68 381,288 36,264 24,152 4,026 373,201
69 373,201 36,264 23,586 4,240 364,763
70 364,763 36,264 22,995 4,492 355,987
71 355,987 36,264 22,381 4,786 346,890
72 346,890 36,264 21,744 5,128 337,498
73 337,498 36,264 21,086 5,519 327,839
74 327,839 36,264 20,410 5,956 317,941
75 317,941 36,264 19,717 6,435 307,830
76 307,830 36,264 19,010 6,952 297,528
77 297,528 36,264 18,288 7,508 287,060
78 287,060 36,264 17,556 8,102 276,454
79 276,454 36,264 16,813 8,732 265,734
80 265,734 36,264 16,063 9,414 254,948
81 254,948 36,264 15,308 10,183 244,174
82 244,174 36,264 14,554 10,961 233,425
83 233,425 36,264 13,801 11,739 222,702
84 222,702 36,264 13,051 12,541 212,030
85 212,030 36,264 12,304 13,399 201,468
86 201,468 36,264 11,564 14,336 191,104
87 191,104 36,264 10,839 15,356 181,034
88 181,034 36,264 10,134 16,448 171,352
89 171,352 36,264 9,456 17,588 162,132
90 162,132 36,264 8,811 18,751 153,431
91 153,431 36,264 8,202 19,868 145,236
92 145,236 36,264 7,628 20,966 137,567
93 137,567 36,264 7,091 22,056 130,450
94 130,450 36,264 6,593 23,163 123,942
95 123,942 36,264 6,137 24,317 118,132
96 118,132 36,264 5,731 24,599 112,198
97 112,198 36,264 5,315 25,463 106,713
98 106,713 36,264 4,931 26,257 101,637
99 101,637 36,264 4,576 26,963 96,912

100 96,912 36,264 4,245 27,607 92,501
101 92,501 36,264 3,937 28,789 88,963
102 88,963 36,264 3,689 29,594 85,982
103 85,982 36,264 3,480 30,530 83,728
104 83,728 36,264 3,322 31,764 82,551
105 82,551 36,264 3,240 33,018 82,544
106 82,544 36,264 3,240 33,013 82,533
107 82,533 36,264 3,239 33,005 82,514

Continued
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Table 10.2 Continued

Age Beginning
Balance ($)

Payout
($)

Investment
Return ($)

Mortality
Credit ($)

Ending
Balance ($)

108 82,514 36,264 3,237 32,991 82,479
109 82,479 36,264 3,235 32,966 82,416
110 82,416 36,264 3,231 32,922 82,305
111 82,305 36,264 3,223 32,842 82,106
112 82,106 36,264 3,209 32,701 81,751
113 81,751 36,264 3,184 32,448 81,119
114 81,119 36,264 3,140 31,997 79,992
115 79,992 36,264 3,061 31,192 77,981
116 77,981 36,264 2,920 29,758 74,396
117 74,396 36,264 2,669 27,201 68,002
118 68,002 36,264 2,222 22,640 56,599
119 56,599 36,264 1,423 14,506 36,264
120 36,264 36,264 0 0 0

2,030,783 578,571 1,048,840

Note: For simplicity, this exhibit uses mortality rates without mortality improvements.
Source: Authors’ calculations.

5 shows his mortality credits each year; and column 6 shows how the ending
balance of his account will fall from $396,376 at the end of the year that he
turns 65 to $36,264 at the end of the year that he turns 119 and to $0 at age
120. In passing, it is worth noting that mortality credit yields are relatively
small early in a worker’s career but tend to grow steadily with age to the
modest level of nearly one percent per year at retirement, and eventually
growing very large at advanced ages—to over 13 percent per year at age 90
and over 40 percent per year at age 100 (a bit less for women than for men,
since women generally have lower death probabilities at each age).

Similarly, Table 10.3 shows what the payouts would be if our hypothetical
retiree had instead elected to receive escalating payouts based on a 2.5 per-
cent per year growth rate (modestly approximating an inflation-adjusted
annuity). In this case, the assumed annual interest rate used to calculate
the annuity factor is (1 + r)/(1 + g)—1 = (1 + 0.07)/(1 + 0.025)—1 ≈
4.39 percent. As before, this calculation ensures that the present value of
future payouts would equal the present value of the account—i.e. the pay-
outs would be fully funded and sustainable for life. Column 3 of Table 10.3
shows how his payouts would increase by 2.5 percent a year from $29,195 at
age 65 to $113,534 at age 120.

Table 10.4 illustrates the case in which a retiree starts with the same
$403,372 balance at age 65 and tries to withdraw the same level of payouts
as in column 3 of Table 10.2 (uniform payouts from an assurance-fund
account), but this time makes those withdrawals from a regular investment
account. With a regular investment account, withdrawals must stop when
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Table 10.3 Assurance-fund account balance after retirement (2.5% per year
escalating)

Age Beginning
Balance ($)

Payout
($)

Investment
Return ($)

Mortality
Credit ($)

Ending
Balance ($)

65 403,372 29,195 26,192 3,639 404,008
66 404,008 29,925 26,186 3,838 404,107
67 404,107 30,673 26,140 4,071 403,644
68 403,644 31,440 26,054 4,343 402,601
69 402,601 32,226 25,926 4,661 400,963
70 400,963 33,032 25,755 5,031 398,717
71 398,717 33,858 25,540 5,462 395,862
72 395,862 34,704 25,281 5,963 392,402
73 392,402 35,572 24,978 6,537 388,346
74 388,346 36,461 24,632 7,188 383,705
75 383,705 37,372 24,243 7,912 378,488
76 378,488 38,307 23,813 8,709 372,703
77 372,703 39,264 23,341 9,582 366,361
78 366,361 40,246 22,828 10,535 359,478
79 359,478 41,252 22,276 11,568 352,070
80 352,070 42,283 21,685 12,710 344,181
81 344,181 43,341 21,059 14,008 335,908
82 335,908 44,424 20,404 15,367 327,255
83 327,255 45,535 19,720 16,774 318,214
84 318,214 46,673 19,008 18,266 308,815
85 308,815 47,840 18,268 19,894 299,138
86 299,138 49,036 17,507 21,703 289,311
87 289,311 50,262 16,733 23,707 279,490
88 279,490 51,518 15,958 25,900 269,830
89 269,830 52,806 15,192 28,257 260,472
90 260,472 54,126 14,444 30,741 251,531
91 251,531 55,480 13,724 33,245 243,020
92 243,020 56,867 13,031 35,816 235,000
93 235,000 58,288 12,370 38,475 227,556
94 227,556 59,745 11,747 41,268 220,826
95 220,826 61,239 11,171 44,260 215,018
96 215,018 62,770 10,657 45,746 208,652
97 208,652 64,339 10,102 48,392 202,806
98 202,806 65,948 9,580 51,009 197,447
99 197,447 67,596 9,090 53,556 192,497
100 192,497 69,286 8,625 56,085 187,920
101 187,920 71,019 8,183 59,845 184,930
102 184,930 72,794 7,850 62,973 182,958
103 182,958 74,614 7,584 66,531 182,459
104 182,459 76,479 7,419 70,924 184,322
105 184,322 78,391 7,415 75,564 188,911
106 188,911 80,351 7,599 77,439 193,598

Continued
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Table 10.3 Continued

Age Beginning
Balance ($)

Payout
($)

Investment
Return ($)

Mortality
Credit ($)

Ending
Balance ($)

107 193,598 82,360 7,787 79,350 198,375
108 198,375 84,419 7,977 81,289 203,222
109 203,222 86,529 8,168 83,241 208,102
110 208,102 88,692 8,359 85,179 212,947
111 212,947 90,910 8,543 87,053 217,632
112 217,632 93,182 8,711 88,774 221,936
113 221,936 95,512 8,850 90,182 225,455
114 225,455 97,900 8,929 90,989 227,474
115 227,474 100,347 8,899 90,683 226,709
116 226,709 102,856 8,670 88,348 220,871
117 220,871 105,427 8,081 82,349 205,873
118 205,873 108,063 6,847 69,771 174,429
119 174,429 110,765 4,456 45,414 113,534
120 113,534 113,534 0 0 0

3,487,075 833,586 2,250,117

Note: For simplicity, this exhibit uses mortality rates without mortality improvements.
Source: Authors’ calculations.

the account balance goes to zero, which in this case occurs at age 84.
Unfortunately, age 84 is only around the median age of death that a
65-year-old male retiree could expect—in other words, there is a substantial
chance that he would outlive the assets in his regular investment account.
Similarly, although not shown here, we found that if a retiree instead tried
to withdraw the same level of payouts as in column 3 of Table 10.3 (escalat-
ing payouts from an assurance-fund account) from his regular investment
account, that regular investment account would be depleted by age 85.

Of course, future investment returns will not be exactly seven percent
each year, and future mortality experience will not follow the mortality
table exactly. Thus, future payouts from an assurance-fund account would
not actually be constant but rather would vary. For equity investments, this
payout variability would be significant due to the high volatility associated
with equity investments. For more conservative portfolios, payout variabil-
ity would naturally be smaller. In the next section, we develop a model to
simulate more realistically the effects of investment volatility and mortality
variability on assurance-fund payout.

A More Realistic Illustration
To examine the potential range and volatility of investor payouts, wemodel a
set of assurance funds using Monte Carlo simulations of investment returns
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Table 10.4 Payout comparison to a regular investment account (uniform payout
option)

Age Beginning Balance ($) Payout ($) Investment Return ($) Ending
Balance ($)

65 403,372 36,264 25,698 392,806
66 392,806 36,264 24,958 381,500
67 381,500 36,264 24,166 369,402
68 369,402 36,264 23,320 356,458
69 356,458 36,264 22,414 342,607
70 342,607 36,264 21,444 327,787
71 327,787 36,264 20,407 311,930
72 311,930 36,264 19,297 294,963
73 294,963 36,264 18,109 276,808
74 276,808 36,264 16,838 257,382
75 257,382 36,264 15,478 236,596
76 236,596 36,264 14,023 214,355
77 214,355 36,264 12,466 190,558
78 190,558 36,264 10,801 165,094
79 165,094 36,264 9,018 137,848
80 137,848 36,264 7,111 108,695
81 108,695 36,264 5,070 77,501
82 77,501 36,264 2,887 44,124
83 44,124 36,264 550 8,410
84 8,410 8,410 0 0

697,426 294,054

Source: Authors’ calculations.

and member deaths. Because our goal is to focus on payout volatility, we
focus onmembers that are old enough to be receiving payouts (i.e. retirees).

We simulate an assurance-fund pool of 10,000 members. The size of the
membership pool has a direct effect on the volatility of the mortality cred-
its that members will receive. This volatility decreases as the size of the
membership pool increases (or increases as the pool decreases), but mor-
tality experience is usually quite close to expectations within a pool that has
at least 5,000 members (Sabin and Forman 2016). This is simply the law of
large numbers at work in diversifying the idiosyncratic mortality risk of the
individuals in the pool. To aid in decomposing the contribution to payout
volatility between investment return and mortality experience (as opposed
tomembership pool size), we hold the pool size steady by assuming that one
new member joins each year for every member that died the previous year.

We assume that the assurance-fund pool is mature, meaning that it has
been operating long enough to have many members who are old enough to
be receiving payouts. At the time our simulation begins, some members are
about to receive their first payout, while others have already been receiving
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payouts for many years. To model this maturity, we randomly assign each
member an age, gender, investment portfolio, account balance, and age of
death.

Ages are assigned in the range from 65 to 85, inclusive. Investment
portfolios are assigned as a choice between equity and bond portfolios.
The equity portfolio has an expected return of seven percent and volatil-
ity of 17 percent, and the bond portfolio has an expected return of three
percent and volatility of four percent.16 For simplicity, we assume no cor-
relation between these portfolios. As a result, an allocation weighted, for
example, 50 percent to the equity portfolio and 50 percent to the bond
portfolio has an expected return of five percent and volatility of 8.73
percent.17

Account balances range from approximately $63,000 to $1,000,000 and
are selected according to a log-uniform distribution that results in relatively
smaller initial balances formostmembers.18 Roughly one-third of initial bal-
ances are less than $158,000, and roughly two-thirds are less than $400,000.
Only a small fraction of members have balances near $1,000,000.

We note that except for the size of the pool, none of the other parameter
values discussed above will have a material effect on our results. This lack
of material effects is a feature of actuarially fair tontine (or pooled annu-
ity) designs: because the design is fair, payouts to any given member are
largely unaffected by the ages, genders, investment amounts, and portfolio
selections of the other members.

Times of death are modeled using the 2012 IAM mortality table—this
time using projection scale G2 (Society of Actuaries 2020) to account for
expected mortality improvement.19 This table is also used to fairly redis-
tribute forfeited account balances in the form of mortality credits from
those who die to those who are still alive. The IAM mortality table with pro-
jection scale is a generational table, meaning that an individual’s probability
of death depends not only on age and gender, but also on year of birth. The
table projects decreasing probability of death (i.e. a longer life) as the birth
year increases.

Payouts are in the form of a life annuity that commences at age 65.
We randomly assign a payout trajectory for each member, whether lev-
el/uniform or escalating at 2.5 percent per year.20

To fairly redistribute forfeitures when members die, we use the ‘nominal-
gain method’ of tontine accounting described in Sabin and Forman
(2016).21 We performed 10,000 simulation runs, with each run spanning
56 years, which is long enough to ensure that everyone who is taking pay-
outs at the start of the simulation will have reached the maximum age of
mortality (i.e. age 120) by the end of the simulation. In each simulation
run, random portfolio returns were generated for each of the 56 years and
random years of death were generated for each member.
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Payouts and Payout Volatility
Consider two 65-year-old men who each have $100,000 in their assurance-
fund accounts at the start of the year and who each elect to receive uniform
payouts in retirement. Edgar invests in the equity portfolio, and he receives
an $8,646 payout at the start of the year.22 Brian invests in the bond portfolio
and receives a $5,970 payout at the start of the year (only about 69% of what
Edgar receives). This difference is entirely attributable to the assumed annu-
al interest rates used in their respective annuity factor calculations—seven
percent for Edgar and three percent for Brian, matching the expected
returns on their respective portfolios. As illustrated previously in Table 10.2,
the expected payout in subsequent years for each investor will be the same
as the payout in the initial year. These payouts will vary from year to year,
but the expected value around which they vary will be uniform through
time.

The volatility of assurance-fund payouts is primarily a function of two
factors—the investment strategy (which affects investment return volatil-
ity) and the size of the membership pool (which affects mortality credit
volatility). Assuming the membership pool is reasonably large, say at least
1,000 people, payout volatility will depend almost entirely on the investment
strategy (Sabin and Forman 2016).

Mortality risk contribution
Recall that while risk pooling effectively diversifies idiosyncratic mortali-
ty/longevity risk, it does not eliminate it. Figure 10.1 illustrates the contribu-
tion to payout volatility that derives solely from undiversified idiosyncratic
mortality risk. In other words, it illustrates what the range in payout levels
would be if a member were to receive exactly the expected rate of return of
his selected portfolio each year, with zero portfolio return volatility.23

Note that because the tontine is fair by design, the effect of mortality risk
on a member’s payouts will be the same regardless of which investment is
selected: equity, bonds, cash, or any combination of these. For this reason,
Figure 10.1 shows the normalized payout each year expressed as a percent-
age of the initial year payout, which will apply to both Edgar and Brian.
In other words, Figure 10.1 shows the potential percentage change in pay-
outs from that results from random variations in mortality rates among the
membership from year to year.

Figure 10.1 shows the percentage change in payout values at the mean
and at the 90th and 10th percentiles. The range of outcomes shown would
be even narrower if the membership pool size were larger, because larger
pools result in even greater diversification of the idiosyncratic risk.24

Notice that the mean of the payout simulations in each year is almost
perfectly uniform. This is a feature of the fairness principle and conveys



State–sponsored Pensions for Private–Sector Workers 191

140%

120%

100%

80%

60%

40%

20%

0%
65 70 75 80 85 90 95 100 105 110 115 120

90th Percentile Mean 10th Percentile

Pa
yo

ut
 (N

or
m

al
iz

ed
)

Age

Figure 10.1 Range of yearly payouts by age (male) due to mortality credit volatility
only
Source: Authors’ calculations.

that our model is well-behaved. In addition, the deviation about the mean is
largely symmetrical and growing with age—it is small and barely noticeable
until about age 85 and then grows more noticeably after that. The reason
for this is that the mortality credit is a function of the member’s probability
of death, which increases with age.25 The range between the 10th and 90th
percentile of outcomes is less than one percent at age 80, two percent at age
90, 10 percent at age 100, and 22 percent at age 110.

Note, however, that some of the year-to-year variation will ‘cancel out’
over time, because deaths will be somewhat higher than expected in some
years and somewhat lower than expected in other years simply by random
chance. The distribution of the cumulative average payout values will
therefore be tighter than that of the year-to-year payout values.

Investment risk contribution
Next, we show the effect on payout variability when portfolio returns are
also volatile, meaning the complete simulation that includes both sources
of payout variability—the mortality credits and the investment returns.

Figure 10.2 shows the results for Brian with the bond portfolio. Payouts
start at $5,970 at age 65 and gradually grow more volatile over time. By age
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Figure 10.2 Range of yearly payouts by age (male) due to both mortality credit and
investment volatility (bond portfolio with no payout growth rate)
Source: Authors’ calculations.

90, there is a 10 percent chance that his payout that year would be less than
$4,547 and a 10 percent chance that it would be more than $7,553.

Figure 10.3 shows the even larger volatility for Edgar with his equity port-
folio. Payouts start at $8,646 at age 65 and grow more volatile over time. By
age 90, there is a 10 percent chance that his payout that year would be less
than $2,167 and a 10 percent chance that it would be more than $17,666.
In both Figures 10.2 and 10.3, we see that the means of the payout simula-
tions are almost perfectly uniform and that the deviation about thosemeans
(i.e. the payout volatility) is largely symmetrical. Again, this is expected of a
fairly designed tontine.

The fact that Brian, the bond investor, receives only $5,970 in the first
year, whereas Edgar, the equity investor, receives $8,646 might seem like
a great reason to invest in equity. Perhaps so, but equity is a much riskier
investment and thus there is a trade-off decision to be made between risk
and reward. While Edgar is likely to continue receiving higher payouts than
Brian throughout his retirement, there is a chance that he might not, and
in the scenario of a severe bear market—which could occur at any time—
his payouts could drop significantly below those of Brian. Naturally, those
invested in a blended allocation of equity and bonds would receive initial
payouts that are between those of an all-equity or all-bond investor, and the
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Figure 10.3 Range of yearly payouts by age (male) due to both mortality credit and
investment volatility (equity portfolio with no payout growth rate)
Source: Authors’ calculations.

volatility of their payouts would likewise be between those of an all-equity or
all-bond investor.26

To reiterate, the potential for lower payouts is not unique to assurance
funds. To keep payouts or withdrawals at high levels in the face of port-
folio losses is an exercise fraught with peril. Assurance funds avoid such
peril by automatically making the adjustments necessary (whether up or
down) to remain fully funded, thereby maximizing payouts without risking
ruin.

The Risk of Ruin
For those taking systematic withdrawals from a retirement portfolio, risk
is commonly measured as the risk of ruin, referring to the risk that the
participant outlives her retirement savings—as happened to the investor in
Table 10.4. Assurance funds are designed to have a virtually zero risk of
ruin before the maximum age of mortality (age 120 in our model). This
is accomplished through strict adherence to the budget constraint, which
ensures that the expected present value of the payouts is always equal to the
present value of the fund’s assets.
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Figure 10.4 Cumulative probability of ruin for regular investment accounts under
the 4 percent rule, compared to assurance-fund accounts
Source: Authors’ calculations.

The risk of ruin is principally a function of an investor’s age, spending
rate, and investment returns. The so-called ‘four percent rule’ of Bengen
(1994) has become a common rule of thumb in financial planning as the
maximum ‘safe’ withdrawal rate for new retirees. The idea is that investors
are likely to avoid ruin over a 30-year planning horizon when invested in
a portfolio consisting of 50 percent equity and 50 percent bonds if they
withdraw four percent of the portfolio in the first year of retirement and
then adjust that amount for inflation in each subsequent year, which we
assume to be 2.5 percent per year.

Figure 10.4 shows the risk of ruin for a regular investment account using
this rule for three different investment portfolios used in our simulation.
The portfolios are the equity portfolio, the bond portfolio, and a portfolio
weighted 50 percent to equity and 50 percent to bonds. The plot shows the
cumulative probability of ruin under each portfolio and compares these
ruin probabilities with that of an assurance fund. For example, for a regular
account with 100 percent invested in bonds, there is a 10 percent chance of
running out of money at around age 86 and a 50 percent chance of running
out of money at around age 90.
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Using the returns in our model, the three portfolios held in a regular
investment account all begin to exhibit amaterial risk of ruin by age 85 when
following the four percent rule. More risky portfolios begin to face the risk
of ruin sooner due to their higher volatility but also they have the potential
to last longer due to their higher expected returns. A regular investment
account invested in any of the three portfolios would have at least a 30
percent chance of ruin by age 93.

In contrast, assurance funds have zero chance of ruin before age 120
regardless of how they are invested, and they always make a full payout at
age 120 with the remaining money left in the investor’s account. More-
over, for any of these portfolios held in an assurance-fund account, an
investor who elects to receive payouts with the 2.5 percent annual growth
option will enjoy higher payouts every year than an investor would receive
by applying the four percent rule and investing in the same portfolio in a
regular investment account. The trade-off, of course, is that the assurance
fund does not allow the investor to freely make any additional withdrawals
or to leave any bequests at death.

Using Escalating Payouts to Reduce
Downside Payout Risk
An examination of Figure 10.2 shows that even bond portfolios can result
in meaningful payout volatility. The risk of falling payouts are concerning
to many retirees, especially those who rely heavily on their DC plan savings
to pay for living expenses in retirement.

When the payout growth rate used to compute an investor’s payout is set
equal to zero (as is the case with a uniform payout), there will be about a
50–50 chance that any future payout will be either above or below the initial
payout received in the first year. This downside risk can be mitigated by
instead selecting an escalating payout method. Doing so reduces the initial
payout, but also reduces the risk that future payouts will fall below the level
of prior payouts.

Figure 10.5 illustrates this by showing the payout on Brian’s bond port-
folio if he had instead selected his payout to include a 2.5 percent per year
growth rate. The plot confirms that the payout does indeed increase by
2.5 percent per year, on average. In addition, the 10th percentile curve
reveals that the risk that future payouts will drop below the initial payout
is significantly reduced compared to the uniform payout option shown in
Figure 10.2. The initial payout drops from $5,970 in the case of uniform pay-
outs to $4,462 in the case of escalating payouts, but the growing payouts are
expected to surpass the uniform payout level by age 77. Notably, even the
4.462 percent initial payout rate for the escalating payout assurance fund is
greater than what an investor could get by applying the four percent rule to
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Figure 10.5 Range of yearly payouts by age (male) due to both mortality credit and
investment volatility (bond portfolio with a 2.5% per year payout growth rate)
Source: Authors’ calculations.

a regular investment account, and the assurance fund comes with no risk of
ruin before age 120.

These beneficial effects of using a positive payout growth rate would also
hold for assurance funds that use riskier investment portfolios. For example,
Figure 10.6 shows the payout to a 65-year-old male using a portfolio allocat-
ed 50 percent to equity and 50 percent to bonds, using a 2.5 percent per
year payout growth rate. In this case, the initial annual payout would be
$5,655 (5.655%), considerably higher than what an investor could get from
applying the four percent rule to a regular investment account—and, again,
with no risk of ruin before age 120.

Of course, there is another very good reason that people should
want growing payout trajectories—inflation. Accordingly, state-sponsored
assurance funds may want to encourage the use of escalating payout
options.

Note that using a positive payout growth rate by itself does not material-
ly change the volatility of the payouts. It just shifts the payout distribution
to one that is escalating rather than uniform, which has the welcome
effect of reducing the chance that future payouts will fall below previous
payouts.
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Figure 10.6 Range of yearly payouts by age (male) due to both mortality credit and
investment volatility (50/50 equity/bond allocation with a 2.5% per year payout
growth rate)
Source: Authors’ calculations.

Managing Volatility
In the previous examples, the annual volatility of the payout stream as
measured by the standard deviation of the payouts was 14.8 percent for the
equity portfolio and 3.7 percent for the bond portfolio. What can be done
for those who desire even less payout volatility?

For one thing, states that offer assurance funds might include a port-
folio option that uses cash-flow matching techniques, such as with bond
ladders. In addition, plan participants could smooth plan payouts by keep-
ing a portion of their retirement assets in a regular investment account and
taking additional withdrawals from that regular investment account as need-
ed to smooth their overall consumption. In this way, the regular investment
account would act as a type of reserve mechanism.

Bond ladders
Cash-flow matching techniques, such as with treasury bond ladders struc-
tured to produce a precise set of cash flows when held to maturity, could
reduce payout volatility significantly. Although the market value of the
bonds will vary as interest rates change over time, investor’s cash flows will be
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unaffected. Furthermore, these cash flows would automatically adjust with
inflation if the ladder was constructed using treasury inflation protected
securities (TIPS).

It might seem a first glance that a laddering strategy would introduce
reinvestment risk as the receipt of periodic mortality credits are reinvested
into an investor’s account. Yet, it turns out that this reinvestment has no
effect on the payouts. The reason is that the reinvested mortality credits
increase the par value of each bond in the ladder by a factor that depends
only on the realized mortality credit yield and not on the current market
value of the bonds. Thus, payouts are immunized from interest rate risk
(see Fullmer and Sabin 2019b). Such strategies may prove popular among
those with a strong preference for payout stability.

Side reserves
The whole idea of an assurance fund is to dispense with reserves in order
to reduce costs, avoid counterparty risk, and maximize payouts. There is no
reason, however, that an investor could not hold some assets in a regular
investment account to dip into as needed or otherwise use for bequest
motives. In fact, we expect that most assurance-fund investors would do
this. An assurance fund combined with a regular investment account pro-
vides both a source of assured lifetime income and a flexible asset reserve
that can be used to smooth consumption in years that the assurance-fund
payouts fall, and to fund unexpected spending needs from time to time.

Systematic Mortality Risk
Our model incorporated idiosyncratic mortality risk, but not systematic
mortality risk, which cannot be diversified away. This fact is highly signif-
icant to a DB plan sponsor or insurance company with liabilities that cover
many persons. However, it is less significant to a single individual. To put it
in perspective, an unexpected improvement in longevity might add a year
or two or three to life expectancy over the course of a person’s retirement
years. This will matter to the person only if she is fortunate enough to live
into the right hand tail of her age cohort. But even if she does, the effect
of the systematic component is quite small compared to the idiosyncratic
component. Absent any pooling, idiosyncratic longevity risk is remarkably
high given that the remaining lifespan of a new retiree may be 10, 20,
30, 40 years or more. Thus, there is great benefit in cheaply diversifying
this large idiosyncratic uncertainty away, and relatively little benefit in pay-
ing the more expensive cost to transfer the residual systematic risk to an
insurer.
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That said, the issue of systematic mortality risk is important, and we do
not mean to marginalize it. Unexpected macro improvements (or declines)
in longevity would surely result in a downward (or upward) force on
assurance-fund payouts, and it is the members who bear this risk. An analyt-
ical discussion of systematic mortality risk is presented in Sabin and Forman
(2016) and illustrated in the form of individual accounts (as would be the
case of assurance funds) in Fullmer and Sabin (2019a). An interesting, and
indeed useful, characteristic of assurance funds is that unexpected changes
in macro longevity would be handled gradually and gracefully. The budget
constraint forces the assurance fund to lower (or raise) payouts continu-
ally in response to actual member deaths from year to year. Should the
membership systematically die more quickly or more slowly than expect-
ed, payout changes would begin immediately to reflect that change. Thus,
payout changes due to systematic mortality risk will typically be small and
gradual rather than large and lumpy.

An exception lies in the case of sharp spikes in mortality rates that can
occur, for example, in a time of pandemic such as the outbreak inDecember
2019 of the severe acute respiratory syndrome coronavirus, SARS-CoV-2.
If a pandemic were to cause the mortality rate within an assurance pool
to increase unexpectedly, the mortality credits distributed to the surviving
members would increase. As a result, payouts would also increase relative to
what they would have been absent the pandemic. Essentially, a pandemic
causes mortality credits—and thus payouts—to be pulled forward from
future periods to the present. This unexpected ‘payout bump’ would like-
ly be followed by a gradual payout dip in later years because those who
died during the pandemic would, of course, not die later as they other-
wise would have done. If, however, the higher mortality rates caused by the
pandemic were more permanent (i.e. resulted in a permanent reduction
in life expectancies), the fund’s mortality tables would be adjusted accord-
ingly, and payout rates would remain at the higher level. A cure for cancer,
for example, would therefore have the opposite effect: by increasing life
expectancies and reducing annual payouts.

People who prefer not to accept any amount of longevity risk could, of
course, transfer that risk to an insurance company by purchasing a commer-
cial life annuity rather than an assurance fund, although that risk transfer
would naturally come at a cost. Because annuity providers bear systematic
longevity risk, they are required to ensure their solvency by pricing in a suit-
able risk premium (NAIC 2013). Since assurance funds offer no such risk
transfer or guarantee, no such risk premiums are charged. As a result, pur-
chasers of commercial annuities sacrifice some amount of yield as the price
for transferring the systematic component of longevity risk to the insurance
company (Warshawsky 2012; Fullmer and Sabin 2019a). Assurance-fund
members instead keep that yield for themselves.



200 New Models for Managing Longevity Risk

Conclusion
Assurance funds can enhance DC plans by providing retirees with universal
access to a pension-like lifetime income. This income would not be fixed,
and it would not be guaranteed: it would be variable and nonguaranteed.
Yet by adhering to a strict budget constraint, these plans and the income that
they provide would always be fully funded and, therefore, fully sustainable.

Assurance funds are relatively simple. They payout out what they can—
no more and no less—using simple, transparent formulas in a highly
efficient way. Organized as either tontines or pooled annuities, payouts
would be significantly higher, on average, than retirees could obtain from
regular retirement savings accounts or comparable commercial life annu-
ities. Moreover, if assurance-fund accounts were offered along with regular
investment accounts, together they would provide investors with a sensible
way to mitigate longevity risk, preserve liquidity, smooth consumption, and
bequeath assets upon death.

State retirement savings programs could partner with various private-
sector investment and record-keeping companies to add assurance funds
to their investment platforms as a way to transform their programs from
simple retirement savings plans into true lifetime pension plans. Costs could
be quite low, and, since assurance funds make no guarantees, the spon-
sors would bear no fiduciary due diligence risks associated with selecting a
guarantor. Assurance funds may also be of interest outside the US as an effi-
cient, low-cost way to provide access to assured lifetime retirement income,
perhaps especially in countries where a well-established insurance market
does not currently exist.

Notes
1. Tontines are named after Lorenzo de Tonti, the 17th-century Italian who is cred-

ited with the idea (Milevsky 2015). Group self-annuitization (Piggott et al. 2005;
Qiao and Sherris 2013) is a similar concept that could be used. Participating vari-
able index-linked annuities (Maurer, Mitchell, et al. 2013; Maurer, Rogalla, and
Siegelin 2013) could also be used—provided that the participation applies fully
on both the upside and the downside. This would exclude ‘one-way’ participating
annuities that offer upside participation with downside protection.

2. See Waring and Siegel (2018) for a discussion on the budget constraint as
it relates to retirement spending. The budget constraint differentiates assur-
ance funds from so-called ‘collective defined contribution’ (CDC) plans which
may permit intergenerational wealth redistribution that can result in signifi-
cant underfunding and unsustainability risks that we wish to avoid (see, e.g.,
Wilkenson 2018).

3. By this we mean efficient economically for individual retirement consumers; see
the life cycle model in Yaari (1965), for example.
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4. We use the terms ‘member’ and ‘investor’ somewhat interchangeably when refer-
ring to those that invest in an assurance fund. In general, we use the term investor
when referring to concepts that apply generally to any investor, and we use the
term member when referring to concepts that apply to risk pooling, risk sharing,
forfeitures, and other concepts that do not apply to regular investment accounts.

5. We use the term ‘mutual fund’ generically to include similar offerings such as col-
lective investment trusts. Assurance funds might likewise be organized as either
funds or trusts.

6. See, for example, Warshawsky (2012) who notes that commercial life annuities
typically provide benefits that are worth just 88 percent of what an actuarially fair
annuity would provide. A comparison of expected assurance-fund performance
relative to fixed annuities is significantly more nuanced. The same rationale—
that assurance funds dispense with the risk costs required of commercial life
annuities—still applies, but we note that a theoretical comparison using histori-
cal fixed annuity prices in Canada by Milevsky et al. (2018) was not so clear-cut.
That study found that the comparison results depended significantly on the
assumptions used.

7. Similar arrangements go by other names, including participating annuities and
group self-annuitization schemes (Piggott et al. 2005; Qiao and Sherris 2013;
Maurer, Mitchell, et al. 2013; Maurer, Rogalla, and Siegelin 2013).

8. Moreover, these accounts could be used to automatically combine each work-
er’s past pensions into a single account, which could help to reduce leakage and
preserve retirement savings for retirement purposes (Croce 2019; Retirement
Clearinghouse 2020).

9. Self-employed workers would also be allowed to participate in these state-
sponsored pensions, if they desired. For that matter, it might make sense to allow
anyone who can legally open or own an IRA to participate.

10. States might even automatically default a portion of each worker’s contributions
into an assurance fund but allow the worker to opt out. We view this approach as
unlikely in theUnited States, where a default into any type of irrevocable, annuity-
like option would certainly be controversial. On the other hand, in countries
where government-mandated actions are more commonplace, it could be appro-
priate to automatically default a portion of each worker’s contributions into an
assurance fund (either with or without an opt-out).

11. We illustrate yearly mortality rates and payout amounts here for brevity, but the
same principle applies when using monthly rates and payouts. Also, we are not
advocating that assurance funds should take gender into account but only noting
that they could. For more discussion of gender issues in annuities and pensions,
see Forman and Sabin (2015).

12. The monthly rate of return Rm is computed as 1.07(1/12) − 1. The monthly invest-
ment return is calculated as the beginning of period balance multiplied by Rm

plus the current month’s contribution multiplied by (1 + Rm)1/12 − 1.
13. These mortality credits are calculated by taking the beginning of period balance

and adding the monthly investment return, then multiplying this sum by the
mortality credit yield.

14. The formula for the annuity factor at age x is äx = 1 +
∑∞

t−1 vt
tpx, where tpx is

the probability of surviving to age x + t given that the member is alive at age x,
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and v = 1/ (1 + i) is the discount factor, with i the assumed interest rate (e.g.
7%). The value of tpx is calculated from the mortality table. The IAM mortality
table used here has a terminal age of 120, meaning there is zero probabili-
ty of surviving to ages greater than 120, and so the sum in the formula has a
finite number of terms. In practice, an assurance-fund provider could extend the
table to even more advanced ages to accommodate the possibility of even longer
lives.

15. At least until the maximum age of the mortality table, which is 120 in this
case.

16. We assume that the returns on both portfolios are random and normally distribut-
ed. The reason is that we are not trying to model specific equity or bond portfo-
lios, but rather to depict portfolios with higher/lower returns and higher/lower
return volatility. In a later section, we will briefly discuss the potential of other
investment strategies with different return characteristics.

17. The expected return on a blended portfolio is were + wbrb, where we is the weight
in the equity portfolio, re is the expected return of the equity portfolio, wb is the
weight in the bond portfolio, and rb is the expected return of the bond portfo-
lio. Because we assume no correlation between portfolios, the volatility is simply(
we

2σe
2 + wb

2σb
2)1/2, where σe is the volatility of the equity portfolio and σb is the

volatility of the bond portfolio.
18. Specifically, balances are assigned by the formula 10(1.2U+4.8), where U is a

uniform random number in the range of zero to one.
19. With respect to the mortality improvement projection, the first year of the

simulation is assumed to be 2020 and the last year of the simulation is 2075.
20. For level/uniform payouts, the assumed annual interest rate is seven percent for

the equity portfolio and three percent for the bond portfolio. For escalating pay-
outs, the assumed annual interest rate is (1 + r)/(1 + g)—1 = (1 + 0.07)/(1 +
0.025)—1 ≈ 4.39 percent for the equity portfolio and (1 + r)/(1 + g)—1 = (1 +
0.03)/(1 + 0.025)—1 ≈ 0.49 percent for the bond portfolio. The assumed annu-
al interest rate for blended portfolios are computed similarly using the expected
rate of return on the blended portfolio (refer to endnote 17) in the numerator
of this calculation.

21. As explained in Sabin and Forman (2016), the nominal-gain method is not strict-
ly fair in an actuarial sense, at least not exactly. The analysis is complicated, but
for our purposes the bottom line is that its bias is negligible in an assurance-fund
pool of the size described here (i.e. with 10,000 members). For all practical pur-
poses, we can use the nominal-gain method and regard it as fair. We choose this
method for its advantages of simplicity, transparency, and the fact that members
will perceive it as being fair.

22. Note that Edgar’s age 65 payout rate of 8.646 percent of the portfolio value in
the first year is less than the 8.990 percent payout rate at the same age given
in Table 10.2 (0.08990 = $36,264/$403,372). The reason is that Table 10.2 illus-
trated a simple example that assumed no mortality improvement, whereas our
simulation model does assume mortality improvement.

23. At its simplest, imagine a fund that takes investor money and simply holds it, with
zero return and zero volatility (in this case, a 65-year-old male investing $100,000
and selecting the uniform payout option would receive $4,183 in the first year
and expect to continue receiving that amount every year thereafter).
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24. For an analytical discussion of this effect, see Sabin and Forman (2016).
25. The expected mortality credit yield at age x is qx / (1—qx), where qx is the death

probability at age x. Since qx increases with age, so too does the expectedmortality
credit yield. This amplifies the effect of randommortality deviations on the actual
mortality credit yield, resulting in increasing deviation of the percentile curves at
higher ages.

26. Recall that Figures 10.2 and 10.3 (as well as Figures 10.1, 10.5, and 10.6) show
the range in payouts from year to year, and in any particular simulation the pay-
outs both rise and fall over the course of the payout years. These ups and downs
‘average out’ over time such that the range of the average payout received by a
member over time will be narrower than the yearly values.
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Chapter 11

New Financial Instruments for Managing
Longevity Risk

John Kiff

Lower expected rates of market returns and rising longevity risk make it
challenging for employers to offer defined benefit (DB) pensions. In coun-
tries with large DB pension sectors (e.g. the United Kingdom and the
United States), pension plan sponsors are increasingly transferring these
obligations and the associated investment and longevity risk to life insur-
ers (Figure 11.1). For life insurers, the longevity risk may provide a partial
hedge for the mortality risk in their life insurance books. The geography of
pension risk markets reflects the preponderance of private-sector DB plans
in those countries (Figure 11.2).
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Figure 11.2 Assets held in defined benefit pension funds
Source: Willis Towers Watson (2020).

Ultimately, these markets are driven by the private-sector ‘supply’ of
longevity risk. So, for example, we are not likely to seemany of these transac-
tions coming out of countries such as France, where the private-sector role
in pension provision is minimal. The UK, on the other hand, has all the
ingredients for a healthy demand for pension scheme longevity de-risking,
as does the Netherlands. In both countries, there are still a great many DB
pension schemes, and accounting rules and prudential regulations compel
scheme sponsors to accurately measure and report their pension obliga-
tions. Also, the actuarial communities are actively seeking to disseminate
more frequent and up-to-date longevity data and forward-looking models.

In what follows, we first explain the market for longevity risk by explain-
ing the key transaction types: buy-outs, buy-ins, longevity swaps, and longevi-
ty bonds. We also explore some of the potential reasons why so little of this
risk has made its way to capital markets for transferral. Second, we examine
catastrophe (CAT) risk markets, which have been quite successful at trans-
ferring insurance risks to capital markets. The third section explores the
potential lessons from CAT markets that can be applied to activating capital
market interest in longevity risk.

Pension and Longevity Risk Transfer
Markets
DB pension risks are transferred to insurers via buy-outs, buy-ins, and
longevity swaps (IMF 2012; Joint Forum 2013). Buy-outs transfer all of a pen-
sion fund’s liabilities in return for an up-front premium, which in some cases
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Figure 11.3 Structure of pension buy-out and buy-in transactions
Source: Joint Forum (2013).
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Figure 11.4 Structure of longevity swap transactions
Source: Joint Forum (2013).

is paid using an ‘in-kind’ transfer of the pension fund’s assets (Daniel 2016).
In a buy-in, the sponsor retains the pension plan’s assets and liabilities, and
receives periodic payments equal to those made to its members from an
insurer in return for an up-front premium (Figure 11.3). Underfunded DB
plans may prefer buy-ins to buy-outs, because buy-ins do not require that
the funding gap be recognized as an accounting loss.

Longevity swaps transfer only longevity risk, and the premium is spread
over the life of the contract based on the difference between the actual
and the expected benefit payments (Figure 11.4). This approach is typically
combined with a liability-driven investing (LDI) asset allocation approach
that matches the expected cash-flow profile to that of the pension ben-
efit payments, plus an inflation swap if the plan offers indexed benefits.
Underfunded plans often implement LDI gradually to defer the cost of
closing the funding gap (Citi 2016). Longevity swap counterparties are typ-
ically required to post collateral depending on whether the market value
of the swap is positive or negative. Collateral plays a similar role in mitigat-
ing counterparty risk as the regulatory or solvency capital that (re)insurers
are required to hold. Analysis by Biffis et al. (2016) found that the overall
cost of such collateralization is comparable with that of interest rate swaps,
but it does require that counterparties have on hand sufficient quantities
of the required assets, usually liquid high-quality fixed-income securities,
to meet collateral calls. The COVID-19 pandemic raised the possibility
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Figure 11.5 Structure of longevity transfers by defined benefit pension plans, by
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Source: Joint Forum (2013).

that, although a pandemic might push down the value of liabilities to DB
plan members, the short-term rise in mortality could trigger collateral calls
(O’Farrell 2020).

Who uses which technique depends greatly on the type of counterparty.
Insurers and reinsurers are associated with pension buy-ins and buy-outs,
whereas longevity swap transactions are associated with investment banks
and reinsurers. In most jurisdictions, banks are not allowed to issue or take
on longevity risk in the form of annuities, buy-ins, or buy-outs, but they can
take it indirectly via swap transactions (Figure 11.5).

The largest DB pension risk transfer (PRT) markets are in the UK and
the US (Figures 11.6 and 11.7). In both cases, recent growth surges have
been driven by the introduction of stricter pension disclosure standards,
and stricter regulations that mandated risk-based guarantee schemes (2004
UK Pensions Act and 2006 US Pension Protection Act). Canada has also
seen a steady and growing flow of buy-out transactions, and a large longevity
swap (Figure 11.8).

PRT markets are supported by longevity risk transfer (LRT) markets in
which (re)insurers transfer annuity-related risks to other (re)insurers. For
example, Canada’s Sun Life backed a C$5 billion longevity swap with Bell
Canada Pension Plan with longevity reinsurance from a couple of Canadian
branches/subsidiaries of foreign reinsurers. The size of the LRT market is
difficult to track because it is more opaque than PRT markets, but since
2012 about half of all PRT transactions were probably backed by LRT trades.
Many of these transactions cross borders, and fluid cross-border reinsur-
ance markets are important to the functioning of any primary insurance
markets (Swiss Re 2016). For example, since 2015, Dutch life insurer Aegon
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Figure 11.8 Canadian pension risk transfer transactions
Source: Willis Towers Watson (2014−2019) and Wolfe (2016).

has hedged the longevity risk associated with €18 billion of annuities with
Canada Life Reinsurance (Aegon 2019).

Some cross-border LRT transactions may be motivated by regulatory
arbitrage. For example, Solvency 2 insurance regulations may be incen-
tivizing European (re)insurers to look to hedge their longevity risks with
(re)insurers from foreign jurisdictions that have less stringent longevity risk
capital charges and reserving requirements.

Cross-border reinsurance frictions
Some jurisdictions have imposed regulatory frictions on cross-border rein-
surance. These can take the form of onerous or vague foreign (re)insurer
registration requirements, or heavy collateralization requirements. For
example, for Canadian (re)insurers to get capital credit through reinsur-
ance from ‘unregistered’ (re)insurers, the reinsurance must be overcollat-
eralized with Canadian dollar assets held in Canada (OSFI 2010). The US
rules previously worked in a similar way, but since 2011, US (re)insurers can
get capital relief from offshore-sourced reinsurance, without full collateral-
ization if the reinsurer is rated at least BBB and from a qualified jurisdiction
as determined by the National Association of Insurance Commissioners
(NAIC).1

For European (re)insurers to get capital credit from offshore-sourced
reinsurance, collateralization of covered liabilities and associated capital
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requirements may not be required if the reinsurer is rated at least BBB
or from a jurisdiction deemed equivalent for reinsurance supervision.2 Yet
according tomarket sources, aside from theUK, country-specific implemen-
tation of the rules has been spotty (Pruitt et al. 2019). This should improve
as the EU-US Covered Agreement is phased in, eliminating collateral and
local presence requirements for qualified US reinsurers operating in the
EU and UK insurance markets, and vice versa.3

Capital market transactions
A relatively untapped pool of potential longevity risk-takers may consist of
asset managers, sovereign wealth funds, private equity funds, and hedge
funds. Asset managers and sovereign wealth funds may be encouraged by
the fact that longevity risk is likely to be largely uncorrelated to the other
risk factors in their portfolios.4 However, hedge funds may be put off by the
long duration of the contracts (and the potential need to make collateral
arrangements over this time frame), which may make them inappropriate
for most hedge funds’ investment styles.

Buyers of longevity risk may be discouraged by the illiquidity of instru-
ments. Sellers of longevity risk would tend to seek customized hedge con-
tracts to maximize effectiveness of risk transfer, yet many buyers of this risk
would likely prefer standardized investments to maximize liquidity. This
fundamental difference in perspective complicates the development of an
active market. More standardized products would improve liquidity for risk
buyers, but they would also increase basis risk for risk sellers, since standard-
ization will likely increase the demographic differences between the actual
pool of retirees and the reference pool on which payments are based.

In addition, buyers face the problem of asymmetric information. Giv-
en that a pension fund may be based on a better idea of how healthy its
population of retirees is likely to be, the resulting asymmetric informa-
tion may create a selection bias whereby only those pension funds with the
longest-living populations would want to hedge the risk. The existence of
such asymmetric information can lead to a breakdown of the market (see
Mitchell and McCarthy 2002). Pricing contracts with asymmetric informa-
tion is difficult, and so mispricing often occurs in the early stages of most
markets when such asymmetries are most acute. Index-based transactions
may lessen the problem of asymmetric information but they will increase
basis risk.

Both buyers and sellers of longevity risk face counterparty risk. Coun-
terparty risk arises because LRT deals tend to be long-term contracts where
the counterparty may not (be able to) honor its financial commitments over
time. It is usually dealt with by collateralization, which can involve significant
costs because it requires that the proceeds be invested in high-quality liquid
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Figure 11.9 Structure of longevity bond transaction
Source: Joint Forum (2013).

securities that may be in short supply. This consideration favors longevity
swaps, which require collateralizing only the difference between what each
swap participant owes the other.5

Several unsuccessful attempts have been made to launch longevity
bonds.6 The payout on a longevity bond depends on the longevity expe-
rience of a given population, so the payment is related to the number of
survivors in the population (Figure 11.9). In essence, it pays out a declining
series of coupons as the proportion of survivors in the reference population
declines (Blake and Burrows 2001). One disadvantage is that, unlike with a
swap, the bond buyer makes a large upfront payment to the issuer, result-
ing in a counterparty risk exposure to the issuer. Such counterparty risk
would be mitigated if the bonds were issued by a high-quality sovereign or
supranational,7 or by a special purpose vehicle that invested the proceeds in
low-risk highly liquid fixed-income securities, from which the income covers
the bond payouts. The issuer might also transfer some or all the longevity
risk to a reinsurer, probably via a longevity swap contract.

Swaps may be more likely to activate broader capital market interest. For
example, the 2012 €12 billion longevity swap between Dutch insurer Aegon
andDeutsche Bank used standard International Swaps andDerivatives Asso-
ciation (ISDA) documentation and was targeted specifically at institutional
investors (Whittaker 2012). It had a 20-year maturity with a close-out mech-
anism that determined the final payment, as opposed to the open-ended
maturities of more traditional transactions. In addition, the longevity-
indexed floating payments are floored and capped so that investors are
not exposed to open-ended risk if longevity is either under- or overesti-
mated. Finally, it used a longevity index based on publicly available data to
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drive cash flows, as opposed to the actual longevity experience of Aegon’s
annuity book.8 Aegon followed up with a similar transaction in 2013, a €1.4
billion deal structured and syndicated by Société Générale (Osborn 2013).
Nevertheless, there have apparently been no similar transactions since then.

Finally, both sides of the market are also affected by a lack of reliable and
sufficiently granular information about longevity developments. Life tables
are updated infrequently and are only available for relatively aggregated
groups in the population. Several unsuccessful projects have attempted to
solve this problem. In 2005, Credit Suisse introduced a US longevity index
based on publicly available US government mortality tables but it quiet-
ly pulled it sometime later (Credit Suisse 2005). In 2007, Goldman Sachs
introduced a mortality/longevity index (QxX) on the US insured popu-
lation over the age of 65, aimed primarily at the life settlements market,9

but it was shut down in late 2009 (Goldman Sachs 2007). In 2007, J. P.
Morgan launched the LifeMetrics index of historical and current statistics
on mortality rates and life expectancy, across genders, ages and nationali-
ties (J. P. Morgan 2007). In 2010, J. P. Morgan transferred this operation
over to the Life & Longevity Markets Association (LLMA) founded in 2010
to produce standardized index-based longevity swap curves and pricing
models, but the LLMA closed down a few years later.10 In 2007, Deutsche
Bourse launched exchange-traded longevity swaps based on their XPect
family of longevity indices supported by data from Club Vita, but these
have also since closed (Sachsenweger and Rogge 2011). Nevertheless, Club
Vita, founded in 2008, lives on and is producing Canadian, UK, and US
VitaCurves. Because these are not publicly available, they have been of little
use for pricing capital markets transactions.

Before examining more recent proposals for structuring LRT transac-
tions, the next section looks at CAT risk transfer markets, from which useful
lessons for LRT can be gleaned.

Catastrophe Risk Transfer Markets
(Re)insurers are using CAT risk transfer markets to finance their cover-
age of low-probability high-severity event risk in return for a pre-specified
return.11 These markets help (re)insurers diversify their sources of risk
capital through highly collateralized transactions, while providing attrac-
tive yield to sophisticated investors (such as special purpose funds, hedge
funds, pension funds, and family offices). Most market-based CAT risk pro-
tection is fully collateralized against peak exposures, and it is paid out
more quickly than reinsurance liabilities (rarely redeemable on demand
and where claims payments can be spread over many years). Most institu-
tional investors active in this asset class probably do so via specialist funds,
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Figure 11.10 Global reinsurance capital
Source: Aon Capital (2019b).

of which there are more than 50 managing over $100 billion of investments
(Evans 2020e).

Nonetheless, the market remains small relative to that of traditional
reinsurance (Figure 11.10). At end of June 2019, outstanding CAT risk
transfer instruments totaled $93 billion (about 15% of total global reinsur-
ance capital) comprised of collateralized reinsurance ($49 billion), CAT
bonds ($30 billion), and limited purpose reinsurance vehicles such as side-
cars and industry loss warranties (ILWs) ($14 billion) (Aon 2019a, 2019b;
Figure 11.11). Some of the growth may be related to Europe’s Solvency II
insurance regulation, which went into effect in 2016 and redefined how
(re)insurers can use these instruments to hedge natural CAT risk (Braun
and Weber 2017).

CAT bonds are like regular bonds, in that in exchange for an up-front
investment, they pay interest until they are redeemed (Figures 11.12 and
11.13).12 Embedded in these bonds is a call option that puts the princi-
pal payment of investors fully at risk. On the occurrence of a loss event,
proceeds are released from the transaction to help the (re)insurer pay
all claims arising from the event (i.e. ‘creating insurance recoverable’);
investors could lose their entire principal if the contingent event is suffi-
ciently large. In return for the option, investors receive a premium to the
investor based on the likelihood of such a loss event. If no loss event occurs
during the term of the bond, the collateral is returned to investors based on
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Figure 11.12 Structure of a catastrophe bond transaction
Source: Joint Forum (2013).

a release schedule that defines the time frame and threshold that must be
met in order for the collateral release. If there is uncertainty as to whether
there has been an event, part or all of the collateral can be ‘trapped’ until
all facts have been clarified, and losses, if any, have been confirmed. For
example, COVID-19 has introduced legal uncertainties around property
(re)insurance coverage-related business interruption claims that could lead
to collateral trapping in 2020 and beyond (Evans 2020c). All collateralized
CAT risk transfer instruments are subject to trapped collateral risk.
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Figure 11.13 Catastrophe bond and insurance-linked securities issuance
Source: Evans (2020f).
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Figure 11.14 Structure of a collateralized reinsurance transaction
Source: Author.

Collateralized reinsurance is a contractual commitment in which a rein-
surer assumes a portion of an insurer’s risk in exchange for an agreed
amount of premium (Figure 11.14). It can be structured on an excess-of-loss
basis, by which losses are triggered if they exceed a pre-defined threshold,
or on a proportional basis by which the reinsurer takes a pro-rata share
of premiums and losses associated with a specific book of business. Collat-
eralized reinsurance is much cheaper and more streamlined to structure
than a CAT bond. A CAT bond issuer must pay for credit ratings, distri-
bution costs, and legal costs; moreover, US SEC Rule 144A compliance
requires extensive documentation and disclosure. Also, CAT bonds issued
under Rule 144A can take an average of 10 weeks to close, versus four weeks
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Source: Author.

for a collateralized reinsurance deal. The latter may also dispense with the
third-party risk assessment required for CAT bonds (Woodall 2013).

Sidecars are a limited-life special purpose vehicle funded by capital mar-
ket participants and sponsored by a reinsurer from which it derives its
business or quota share. The sidecar assumes a percentage of the ceding
reinsurer’s underwriting risk in exchange for a similar percentage of the
associated premiums (Figure 11.15). The sidecar’s capital is typically fund-
ed via equity and debt issuance the proceeds of which, along with premiums
and investment income, are transferred to a collateral trust that fully col-
lateralizes the underwritten risk. Because risk is shared via a quota share
arrangement, information asymmetries between counterparties with regard
to the sponsor’s underwriting portfolio are reduced (Cummins and Bar-
rieu 2013). Unlike other CAT risk transfer products, sidecars are often
not restricted to covering losses from specifically named perils, so their
performance tends to track the loss experiences of the (re)insurer and
can often include a broader range of perils. Hence, sidecars could be
more vulnerable, for example, to COVID-19-related claims burdens (Evans
2020d).

ILWs are dual-trigger reinsurance contracts that pay off when a specified
industry-wide loss index exceeds a threshold and the issuing insurer’s losses
from the event equal or exceed a specified amount (Figure 11.16). The
second trigger is usually quite low compared to the main trigger. The term
is typically one year. ILWsmay have binary triggers, where the full amount of
the contract pays off once the two triggers are satisfied, or pro-rata triggers
where the payoff depends upon how much the loss exceeds the warranty.
Because the second trigger and the contingent payout is indemnity-based,
ILWs are treated as reinsurance for regulatory purposes.

CAT products with indemnity triggers based on actual losses provide
perfect coverage, which makes them a close substitute for a reinsurance
contract. Yet loss recovery periods are longer, and investors cite potential



220 New Models for Managing Longevity Risk

Cedant

Indemnity/Index Trigger

Protection Seller
Loss Payment

Premium

Figure 11.16 Structure of an industry loss warranty transaction
Source: Author.

moral hazards inherent in these structures. In this context, moral hazard
refers to the risk that the reinsured counterparty might relax underwrit-
ing standards, including ongoingmonitoring (where relevant), and/ormay
settle claims less stringently. Instead, investors tend to prefer index-based,
modeled, and parametric indices. Parametric and index-based instruments
determine the contingent payments on objective data that are correlat-
ed with issuer or insured party potential losses. Index-based contingent
payments are based on generic industry-wide and/or geographic indices
of insured losses correlated with the issuer’s or insured party’s potential
losses.13 Parametric instruments use scientific and statistical data relat-
ed to the cause and magnitude of a catastrophe, such as wind speeds
for hurricane-linked instruments. Index-linked instruments are simpler to
structure and execute than parametric instruments, but they expose rein-
sured parties to the basis risk that the coverage may not exactly match actual
losses.

The securitization of ‘peak mortality’ risks, primarily related to
pandemic-type events, relies on parametric triggers. For example, the con-
tingent payouts on the $521 million Swiss Re Vita III principal at risk notes
issued in 2007 were based on indices of general population mortality rates
in the covered countries. Losses to each of the note’s nine tranches are trig-
gered when the index exceeds their corresponding attachment point and
reach 100 percent when the index reaches the exhaustion point (Moody’s
2007).

Mortality bonds were last issued in 2017 when theWorld Bank issued $320
million of three-year pandemic bonds. Two classes of bonds were issued,
$225 million of Class A bonds that cover flu and coronavirus, and $95
million of Class B bonds that cover filovirus, coronavirus, lassa fever, rift
valley fever, and Crimean Congo hemorrhagic fever. The bonds provided
parametric protection linked to the occurrence of specific pandemics, the
trigger for both bonds being based on World Health Organization reported
deaths and cases that hit the covered areas, which for some perils is global,
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Figure 11.17 Extreme mortality/morbidity bond issuance
Source: Evans (2020f).
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Source: Author.

others a subset of countries. In April 2020, the COVID-19 pandemic trig-
gered payouts of $37.5 million on the Class A bonds and $95 million on the
Class B bonds (Gross 2020).

Since 2010, Aetna has been issuing morbidity bonds that transfer risk
of extreme claims for medical costs (Figure 11.17). For example, Aetna
issued its 11th series of Vitality Re morbidity bonds in January 2020, a $200
million two-tranche deal, with $140 million of Class A and $60 million of
Class B notes (Figure 11.18). For each annual risk period, the payout trig-
ger is based on an index of Aetna’s medical benefit claims ratio, the annual
incurred benefits divided by the annual total premiums. If the index rises
above a pre-defined attachment point level for either of the tranches, it will
trigger a payment. The Class A notes cover Aetna for losses above an index
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of 102 percent (equivalent to a $1.02 billion loss level on the covered pre-
mia), and the Class B notes cover losses above 96 percent ($960 million).
None of the Vitality Re ILS transactions have ever paid out for Aetna, even
though the COVID-19 pandemic drove significant numbers to hospitals in
the US and elevated health insurance claims levels (Evans 2020b).

What Hope for Vibrant Longevity Risk
Transfer Markets?
If one were to look to CAT risk transfer markets for guidance on how to
ignite capital markets’ interest in longevity risk, the keys would seem to be
short terms to maturity and full collateralization to minimize credit risk
(Table 11.1). The theoretical literature seems to provide little guidance
on other potential factors. Some models suggest that capital-markets-based
insurance risk transfer is more viable for insurance risk portfolios in which
potential losses are large and/or highly correlated, making retaining them
expensive for (re)insurers tomaintain prudent capital levels (Cummins and
Trainar 2009). Yet most of the recent increase in CAT instrument issuance is
due to collateralized reinsurance that protects smaller losses. Hence, large
losses are still primarily either retained or transferred through traditional
reinsurance (Subramanian and Wang 2018).

Table 11.1 Summary of active capital markets accessible catastrophe risk transfer
vehicles

CAT Bonds Collateralized
Reinsurance

Industry Loss
Warranties

Sidecars

Credit risk Minimala Minimal Dependsb Dependsc

Basis risk Dependsd Minimal Yes Minimal
Moral hazard Yes Yes No Moderate
Transparency High Low High High
Typical term 3−5 years 1 year 1 year 1 year
Standardization Moderate Low Moderate Low
Liquidity Moderate Low Low Low
Outstanding (2019) $30 billion $49 billion $14 billion

Notes:
a CAT bond credit risk is usually minimal but depends on investment restrictions, swap coun-
terparty arrangements, topping up rules, etc.
b Industry loss warranty credit risk depends on if the limit is collateralized.
c Sidecar credit risk depends on structure and collateral arrangements.
d CAT bond basis risk depends on whether it is indemnity-based (no basis risk) or not.
Source: Cummins and Weiss (2009), and author’s assessments based on market surveillance
and particularly the Artemis.bm website.
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Hagendorff et al. (2014) found that access to insurance risk transfer mar-
kets should be easiest for (re)insurers with less risky portfolios. Investors
will shy away from riskier portfolios because they do not have access to the
private information that reinsurers have, so they must use publicly available
information to assess portfolio risk. These investors will likely demand high-
er yields, making capital markets-based solutions less attractive than capital
market-based solutions to such insurers. Yet Subramanian and Wang (2018)
used a signaling model to show that (re)insurers riskier portfolios will be
more likely to issue CAT bonds.

Product design could overcome information asymmetry problems. For
example, according to Finken and Laux (2009), CAT risk transfer products
with parametric or index triggers are insensitive to information asymmetry
and may be attractive to low-risk insurers who suffer from adverse selection
with reinsurance. Products with indemnity triggers may be unattractive to
capital markets investors because they fear that low-risk insurers will opt
for reinsurance, and only high-risk insurers will opt to tap capital markets.
Low-risk insurers will only issue parametric or index triggered risk transfer
products if the reinsurance premium exceeds the expected costs from the
resulting basis risk.

As noted above, a few LRT transactions in the past did tap capitalmarkets,
but there has been no follow-up. A big challenge is resolving the tension
between the long-term nature of longevity risk and investor preference for
a short-term investment horizon (Blake et al. 2019). Cedents may also pre-
fer shorter horizons due to the risk of the loss of capital relief if regulations
change. Other challenges include finding, funding, and safekeeping pru-
dent collateral. Bugler et al. (2020) proposed a sidecar structure for LRT
(Figure 11.19). Langhorne Re was set up by Reinsurance Group of America
(RGA) in 2018 to carry out such transactions, but it has yet to do any (Evans
2020a).

Cedant Sidecar Reinsurance

Tranche 1 (1–5 year term)

Tranche 2 (5–10 year term)

Tranche 3 (10+ year term)

Collateral account

Residual/Tail
Liabilities
Captured by
Cedant

Contributions
Held for
Benefit of
Cedant Residual/Tail

Liabilities
Captured by
Cedant

Distributions
(Debt interest and
profits)

Payments for Losses

Sequential
Payment of
Losses

Quota Share
Reinsurance
Agreement

Figure 11.19 Structure of a long-term sidecar transaction
Source: Author.
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Transferring risks in the financial markets depends on the ability to iden-
tify, measure, and isolate specific risk characteristics. In this regard, LRT
markets may be held back by a lack of reliable and sufficiently granular
information about longevity developments. Better longevity risk manage-
ment and transfer would benefit from much more granular demographic
data (including, for example, by postal code and cause of death), which
can reduce basis risk and could generate indexes that would facilitate the
design and trading of LRT instruments. Index-based transactions may also
lessen the problem of asymmetric information.

A better marketplace would also be well-served by a common agreement
betweenmarket participants onwhichmortalitymodels to use for the design
and pricing of each longevity-linked deal. A main reason why Aegon’s deal
with Société Générale went ahead in 2013 was that all parties agreed to use
the same mortality model. Even if a particular model produced the wrong
forecasts (which it is bound to do), if those forecasts were not systematical-
ly biased, then it becomes a potential candidate for use in this market. The
Black and Scholes (1973) option pricingmodel and its variants are examples
of suchmodels operating in traditional financial markets. Ideally, suchmod-
els are reasonably parsimonious and amenable to closed-form solutions,
from which underlying parameters can be bootstrapped from market data.

We also recognize that there may a tension between investors’ prefer-
ence for index-based risk transfer, and cedents’ for indemnity transactions.
Yet Michaelson and Mulholland (2014) claim that hedge programs can
be designed using customized population-wide index-based mortality data
that minimize basis risk between the hedger’s portfolio and the popu-
lation referenced index. First, it involves customizing three elements of
the hedge exposure: the cohorts (combinations of age and gender), rel-
ative cohort weighting over time (‘exposure vector’), and ‘experience ratio
matrix’ based on an experience study of the hedger’s portfolio. Second,
it involves designing an out-of-the-money spread option product structure
with attachment and exhaustion points set tominimize the cost of capital for
the cedent’s capital relief taking into account market dynamics and investor
preferences (see also Cairns and El Boukfaoui 2019).

MacMinn and Zhu (2018) have addressed the topic of optimal design at
a broader level, showing that value-based hedging instruments dominate
a full cash-flow hedging ones by generating a higher stock value to the
company’s shareholders. Cash-flow hedges consist of a series of payments
that offset or stabilize the liability cash-flow of the cedent, such as buy-ins
and buy-outs. Value-based hedges consist of one cash payoff contingent on
a publicly observable longevity/mortality event. The key difference between
the two is that, while the value-based hedge only benchmarks its payments
based on the underlying systematic shocks, the cash-flow hedge also hedges
unexplainable shifts in future mortality.
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Nevertheless, MacMinn and Brockett (2017) note that hedging canmake
annuity portfolios more valuable and makes annuity holders better off, as
it reduces the value of shareholders’ effective put option on the cedent. So
even if a hedge frees up reserves to invest in a positive net present value
(NPV) project, it would only be worthwhile if the project NPVs exceed the
firm’s put value. The authors claimed that the failure of capital markets-
based LRT could be as simple as this. Furthermore, Zelenko (2014) has
blamed the failure of the Chilean longevity bond on another moral haz-
ard problem: the perceived likelihood that the government would bail out
(re)insurers and/or annuitants hit by systematic longevity risk events.

Conclusion
Today, LRT markets’ ‘buy side’ remains largely comprised of (re)insurers,
and there have been only sporadic efforts to tap capital markets. Although
CAT risk transfer activity is also dominated by traditional reinsurance, there
is active participation by institutional investors in alternative risk capital
markets. The CAT risk transfer market analysis and academic literature
summarized above suggests what some of the impediments and solutions
may be.

A major constraint to new products is a dearth of granular longevi-
ty and demographic data. Governments are best placed to provide such
data, perhaps through national statistical offices or government actuaries.
Most important would be longevity information disaggregated by geograph-
ic area, gender, socioeconomic status, cause of death, and occupation.
Governments could also usefully track the emergence and evolution of
new diseases, especially those afflicting the elderly, medical advances, and
life-style changes.

Ideally, LRT products would be based on common and publicly avail-
able data. In that regard, it is a shame that all efforts at building such
databases and making them public have failed (e.g. LifeMetrics and XPect).
Of course, there may a tension with cedents’ preference for indemnity
transactions to minimize basis risk, but there are some promising ways to
bridge this gap (Michaelson and Mulholland 2014; Cairns and El Bouk-
faoui 2019). For instance, Blake et al. (2014) have advocated government-
issued longevity bonds that would provide benchmarks and liquidity to
the market, in the same way that government-issued inflation-linked bonds
helped capital markets thrive. Although governments are already heavily
exposed to longevity risk, they argue that there would be no increase in
aggregate longevity risk if such issuance were coupled with the indexation of
retirement ages to longevity increases. In practice, however, such indexation
has proven to be politically very difficult.



226 New Models for Managing Longevity Risk

There also needs to be agreement between market participants on
mortality models, ideally models that are reasonably parsimonious and
amenable to closed-form solutions from which underlying parameters can
be bootstrapped from market data. Standardized data and models could
also open the door to investors who prefer shorter terms to maturity. Tak-
ing a cue from CAT risk transfer markets, the sweet spot could be three to
five years, since as MacMinn and Zhu (2018) showed, value-based products
with shorter terms could be more attractive to cedents than cash-flow based
risk transfer. Biffis and Blake (2014) have also proposed that an optimal
format would entail a tranched principal-at-risk instrument very much like
a CAT bond.

Of course, it may be that activating investor interest in LRT markets is an
intractable problem, as suggested by MacMinn and Brockett (2017): what is
good for annuitantsmay not be best for cedents, on account of the loss of the
balance sheet put option. Moreover, markets may be held back by the moral
hazard problem related to the perceived likelihood that the government
would bail out (re)insurers and/or annuitants hit by systematic longevity
risk events Zelenko (2014). The next decade will provide new insights.
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Endnotes
1. Although the new rules were introduced in 2011, it was not until January 1, 2019,

that all US states adopted them. Under these rules, the collateralization require-
ment is 10 percent for AA-rated reinsurers, 20 percent for those rated A+ and A,
50 percent at A−, and 75 percent at BBB (NYDFS 2020). Bermuda, France, Ger-
many, Ireland, Japan, Switzerland, and the UK are NAIC-qualified jurisdictions
(NAIC 2019).

2. The European Commission has granted Australia, Bermuda, Brazil, Canada,
Japan, Mexico, Switzerland, and the US equivalence for reinsurance, excepting
Bermudan captives and special purpose insurers (EIOPA 2020).

3. The EU-US Covered Agreement (and the parallel US-UK Covered Agreement)
entered into force on April 4, 2018, but the reinsurance collateral reduction
elements are not required to be fully implemented until September 22, 2022.

4. The value of LRT instruments is correlated with interest rate levels via their
role in the present value discounting of future payouts, so the lack-of-correlation
rationale may be less than expected.

5. Biffis et al. (2016) show that longevity swap collateral costs can be quite reason-
able, especially when counterparty default risk and collateral rules are symmetric.
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6. There was the Swiss Re-issued 2010 Kortis Bond, which was touted as a longevity
bond but was actually more of a longevity basis bond. The bond’s payout was
based on the divergence in mortality rates between the UK and the US, where
Swiss Re reinsured pensions and annuities in both countries (Hunt and Blake
2015). It was touted to be the ‘next big thing,’ but there have been no similar
offerings since.

7. TheAAA-rated European Investment Bank tried to issue a longevity bond in 2004,
but it was cancelled due to lack of interest on both the buy and sell side (Biffis
and Blake 2009). The AAA-rated World Bank tried a similar product in 2010, but
it also failed (Zelenko 2014).

8. The Aegon-Deutsche Bank transaction references Dutch population mortality
data published by the Dutch National Office for Statistics. See Sagoo and Douglas
(2012) for more details.

9. A life settlement occurs when the owner of a life insurance policy sells the pol-
icy for an amount below the face value of the policy. The purchaser becomes
responsible for making premium payments in return for collecting death
benefits.

10. The LLMA was a nonprofit group made up of several investment banks, insur-
ers, and reinsurers interested in facilitating the structuring of LRT deals (Evans
2011).

11. Reinsurers provide insurance for insurers and reinsurance for reinsurers (‘retro-
cession’). Reinsurance gives (re)insurers capital relief and expanded underwrit-
ing capacity with opportunities for regulatory arbitrage (IAIS 2012).

12. The proceeds from these bonds fully collateralize the transfer of insurance
exposures (up to the aggregate contractual policy limit) from or more ceding
(re)insurance companies.

13. A frequently used set of indices for US-based perils is that compiled by Property
Claims Services (Insurance Services Office, Inc. 2020).
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Chapter 12

Property Tax Deferral

Can a Public-Private Partnership Help Provide Lifetime Income?

Alicia H. Munnell, Wenliang Hou, and Abigail N. Walters

In many states, qualified senior homeowners can defer their property tax-
es for as long as they stay in their home. By reducing taxes upfront, such
programs free up money that can be used for other purposes, provid-
ing a stream of income for life that is very similar to having an annuity.
The deferred amounts are repaid with interest when the person sells the
home or dies, so the programs have no long-run cost for states or localities.
Despite these advantages, eligibility is limited and take-up is low. A proposed
redesign of the tax deferral program in Massachusetts would (1) open up
the program by removing income limits; (2) simplify sign-up; and (3) have
the state—rather than the localities—finance the program. This proposal
raises issues both with respect to the potential demand for the option and
with the potential role for a public-private partnership to finance the start-
up costs when loans far exceed repayments. This chapter provides a case
for property tax deferral, proposes some design elements, estimates poten-
tial costs, and calls for additional ideas to explore how such a broad-based
program might work.

In what follows, we first describe the nation’s retirement income chal-
lenge and the particular problem for states with high housing costs, using
Massachusetts as an example. Next we describe the major existing programs
for homeowner tax relief in Massachusetts: two that cost the government,
and one that allows low-income homeowners to help themselves through
limited property tax deferral. Our third section describes the proposal for
a new state-wide program of property tax deferral that would be open to
all homeowners. A fourth section addresses likely utilization, including an
assessment of whether people stay in their homes long enough to make
property tax deferral a reasonable option. The fifth section discusses pos-
sible roles for the public and private sectors in the financing of such a
program, particularly in covering any shortfalls in the early years. The sixth
section discusses the impact of a property tax deferral on homeowners by
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comparing outcomes under such a program with those available through
reverse mortgages. Our final section concludes that a comprehensive prop-
erty tax deferral program would provide retirees an efficient way to access
their home equity and secure their retirement.

The Retirement Income Challenge
Many retirees are unlikely to have sufficient income to maintain their stan-
dard of living once they stop working. The National Retirement Risk Index
(NRRI), which relies on data from the Federal Reserve’s Survey of Con-
sumer Finances (SCF), compares projected replacement rates—benefits
as a percentage of pre-retirement earnings—to target replacement rates
that permit households to enjoy the same consumption before and after
retirement.1 The current NRRI estimate shows that about half of today’s
working-age households are at risk—the risk is larger for the bottom third
of households but it is also substantial for those in the middle and top
of the income distribution range (Figure 12.1). Therefore, the problem is
widespread.

The reasons for this shortfall are twofold: (1) Baby Boomers and gen-
erations that follow are going to need more retirement resources; and
(2) traditional sources of retirement income are providing less support than
in the past.

100%
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50%
56% 54%

41%

All Low  income Middle income High income

Figure 12.1 Percentage of households ‘at risk’ at age 65 by income group, 2016
Note: Households are defined as ‘at risk’ if they are unable to maintain their pre-retirement
standard of living in retirement.
Source: Munnell et al. (2018).
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On the needs side, the drivers are longer life expectancies coupled with
relatively early retirement ages, rising health care costs, and very low interest
rates. These factors combined mean that people are going to need to accu-
mulate substantiallymore retirement resources now than in the past. On the
income side, social security will provide less relative to pre-retirement earn-
ings because of the rise in the full retirement age from 65 to 67. In addition,
higher Medicare premiums and the taxation of social security benefits for
more households will lower net benefits. Furthermore, the program faces
a 75-year deficit, and additional benefit cuts could be part of a package to
restore balance.

The other major source of retirement income, the private retirement
system, is not working well for much of the population. Due to the lack of
universal coverage, many households end up with no source of retirement
income other than social security. And for those households that do have
a retirement plan, balances are often modest. In 2016, the typical working
household with a 401(k) plan approaching retirement (ages 55–64) had
only $135,000 in combined 401(k)/IRA assets (Munnell and Chen 2017).
That may sound like a lot to some, but it could provide only $600 per month
in retirement income.

However bleak the outlook for the nation as a whole, the situation in
high-property-tax states is more serious. The Gerontology Institute at the
University of Massachusetts-Boston calculates—for each state—the Elder
Economic Insecurity Rate, which is the percentage of single individuals
and couples with income below the level required to cover basic living
expenses. The most recent report shows that, of the ten states with the
highest Elder Economic Insecurity Rate, seven have high levels of proper-
ty tax (Figure 12.2). The high property taxes mean that high-income states
such as Massachusetts, New York, New Jersey, and California have about the
same percentage of elderly at risk as low-income states such as Mississippi,
Maine, and Louisiana. Policymakers in a number of states have recognized
the problem created by high housing costs and have attempted to provide
some relief.

Existing Provisions for Property Tax
Twenty-four states currently offer some seniors the ability to defer all of
their property taxes until their home is sold or they are deceased.2 Eligi-
bility depends on age, residence, income (in most instances), and (in some
instances) property value. Program parameters are usually set at the state
level, but municipalities generally administer the programs and can often
adjust their eligibility criteria and interest rates. Typically, to be eligible,
homeownersmust be age 65 or older and have an annual household income
under $20,000. The typical interest rate charged on property tax deferrals
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Figure 12.2 Percentage of state single population age 65+ below the Elder Index by
property tax level, 2019
Notes: The Elder Index measures the cost of living for older adults by county and state; house-
holds that fall below the Index lack sufficient income to meet their basic needs. The property
tax level is for homeowners age 65+.
Sources: US Census Bureau, American Community Survey (2018); and Mutchler et al. (2019).

is about six percent. Yet these key program parameters vary widely across
states and municipalities. In nine states—Arizona, California, Colorado,
Idaho, Illinois, Minnesota, Oregon, Washington, and Wisconsin—the state
finances the program, sendingmoney to the local governments to offset lost
revenue.

Massachusetts provides an example of how states attempt to alleviate the
burden of homeownership for older residents. The state currently has three
programs for property tax relief.3 Two are transfer, or welfare, programs.
The Circuit Breaker Tax Credit, administered at the state level, provides a
credit against the state income tax to taxpayers age 65+ who own or rent res-
idential property in Massachusetts. The credit equals the amount by which
real estate tax payments and half of water and sewer bills exceed 10 percent
of the taxpayer’s income.4 The maximum credit is $1,130. The amount of
the credit is subject to limitations based on the taxpayer’s total income and
the assessed value of the real estate (Table 12.1). This program costs the
state about $80million per year. The second program is Senior Property Tax
Exemptions, administered at the local level; it provides a $500 exemption on
the property tax bill for those age 70+ whomeet specific ownership, residen-
cy, income, and asset requirements. Cities and towns which bear the cost of
this exemption can increase the exempt amount to $1,000 and reduce the
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Table 12.1 Massachusetts property tax relief provisions for seniors, 2019

Provision
Parameter Circuit breaker Exemptions Deferral

Age 65+ 70+a 65+

Income limit
$60,000 single $13,000 single

$15,000 marriedb
$20,000 single or marriedc

$75,000 head of
household

$90,000 joint
filers
Asset limit $808,000

assessed
property value

$28,000 singled

$30,000 married
None

Exemption Tax credit up to
$1,130

$500e Deferral up to 50 percent of
fair cash value f

Interest rate N/A N/A 8 percent
Payment due N/A N/A When homeowner sells

property or dies

Notes: a Locality may reduce to age 65.
b Locality may raise to $20,000 for single or $30,000 for married.
c Locality may raise to $60,000. Localities may petition the state to raise the level even higher
(above the Circuit Breaker limit for single head of households).

d Locality may raise up to $40,000 for single and up to $55,000 for married.
e Locality may raise to $1,000.
f Homeowners with a mortgage must get permission from their lender to participate in the
program.
Sources: Massachusetts Department of Revenue (2019a); andMassachusetts Acts of 2016 (2016).

age to 65. In 2019, cities and towns granted about $10 million in property
tax exemptions

The third program is the Senior Property Tax Deferral program, which
allows local governments to permit some seniors to defer payment of their
property taxes and to recoup those taxes plus interest when the homeown-
er sells the house or dies. The state sets the program parameters but allows
localities some flexibility. For example, the state’s maximum gross income
for participants is $20,000, but local governments can raise that limit to
$60,000 (the Circuit Breaker limit for a single non-head of household).5

Similarly, the state sets a maximum interest rate of eight percent, but local-
ities can adopt a lower rate. The total value of liens against the property
cannot exceed 50 percent of the assessed market value.6 Once the home-
owner sells the home or dies, deferred taxes and accumulated interest must
be paid back within six months, during which time interest accrues at a rate
of 16 percent.7

Figure 12.3 shows that participation in all three programs is limited. In
the case of the Circuit Breaker Tax Credit and the Senior Property Tax
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Figure 12.3 Massachusetts property tax payers age 65+ and participants in senior
tax relief programs, financial year 2019
Notes: Circuit Breaker figure is for financial year 2017 participants. Exemption and deferral
data are for financial year 2019 participants.
Sources: US Census Bureau, American Community Survey (2018); Massachusetts Department
of Revenue (2019b); and Massachusetts Department of Revenue, Division of Local Services
(2019).

Exemptions, participation clearly reflects income restrictions for eligibility.
In the case of the local property tax deferral program, other factors appear
to be at play as well. First, many homeowners are not aware of the program
(since, given the potential financial burden, only wealthy communities tend
to publicize their programs) and many confuse it with other tax credit and
exemption programs. Second, homeowners who are eligible and aware may
not know how to apply for them; are concerned about a stigma attached
to an income-tested program; view the interest rate as too high (especially
during the pay-back period); or hesitate to place a lien on their home. A
new state-wide Property Tax Deferral Program could address many of these
shortcomings.

A Proposal for a New State-wide Property
Tax Deferral Program
The proposed program would not be based on income but rather would be
open to all homeowners in Massachusetts age 65+. Deferrals would be based
on the first $1,000,000 of assessed value on a primary residence; this amount
would be adjusted each year to keep pace with inflation. The rationales
for this approach are fivefold. First, the problem of inadequate retirement



Property Tax Deferral 237

income is not limited to low-income homeowners; the NRRI shows that
many homeowners in the top and middle thirds of the income distribu-
tion also will be at risk in retirement. Second, the program is self-financing:
homeowners repay the deferred property tax with interest when they move
or die. Third, universal eligibility would eliminate any stigma associated with
the program and enhance its acceptability. Fourth, the absence of income
limits simplifies the administration of the program and avoids people being
denied access should they make a large 401(k) withdrawal in a given year.
Finally, history suggests that programs for poor people often turn out to
be poor programs, so universal participation enhances the chances for the
program’s success.

The program would function as follows (see Appendix A for further
details):

• Individuals age 65+ with a primary residence in Massachusetts would be
able to defer their property taxes until the sum of deferrals, accumulated
interest, and mortgages reached 60 percent of the first million dollars of
assessed value.

• Participation in the programwould be triggered by simply checking a box
on the city or town’s first-quarter property tax bill (see Appendix B for a
sample tax bill).

• The city or town would continue to have an automatic lien on the home
for the unpaid municipal property taxes; this lien would still be senior to
other liens such as mortgages.8

• When the city or town forwards the tax bill to the state, the state would
send the city or town an amount equal to the deferred taxes.

• The interest rate each year would be set at the state’s borrowing cost plus
a buffer to cover administrative costs and defaults.

• Once notified that the homeowner has moved or died, the city or town
would collect the deferred taxes plus interest upon the sale of the
property and remit this amount to the state.

• The deferred taxes and interest would be due within one year, after which
the interest rate penalty would begin.

This new program would achieve several important goals. First, an aver-
age older homeowner in Massachusetts (without a mortgage) would be
able to defer about $5,000 a year in property taxes (see Appendix C). This
amount substantially exceeds the funds provided though the state’s exist-
ing tax deferral, exemption, and credit programs, which could be phased
out gradually for homeowners (retaining the Circuit Breaker for renters)
as part of this initiative. The homeowner could choose to defer for a single
year to cover, say, the cost of a new roof, or to defer on an annual basis
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to supplement social security and any other retirement income—although
such flexibility raises some administrative issues.9

Second, property tax deferral would help seniors to age in their own
homes. Survey after survey finds that people strongly prefer to stay in their
own communities (AARP 2014; Age Wave 2015; Hodgson 2022; Chapter 6,
this volume). Moreover, enabling those with dementia to be cared for in
their own home by a combination of family and outside support could
help control future Medicaid costs. Aging in place also allows homeown-
ers to enjoy the benefit of any appreciation in the market value of their
homes. Reducing the costs associated with homeownership would increase
the ability of older homeowners to achieve these outcomes.

Third, the program would alleviate the burden on Massachusetts’ local
governments. Under current provisions, widespread use of a tax deferral
program would have a significant short-term impact on local budgets. The
proposed program removes this burden by having the state advance to cities
and towns the deferral amount and receive the money it is owed when
houses are sold.

In 2019, Massachusetts legislators introduced two significant bills to
enhance the ability of senior homeowners to defer their property taxes. The
first bill—H.3617 ‘An Act relative to senior property tax deferral’—would
immediately improve the existing income-tested program by reducing resi-
dency tenure requirements, increasing income eligibility to the level of the
Circuit Breaker Tax Credit, reducing the default interest rate, and delaying
the interest rate penalty to a year after the homeowner’s death (General
Court of the Commonwealth of Massachusetts 2020). The second bill—
S.1693 ‘A Resolve providing for an investigation and study by a special
commission relative to a senior state property tax deferral program’—
proposed a three-year pilot to test a universal state-run program open to all
households ages 65 and over, modeled after the proposal described above
(General Court of the Commonwealth ofMassachusetts (2020a). Under this
new program, local governments would still administer the program, while
the state would handle the finances. A pilot program would help answer
key questions like what percentage of people are likely to participate, how
much start-up funding is needed, and the program’s effect on the econom-
ic security of homeowners. The following sections describe what is known
currently about each of these questions.

Program Participation
The extent to which homeowners participate in a property tax deferral pro-
gram depends, in part, on the stability of housing patterns: that is, does
it make sense for people to tap their home equity to cover expenses in
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retirement, or will they need the full equity for a subsequent move? Partici-
pation also depends on how well the program is publicized and understood
by potential participants, and on the ease of the application process.

The stability of housing patterns
A potential reason for homeowners’ reluctance to borrow against their
houses is the concern that, if they did decide to move, they would have to
pay back the loan with interest and could be left with inadequate resources
at a vulnerable time in their lives.

A recent study examined the stability of homeownership precisely to
assess whether borrowing against home equity is a reasonable option
(Munnell et al. 2020), using data from the 1992–2016 waves of the Health
and Retirement Study (HRS). To describe the typical housing trajectories of
people in their 50s until death required the creation of a synthetic cohort,
‘splicing’ together two cohorts to create a complete picture of late-life
housing trajectories. Sequence analysis was used to group together com-
mon residential patterns among homeowners who do move. The analysis
uncovered four groups (Figure 12.4).

The first two groups could be characterized as ‘never movers’ and ‘sta-
ble movers.’ Group 1 (53%) includes those who never move from the
original home they owned in their early 50s. Group 2 (17%) moves around
retirement into a new owner-occupied home and then generally stays in
that new home until death. Both of these groups end up with substantially
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Figure 12.4 Sequence groups for homeowning households in the synthetic cohort,
1992–2016
Source: Munnell et al. (2020).
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more housing wealth than the movers the last time they are observed. The
movers consist of two distinct groups—‘frequent movers’ (Group 3) and
‘latemovers’ (Group 4). The ‘frequentmovers’ (14%) end up with less com-
bined housing and financial wealth than any other group at the end of the
observation period. The ‘late movers’ (16%) stay in their original homes
until their 80s and then move into either a rental or a long-term services
and support (LTSS) facility, likely due to a health impairment.

The overall conclusion is that most homeowners—the exception being
the ‘frequent movers’—experience enough residential stability to tap home
equity through property tax deferrals. The question then is whether they
would choose to participate.

Participation rates in existing programs
To date, property tax deferral programs appear to be used infrequent-
ly. As noted above, one practical hurdle is awareness of their existence:
the programs are generally administered locally and have limited budgets
for outreach.10 In addition, the actual process of applying poses a barri-
er, as potential participants must often mail or deliver tax returns, deeds,
and birth certificates with application forms. Despite these hurdles, over
10 percent of eligible homeowners in Oregon participated in its property
tax deferral program from the mid-1980s to mid-1990s—a period of rising
property tax rates and high interest rates for consumer loans.11

One could expect participation in an improved Massachusetts program
to exceed that of Oregon, since the property tax burden is substantial,
the program would be well-publicized, and participation would require
homeowners simply to check a box on their tax bills. In that environment,
one would expect that participation would be driven by need. The NRRI,
based on data from the 2016 SCF, predicts that—without using their home
equity—61 percent of homeowners age 55–59 will be at risk in retirement,
compared to just 33 percent of this group if home equity is used. A lit-
tle over half of these homeowners report a strong bequest motive (34%)
and are probably unlikely to participate in the program. But those with no
bequest motive (11%) may well be willing to defer taxes, and perhaps half
of those with a weak bequest motive (17%) as well. These assumptions yield
the estimate of roughly a 20 percent participation rate with a well-publicized
program.

Financing a State-wide Program
The proposed property tax deferral program would be revenue neutral
at the household level; the state provides the cities and towns the money
up front and recoups the outlay with interest when the home is sold. Two
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Table 12.2 Home value remaining and survival probability at selected ages for a
household starting deferrals at age 65

Age Home value used plus
interest (%)

Home value remaining
(%)

Survival probability
(%)

95 37 63 29
100 45 55 8
105 52 48 1

Note: The calculations assume no mortgage on the property and use the same assumptions as
the model (see Appendix D).
Source: Authors’ calculations.

buffers in the proposal would reduce risks to the sponsor. First, a surcharge
of 50 basis points could be added to the interest rate to cover administrative
costs. Second, deferrals would be capped to protect the sponsor against a
decline in home value below the amount owed due to a failure to maintain
the home or a more general decline in housing prices.

While stopping deferrals once a homeowner owes more than a set
percentage of the home’s assessed value in deferred taxes, interest, and
mortgage protects the sponsor, it could force some homeowners to start
paying taxes again after years of deferrals. Thus, setting the appropriate cap
involves striking a balance between protecting the sponsor and protecting
homeowners. A cap at 60 percent appears to balance these interests. To
reach this cap, a 65-year-old homeowner without a mortgage could defer
taxes every year for over 40 years—a deferral period that few homeowners
would require (Table 12.2). From the sponsor’s perspective, this cap would
leave at least 40 percent of the first million dollars of home value as a buffer
to ensure that proceeds from selling the house would be sufficient to repay
the deferred taxes plus interest.12 In a similar vein, the cap would limit the
risk to the sponsor of falling property values, as the dollar amount of the
cap would fluctuate with changes in the assessed value.

While a cap and a buffer on the interest rate should protect the sponsor
from losses, the program start-up would involve an extended period when
deferred property tax payments would exceed the amounts recouped from
the sale of houses due to a move or the death of the homeowner. The finan-
cial shortfall would need to be covered either by the state or through some
arrangement with the private sector.

To get a sense of the pattern of the shortfall during the start-up and to
understand the factors that could affect its size, consider a world where the
amount of property taxes collected did not increase and the population of
homeowners over 65 remained constant. In this simple model, the amount
required to finance a property tax deferral program would be highest in the
first year of the program, declining each year thereafter as people exited the
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Source: Authors’ projections of proposed Massachusetts program.

program and paid back the taxes they had deferred. The total outstanding
amount therefore would grow quickly at first before stabilizing as taxes paid
back began to equal new deferrals.

In reality, home prices do increase, the population over age 65 is grow-
ing, and interest and administrative expenses accrue each year. So instead
of reaching a steady state, the revolving debt account would grow. The cost
projections presented below take all these factors into account. In addi-
tion, the assumption is that the 20 percent of homeowners age 65+ who
are estimated to participate in the program would defer taxes every year
until the last homeowner died. The results of the model show that—with a
five-year phase-in—the program would require about $100 million in new
loans in the first year, with the amount rising to $555 million in 2026 before
declining (see Figure 12.5). The question is how to finance these shortfalls,
particularly during the start-up period.

A public approach
In our view, the most efficient approach would be for the state of Mas-
sachusetts to cover the costs through borrowing. That is, when an age 65+
household in Natick, MA, checks the box on its property tax bill indicating
a decision to defer its $5,000 in property taxes, Natick would automatical-
ly have a lien against the home for the deferred taxes. Natick would notify
the state and the state would then forward $5,000 to Natick. The state would
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then need some way to cover the $5,000 expenditure and associated interest
costs in its budget.

Since general obligation bonds are typically utilized only for capital
expenditures, and the terms of the bonds are typically tied to the projects
that are being funded, the most logical vehicle would be debt based on
anticipated revenues. This approach could involve Revenue Anticipation
Notes (RANs) or Tax Anticipation Notes (TANs), which are general obli-
gations of the state but are repaid with the revenues or taxes collected at
some point in the future. Traditionally, these notes are shorter term obliga-
tions (almost like commercial paper), typically repaid within the same fiscal
year. But experts suggest that the proposed legislation could extend that
term. For example, in the early 1990s, the state issued a seven-year general
obligation debt to fund the deficit, in anticipation of revenues to be collect-
ed in the future. Regardless of the specific approach taken, homeowners
would only be charged the low interest rate that states would have paid on
the debt, which would have been exempt from federal and state personal
income tax.

The bond deal would be much easier to structure if interest were paid to
the bond holders each year. One option is for the state to front the interest
out of its budget each year and get repaid when the property is sold. Some
experts are skeptical, however, as to whether the state would be willing to
take on this responsibility—even though the interest would amount to only a
tiny fraction of the budget. A second option is for the homeowner to pay the
interest and administrative surcharge each year instead of including these
costs in the deferred amount. While the latter approach would simplify the
bond deal and substantially reduce borrowing amounts, it would also com-
plicate the program and perhaps dissuade homeowners from participating.
Of course, the alternative is not to pay the interest each year but rather to
issue zero-coupon bonds, which is a way to finance the interest through bor-
rowing. But zero-coupon bonds are more expensive and rarely used by state
governments. In any event, financing the accruing interest would need to
be addressed.

For calculating the cost of the program, we have assumed that the inter-
est on the deferred taxes is financed by borrowing. The borrowed amounts
would add toMassachusetts’ outstanding debt, which currently equals about
14 percent of gross state product (GSP). At its peak, program borrowing
would increase Massachusetts’ debt outstanding from 14 percent to 15.1
percent of GSP (Figure 12.6).13 Thereafter, the program’s impact would
decline steadily. The key question for the state is whether the addition-
al borrowing would affect its credit rating. One would think that since
the deferred taxes are secured by liens on the properties, rating agen-
cies would conclude that the financial strength of the state had not been
compromised.



244 New Models for Managing Longevity Risk

20%

10%

5%

0%

15% 0.1 0.4 0.7
1.0 1.1 1.0 0.9 0.9 0.8 0.8 0.7

14 14 14 14 14 14 14 14 14 14 14

2020 2025 2030 2035 2040 2050 2060 2070 2080 2090 2100
Debt related to the program Debt without the program

Pe
rc

en
ta

ge
 o

f G
SP

Figure 12.6 Massachusetts debt relative to gross state product with and without the
program, assuming 20 percent participation rate, 2020–2100
Sources: Commonwealth of Massachusetts (2002–2019); Federal Reserve Bank of St. Louis
(2018); and authors’ projections.

In the end, the state must decide if it is willing to take on the financing
of a broad-based property tax deferral program. If the state is reluctant to
do so, the obvious question is whether private sources of funding would be
available.

Relying on the private sector
It is possible that a private-sector company might be interested in funding a
property tax deferral program, providing it generated a meaningful volume
of transactions. One approach might involve a private financial intermedi-
ary working directly with cities and towns. That is, when a 65-year-old Natick
homeowner checks the box that he or she would like to defer $5,000 of prop-
erty taxes, the private company would give the town of Natick $5,000 and
then take an assignment of the deferred tax amounts and the related lien on
the homeowner’s house. The company would repeat this process with oth-
er Massachusetts cities and towns. The attractiveness of such a proposition
would depend in the first instance on the interest rate the company could
charge the homeowner. But even with an interest rate noticeably above that
charged by the state, the company might have to wait 30 years or more to
get back its $5,000 plus interest. To get an immediate payment, the com-
pany could potentially package together a batch of these loans, securitize
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them, and sell the securitization instruments on the open market. The suc-
cess of such transactions depends on how receptive investors are to the new
security.

The costs of a private company dealing with 300+ cities and towns in Mas-
sachusetts at a local level could be prohibitively expensive. Alternatively, the
private financial intermediary could work directly with the state, whereby
the state would aggregate all the property tax deferrals and related tax
liens. It would then sell these claims to the private financial intermediary,
which would securitize them and sell the securities. This approach would
require less private-sector involvement, but the state would have to charge
a rate higher than its general obligation borrowing rate to compensate the
financial intermediary for liquidating these claims earlier in the process.

One option might be to have the state’s portion of the program overseen
by the Massachusetts Housing Finance Agency (MassHousing).14 This state
agency offers numerous programs to facilitate homeownership, so a prop-
erty tax deferral program might be a logical addition to its portfolio. The
agency has the ability to issue tax-exempt debt, and it also issues mortgage
debt which it then securitizes. Given its focus and expertise, MassHous-
ing might be able to facilitate the private financing of a state property tax
deferral program.

These two approaches represent different options for how involved a
private company could be in managing the program. In the first instance,
the private financial intermediary could take on the task of providing edu-
cational materials for local officials. In the second instance, the company
could work directly with the state or MassHousing to structure and manage
the program. A question of sequencing also arises. The government could
get the program up and running by issuing government debt and then,
if reluctant to increase its indebtedness further, invite a private financial
intermediary to purchase and securitize these claims.

The involvement of the private sector requires a clear trade-off. The costs
to the homeowner would be higher with private-sector involvement, but a
less expensive publicly financed program is of no use to anyone if it is never
enacted.

Effects on Homeowners
Tapping home equity would provide a way for many resource-strapped
seniors to make ends meet or to maintain their pre-retirement standard
of living. In fact, for many households, particularly those with less wealth,
their home equity is larger than their financial assets. They could access
their equity most directly by selling the house and purchasing a small-
er, less expensive house for their retirement. Such a shift would not only
produce a cash bundle but also it might reduce the expenses associated
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with homeownership. The problem is that most retirees are attached to
their homes and want to age in place. For retirees who want to stay
put, the only alternative is to borrow against their home. This borrowing
could be done through a state property tax deferral program or a reverse
mortgage.

Property tax deferrals and reverse mortgages are similar in three ways:
(1) they require homeowners to occupy the home as their primary resi-
dence;15 (2) they allow older homeowners to tap their home equity while
remaining in their home; and (3) they are repaid when the borrowers sell
the home, no longer occupy it as a primary residence, or die. However, these
approaches also differ along three dimensions: complexity, cost, and access
to funds.

Complexity
Relative to reverse mortgages, property tax deferrals are a simple way to
tap home equity. Essentially all reverse mortgages are government insured
Home Equity Conversion Mortgages (HECMs), available to homeowners
age 62+. The application process is daunting, and borrowers need to meet
many requirements before they can be approved for a reverse mortgage.
They need to:

• certify that at least one of the owners is over age 62;
• own the property free and clear or have paid down a considerable

amount;
• verify their income, assets, monthly living expenses, and credit history;
• have a history of timely payment for real estate taxes and hazard and flood

insurance;
• have no delinquency on any federal debt;
• ensure that the property meets all of the Federal Housing Authority’s

standards and flood requirements; and
• participate in a consumer information session given by a Department of

Housing and Urban Development (HUD)-approved HECM counselor.

In comparison, homeowners applying for a property tax deferral would only
need to certify that:

• at least one of the owners is over age 65; and
• they owe less than 60 percent of the property’s assessed value in deferred

taxes, accrued interest, and mortgages.

While mandatory counseling sessions would not be required for proper-
ty tax deferral, a major educational initiative by cities and towns would be
needed to ensure that applicants fully understood that deferring taxes—
in the absence of appreciation in house prices—reduces the amount that
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could be left to their heirs. But property tax deferral—checking a box on
the property tax bill—is an infinitely easier way to access home equity than
taking out a reverse mortgage.

Costs
Two types of costs can be involved in accessing home equity: up-front costs
to gain access to the product and interest costs associated with the loan (to
be repaid, in both cases, when the homeowner moves or dies).

Reverse mortgages have both up-front costs and an interest charge on
funds borrowed. In the case of a $500,000 house, the upfront cost would
total about $19,000—a $6,000 origination fee, a $10,000 insurance premi-
um, and $2,500 in other closing costs.16 In terms of costs of borrowed funds,
the interest rate is set at 2.5 percentage points over London Interbank
Offered Rate (LIBOR), which in January 2020 was 2 percent.17 Another 0.5
percentage point is added to the rate for ongoing insurance costs to bring
the total to 5 percent.

In contrast, borrowing through a property tax deferral program would
involve no up-front costs andmost likely a lower interest rate. If, as discussed
above, the government funded the program by issuing longer term TANs
or RANs, the interest rate plus buffer could be as low as 2.5 percent as of
January 2020.18 In short, the costs for a homeowner to tap home equity
would be substantially lower through property tax deferral than taking out
a reverse mortgage.

Access to funds
Access to funds has two dimensions: the amount that can be borrowed
against the house and flexibility in accessing those funds.

In terms of themaximum amount the homeowner can borrow, a compar-
ison between reverse mortgages and property tax deferrals requires some
assumptions. The amount available via a reverse mortgage depends on the
age of the youngest borrower or eligible non-borrowing spouse; the current
interest rate; and the lesser of the appraised value, the HECM Federal Hous-
ing Administration (FHA) mortgage limit of $765,000, or the sale price.
Reverse mortgage borrowers can choose equal monthly payments, a line of
credit, a combination of monthly payments and a line of credit, or a single
disbursement lump sum. Typically, HECM loans are set up as a line of credit
(Pinnacle Actuarial Resources 2019). Let us assume for purposes of compar-
ison, however, that homeowners want their money up front. In early 2020,
the 65-year-old owner of a $500,000 house could receive $230,000 through
a reverse mortgage.19 If the owner accessed that money and used the 4
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percent rule of thumb (the withdrawal rate that should allow the home-
owner not to exhaust the principal), the $230,000 would provide $9,200 in
additional annual income for as long as the homeowner was alive.20

For the same $500,000 house, property tax deferral would reduce the
average homeowner’s expenses—and thereby increase income available for
items—by $5,000 annually. Thus, the reverse mortgage offers the home-
owner the ability to borrow more against home equity than a property tax
deferral program. This relationship holds until the house value exceeds the
FHA limit of $765,000, after which the gap between the two sources nar-
rows a bit as property tax deferral (as proposed) would be applied to the first
$1,000,000 of assessed value. In no case, however, could a property tax defer-
ral program offer a homeowner hundreds of thousands of dollars up front.

On the flexibility side, both approaches offer the homeowner some lee-
way. One advantage of property tax deferral is that homeowners can choose
to use the program to cover only unusual expenditures, such as a new roof,
or to use it year after year to supplement their other sources of retirement
income—although, as noted above, this option raises some administrative
issues. Reverse mortgages also offer flexibility in that borrowers can (and
do) take their money as a line of credit. Under the HECM program, any
unused balance of the line of credit grows over time at the same interest
rate used for the loan. So, borrowers selecting this option see an increase
over time in the amount available to them. The downside of not borrowing
all the money available through the line of credit is that the homeowner will
have paid substantially more in up-front costs than necessary.

The bottom line from the perspective of the householder is that the prop-
erty tax is far less complicated and less costly than a reverse mortgage, but
for most homeowners the reverse mortgage offers the opportunity to access
more home equity. Of course, accessing more home equity is not costless;
the more that must be repaid with interest at moving or death, the less is
left for homeowners or their heirs.

Conclusion
Many retirees will have insufficient money from conventional retirement
programs to maintain their standards of living when they stop working. To
help support themselves, they will need to tap into their home equity, which
is the major asset for most middle-income households. But tapping home
equity is difficult. Most people are reluctant to downsize and, even when
they do, they rarely reduce their housing expenses. Reverse mortgages are
an option, but most households are put off by the enormity of the decision,
the complexity of the product, and the high up-front costs.

A state-wide property tax deferral program overcomes the hurdles to
accessing home equity. Property tax deferral does not provide access to as
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much home equity as a reverse mortgage, but the offsetting advantage is
that some of the house value after the repayment of the loan and interest
will be available for a bequest.

At the household level, the proposed program is revenue neutral: all tax-
es owed by a participating household are paid back, with interest sufficient
to cover the cost of borrowing and to cover administrative expenses. Never-
theless, because loans are made well in advance of repayments, the sponsor
of the plan must cover start-up costs. If the state government simply bor-
rowed money to cover the annual outlays, Massachusetts’ ratio of debt to
GSP would rise from 14 percent to 15.1 percent. The alternative is to involve
the private sector. This decision would raise the costs to homeowners, but
nevertheless may be a necessary step to get a broad-based program up and
running.



Appendix A

Outline of Proposed Massachusetts Property
Tax Deferral Program

Individuals age 65 or older who have owned a home in MA and occupied it as their
principal residence for at least five years would be eligible to defer their property
taxes.

The state’s new property tax deferral program procedure would work as follows:

(1) The first-quarter property tax bill for all cities and towns will include a check-
box where homeowners certify their eligibility for the program and indicate
their desire to participate on an annual basis.

(2) Under Chapter 60 Section 37 of the Massachusetts General Laws, unpaid
municipal property taxes are automatically secured by a lien on the home. The
city or town would continue to retain the lien for deferred taxes and interest;
and this lien would still be prior to other liens, such as mortgages.21

(3) For those choosing to participate, the city or town will forward a copy of the
property tax bill to the Massachusetts Department of Revenue.

(4) The Massachusetts Department of Revenue will send the town an amount
equal to the deferred taxes.

(5) The legislation would provide that the state will be repaid the principal plus
interest when the homeowner sells the home or dies. In the case of property
owned jointly, the state will be repaid when the surviving owner sells or dies.
The deferral amount can also be repaid earlier at the homeowner’s discretion.

(6) The homeowner can defer property taxes until the sum of deferrals, accumu-
lated interest, and mortgages reaches 60 percent of the first million dollars of
assessed value.

(7) The interest rate each year will be set at the state’s borrowing cost plus a buffer
of 50 basis points to cover administrative costs and defaults.

(8) The state will borrow the funds each year to transfer an amount equal to the
deferred taxes for that year to the city or town.

(9) Once notified that the home has been sold, the city or town will collect the
deferred taxes plus interest and remit this amount to the state.

(10) The deferred taxes and interest would be due within one year, after which the
interest rate penalty would begin.
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Sample property tax bill



Appendix C

Effect of Property Tax Deferral Program on
Homeowners in Massachusetts

On average, homeowners age 65+ inMassachusetts will be able to defer about $5,000
per year in tax expenditures through the proposed program. This average deferral
amount varies by county, from a low of $3,614 in Bristol County to a high of $5,963
in Middlesex County.

Table C1. Average property value and tax for households age 65+, 2017

County Property value ($) Property tax ($) Median income
(before taxes) ($)

State-wide
average

475,754 4,745 63,050

Barnstable 562,732 4,068 62,460
Berkshire 326,970 3,378 45,500
Bristol 332,937 3,614 58,000
Dukes 652,153 3,525 58,000
Essex 469,248 5,138 67,070
Franklin 315,913 4,707 69,700
Hampden 240,417 3,862 53,700
Hampshire 294,059 4,325 66,200
Middlesex 654,093 5,963 71,090
Nantucket 652,153 3,525 58,000
Norfolk 590,009 5,644 74,200
Plymouth 404,798 4,539 62,100
Suffolk 702,768 3,898 71,900
Worcester 357,330 4,847 59,250

Note: American Community Survey (ACS) Public Use Microdata Sample (PUMS) is used to
calculate county-level statistics; PUMS is a subsample of the full ACS (IPUMS) sample.
Source: US Census Bureau, American Community Survey (2018).



Appendix D

Modeling assumptions and sources for
state-wide Massachusetts deferral program

Table D1. Modeling assumptions and sources for statewide Massachusetts deferral
program

Variable Assumption Sources

Economic Variables
Housing price
appreciation

0.5 percent real All-Transactions House Price Index
for the United States (1980–2018).

State ACS borrowing cost 1.2 percent real a

Demographic Variables
Homeowners age 65+ in
Massachusetts

506,332 US Census Bureau (2018)
American Community Survey

Average Massachusetts
home value

$475,754 US Census Bureau (2018)
American Community Survey

Average Massachusetts
property tax rate

1 percent US Census Bureau (2018)
American Community Survey

Mortality Age-based period life
table

SSA Period Life Table 2019)

Population growth Based on UMass (2019–
2035); and SSA (2035–
2100).

University of Massachusetts Don-
ahue Institute (2015); 2019 SS
Trustees Report

Program Variables
Borrowing cap 60 percent of home value

assuming no mortgage
Program assumption

Interest charged to
household

State borrowing cost
+50 basis points for
administration

Program assumption

When deferral and inter-
est paid back for married
households

When last member of a
couple dies

Assumption for estimate

Participation rate 20 percent NRRIb

Phase-in period for the
program

5 years Program assumption

Notes: a Massachusetts assumed borrowing rate is based on a 10-year general obligation bond
rate, which historically tracks closely to the 10-year treasury bond rate. The 10-year treasury
yield over the past two decades averaged 1.2 percent in real terms. Financial institutions such
as J. P. Morgan use the same long-run projection for 10-year treasury bonds. See Electronic
Municipal Market Access (2005-2019) and J. P. Morgan (2019).
b Share of NRRI homeowning households ages 55–59 who are at risk of being unable to main-
tain pre-retirement standard of living with no bequest motive plus half of at risk households
with a moderate bequest motive
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Notes
1. For details on the NRRI methodology, see Munnell et al. (2018).
2. For detailed information on each state’s program, see Lincoln Institute of Land

Policy (2019).
3. In addition, qualified senior homeowners can work off up to $1,500 on their prop-

erty tax bill by volunteering for their city or town. The city or town administers the
program, keeping track of hours worked, and credits for each hour worked an
amount not to exceed theminimumwage ($12.75). Each city or town can change
the income limits and benefit amounts up to the maximum. The tax work-off
credit cannot exceed the total tax due after any other exemptions. An approved
representative may do the volunteer work for people physically unable to provide
such services. See Massachusetts Acts of 2016 (2016).

4. Renters are also eligible for the Circuit Breaker Credit, if one-quarter of their
annual rent exceeds 10 percent of their income.

5. InMassachusetts, localitiesmay petition the state for permission to set the income
limit even higher than the Circuit Breaker limit for single head of households.
For instance, Newton set their income requirement at $86,000, well above the
$60,000 Circuit Breaker limit.

6. Any mortgage lender must agree that the locality’s interest in the property would
take priority over all other interests (Massachusetts Acts of 2016).

7. After six months, the treasurer may petition to foreclose the lien on the property.
8. The legislation enacting the deferral program will need to provide that the lien

continues during the deferral period. Under existing law, the lien disappears if
foreclosure proceedings are not commenced within a specific period after the
tax is due.

9. The ability to turn the deferral on and off would have to be carefully delineated.
At a minimum, the election should properly be done on an annual—as opposed
to quarterly—basis. In addition, for the homeowner who defers in 2020, but pays
full taxes in 2021, does the 2021 payment go to pay off the 2020 deferral or to
cover the current year only? A simpler, but less flexible, approach would have the
election carry forward unless the homeowner revokes the deferral and repays the
deferral in full.

10. For example, a 1998 AARP report found that just 20 percent of people who were
eligible for property tax relief programs knew they existed. But even of those who
knew of the programs, just 1.4 percent participated.

11. This estimate was derived using Oregon Legislative Revenue Office (2001); Ore-
gon Department of Revenue (2009); and authors’ calculations from US Census
Bureau, American Community Survey (1960−2008).
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12. Almost 60 percent of Massachusetts homeowners age 65+ own their home free
and clear (US Census Bureau, American Community Survey, 2018).

13. The projection assumes a population growth pattern that follows the Universi-
ty of Massachusetts Donahue Institute (2015) for the short term and the SSA
Trustees Report (2019) for the long term; a home appreciation rate of 0.5 per-
cent in real terms; a 1.2 percent state borrowing rate in real terms; a 14 percent
debt to GSP ratio (a stable ratio from 2011 to 2018) in the absence of the pro-
gram, and a 2.1 percent growth rate for GSP. See Appendix D for details onmodel
assumptions.

14. For information on the agency’s role in encouraging homeownership, see Mas-
sachusetts Department of Housing (2020).

15. Ensuring that the property is owner-occupied raises an administrative issue for
property tax deferral programs. Even though prohibited, a 65-year-old could
defer property taxes and then rent out the home. Cities and towns do not
currently provide any oversight in this area. On the other hand, MassHousing
does have this obligation for some of its programs, which offers another reason
for considering embedding the program within the agency.

16. In this example, the origination fee used is the maximum allowed (the greater
of $2,500 or 2% of the first $200,000 of the home’s value plus 1% of the
amount over $200,000); the insurance premium is calculated as 2 percent of
the home value for all borrowers (based on data since late 2017); and the
estimate for other closing costs (which include appraisal and legal fees) relies
on the calculator from the National Reverse Mortgage Lenders Association
(NRMLA 2020).

17. The interest rate in this example is an adjustable rate, like most reverse mortgage
loans taken out by homeowners. The lender’s margin of 2.5 percent comes from
NRMLA. For historical statistics, such as adjustable rates and fixed rates on all
HECM originations, see the monthly publications by HUD. Interest rates may
have declined as a result of the COVID-19 pandemic, but this chapter relies on
rates from a less atypical period.

18. The estimate used here reflects the most recent data available. Given the COVID-
19 pandemic, the rate may have declined since January 2020.

19. HECM principal limit factors (PLFs) provide the percentage of the maximum
claim amount (MCA) allowable in total cash draws, given the age of the bor-
rower(s) and the ‘expected’ interest rate of the loan. Based on the HECM PLF
tables (effective October 2, 2017), the factor for a homeowner at age 65 with the
assumed interest rate (one-year LIBOR rate plus lender’s margin only) is 0.459,
which yields $230,000 for a $500,000 house.

20. Regarding the 4 percent rule, some investment experts have suggested it is out-
dated and that individuals would be safer using a lower withdrawal given the
prolonged environment of low returns on fixed-income portfolios. Alternatively,
if instead of using any such rule of thumb the homeowner purchased an annu-
ity, the annual income would be greater—$14,450 for a single life and $12,200
if the homeowner selected a joint and survivor product. But few people actual-
ly purchase annuities. The annuity amount is calculated using market quotes as
of January 22, 2020, from WebAnnuities Insurance Agency, Inc. for a 65-year-old
male in Massachusetts.
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21. The legislation enacting the deferral program will need to provide that the lien
continues during the deferral period. Under existing law, the lien disappears if
foreclosure proceedings are not commenced within a specific period after the
tax is due.
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Chapter 13

The Market for Reverse Mortgages among
Older Americans

Christopher Mayer and Stephanie Moulton

Reverse mortgages have long been viewed with skepticism by some retirees,
financial planners, and financial institutions. Potential concerns are many,
including high costs, dicey sales practices, and the potential for retirees
to lose their home if things go badly. Interestingly, the same concerns
about reverse mortgages or similar products (‘equity release’ options) seem
to persist in many countries with very different institutions and financial
systems.

Yet the need to access additional retirement assets like home equity
has never been stronger. Academics and researchers lament the lack of
adequate retirement savings and growing debt among older Americans.
Media headlines such as ‘Over 60 with Decades Left on the Mortgage: The
New Retirement Math’ in the Wall Street Journal (Rexrode 2020) are com-
mon. Recent studies by the Urban Institute, the Federal Reserve Bank of
New York, and a number of academics point to the increase in the number
of American householders entering retirement age with a mortgage and
growing average mortgage balances, both in real dollars and as a share of
home equity.1 For example, the proportion of older adults entering retire-
ment with mortgage debt has more than doubled from 20 percent in 1992,
tomore than 40 percent in 2016.2 This is occurring even as ever fewer house-
holds have a traditional pension and retirees have shrinking 401(k) and
other retirement savings. The economic and financial shrinkage associated
with COVID-19 will only make this problem worse.

Yet the growth in housing debt in the US can also be seen in a differ-
ent light—as evidence that older householders are effectively consuming
home equity in retirement. Many older householders use traditional mort-
gage instruments like a Home Equity Line of Credit (HELOC), second lien,
or cash-out refinancing to draw downhome equity during retirement years.3

Similarly, by leaving existing debt in place for longer, retirees are missing
out on the increase in home equity that used to take place in previous
generations, effectively further reducing savings.
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In: New Models for Managing Longevity Risk. Edited by Olivia S. Mitchell, Oxford University Press.
© Pension Research Council (2022). DOI: 10.1093/oso/9780192859808.003.0013
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Of course, the problem with using traditional mortgage debt to fund
retirement is that such debt must be paid back just as many householders
are retiring and facing sharp drops in their income. Research by Engle-
hardt and Eriksen (2019) shows that elderly homeowners with a mortgage
face housing expense burdens that mirror those of renters, with a grow-
ing share of retirees spending 30 to 50 percent or more of their income
on housing expenses. One in four older adults engages in expensive credit
card behaviors, including paying only the minimum balance, paying over
the limit fees, and using credit cards for cash advance (Lusardi et al. 2020).
Rates of personal bankruptcy are increasing more quickly for older adults
than any other age group in the US (Fisher 2019; Li and White 2020).
It is perhaps not surprising that a higher level of debt—particularly non-
housing consumer debt—is associated with increased stress among older
adults (Haurin et al. 2019). While many workers report an offsetting desire
to retire later, data shows that few elderly people retire as late as they had
planned to at younger ages.4

For most retirees, home equity is the largest single asset they bring into
retirement, even after subtracting mortgage debt. Nearly 80 percent of
adults age 65+ own their homes, and most do still own those free and clear.
Using data from the 2016 Survey of Consumer Finances, Moulton and Hau-
rin (2019) estimated that the median homeowner age 62 and older held
more wealth in the form of home equity than in financial assets: $139,000
in home equity, compared to $101,800 in financial assets.

Finding a way to responsibly use home equity would seem to be a priority.
Yet it has also been an elusive goal. One exception is in theUnited Kingdom,
where equity release options have been growing rapidly in recent years. By
one estimate, about one-in-three mortgages taken out by borrowers over
age 55 is an equity release product. Relative to the population of retirees,
the effective market in the UK is nearly five times the size of that in the US.
Similarly, Canada has seen a sharp rise in the use of reverse mortgages. One
reason for the growth in equity release products in the UK is that mortgage
originators are asked to ensure older borrowers are able to afford mortgage
payments using retirement income, not just current income at the time of
the mortgage. This has pushed mortgage originators to raise the option of
equity release products with older borrowers, and it is likely an important
factor behind their increasing use. Furthermore, UK financial planners do
not face some of the regulatory restrictions in place in the US and often
discuss equity release and other options to use home equity. Also, unlike in
the US, they can also earn a commission from the sale of such products.

In this chapter we explore the US reverse mortgage market and the rea-
sons behind its apparent failure to help fund retirement.We do so while also
exploring how older borrowers use home equity and various types of mort-
gages to finance their retirement. To do this, we access data from the 2018
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Home Mortgage Disclosure Act (HMDA), which, for the first time, includes
significantly expanded data such as the type of mortgage available, age of
borrowers, interest rate and costs for each loan, and the lender. Lenders
must also provide information on rejected applicants. We can separately
identify reverse mortgages and compare them to other types of cash-out
borrowing. We also explore other types of mortgages taken out by seniors,
including traditional refinancing and purchase mortgages.

The results show that Americans age 62+ access a wide variety of sources
to borrow against their principal residence. In 2018, only 33,000 originated
reverse mortgages were reported in HMDA, versus 609,000 originated equi-
ty extraction loans such as HELOCs, cash-out refinancing, first liens not
for refinance or purchase, and second liens, all of which require traditional
mortgage payments, typically for 15 to 30 years. An additional 688,000 older
Americans originated amortgage for home purchase or a refinancing,many
of which will require payments beyond age 90. Our analysis focuses on the
Home Equity Conversion Mortgage (HECM) program, a US government-
insured reverse mortgage that represents 94 percent of all reported reverse
mortgage originations.

After documenting the extent to which home equity borrowing is impor-
tant for many retirees, we examine the barriers to accessing home equity
for older adults and find that denial due to excessive debt payments is a
bigger problem for the elderly than for younger potential borrowers. Our
data show that more than 50 percent of older adults denied HELOC or sec-
ond liens in 2018 were denied because they could not afford the monthly
mortgage payment, compared to 41 percent who were denied for cred-
it reasons. An estimated 70 percent of older adults denied HELOC and
second liens had debt to income (DTI) ratios in excess of 41 percent. By
contrast, for homeowners under the age of 46, only 35 percent were denied
a HELOC or second lien due to affordability (nearly half being denied due
to a poor credit history). At an age where retirement (and thus a loss of
income) is increasingly likely, the large amount of existing debt appears to
be a problem for a large number of older homeowners.

Given that high debt payments are a barrier to affordability for the
elderly, we consider reasons that no-payment loans like a reverse mortgage
represent such as small share of total borrowing. For example, simula-
tions show that between 26 and 36 percent of rejected HELOC and second
lien applicants likely could have accessed a reverse mortgage (n = 54,000
to 74,000). Similarly, between 28 and 40 percent of approved HELOC
and second lien borrowers could have used a reverse mortgage (n = 77,000
to 108,000). Maybe not surprising, given the large amount of borrowing
among many older applicants, the principal reason that reverse mortgages
couldn’t help more HELOC and second lien applicants is that they would
not qualify for a reverse mortgage because they need to borrow too much
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money. Initial loan to value ratios (LTVs) for reverse mortgages are much
lower than for traditional mortgages because of the negative amortization
of the balance when a borrower is not making mortgage payments.

Next, we explore various reasons why reverse mortgages may not be used
more frequently. Our analysis considers four potential reasons that old-
er borrowers already considering home equity borrowing do not choose
a reverse mortgage, including product reputation, higher costs, bequest
motives, and regulatory barriers. We also discuss other motives for not using
home equity among those who don’t explore a new mortgage, including
precautionary savings and the more general puzzle of why many retirees
fail to spend down other assets in retirement (Poterba et al. 2011, for exam-
ple). We conclude that while high product costs may be a barrier for some
potential borrowers, the poor product reputation and regulatory barriers
also play an important role, particularly in discouraging the participation
of mainstream financial institutions which might be able to bring distribu-
tion efficiencies, lower costs, and retirement advice that incorporates home
equity into financial plans.

The Market for Reverse Mortgages and
Equity Release Products
Equity release options in the US and abroad
A reverse mortgage is a loan that allows an older borrower to borrow against
the value of the home without required payments. In most countries includ-
ing the US, a borrower can take some up-front cash and the balance of the
loan either as a line of credit (LOC or ‘drawdown’) or with fixed month-
ly payments (tenure payments). A recent survey of selected global equity
release originators by Ernst & Young Global Limited (EY 2020) summarizes
products available across the world. According to the survey, most borrow-
ers take a combination of a fixed up-front payment plus a LOC when the
LOC is available. The LOC allows borrowers to access additional funds as
they desire, similar to a HELOC. In the US, borrowers can make optional
payments and can deduct the portion of the payment that is applied to the
interest in the same way as a traditional (forward) mortgage. Since the loan
balance is expected to grow over time as interest accrues, the origination
LTV ratio of a reversemortgage is typically much lower than for a traditional
mortgage, and the product is restricted to older borrowers who have a short-
er expected time in the property. Common minimum age ranges between
55 (UK and Canada) and 62 (most often in the US) or 65 (Germany). The
amount of proceeds available typically rises for older borrowers.

A reverse mortgage is not the only product that allows borrowers to use
home equity in retirement. It fits inside a larger category of ‘equity release’
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products. In some countries, particularly Italy, Germany, and France, there
is an activemarket in home reversions (or viagers), in which the owner ‘sells’
some or all of the future sale proceeds of the home in return for an up-front
lump sum or annuity payment and the right to live in the home as long as
he or she lives.

Equity release products have a number of insurance features that should
be appealing for retirees and allow them to hedge risks that might otherwise
materially impact their financial position in retirement. This is because the
lender/purchaser is giving up-front cash in return for an uncertain future
payoff from the sale of the home. In the vast majority of countries (excep-
tions include Spain and Germany), the borrower or his or her estate is never
liable for more than the home is worth. Thus, if the borrower lives longer
than expected or home prices fall, the lender/purchaser bears the risk that
the present value of eventual proceeds will be below the amount of mon-
ey advanced to the borrower at the underwritten cost of capital. Few other
products exist that allow a homeowner to otherwise hedge home price and
longevity risk.

Who can benefit from home equity release?
The most obvious candidates for using home equity in retirement are those
for whom few other options exist. For example, Cocco and Lopes (2019)
have simulations that suggest that reverse mortgage demand should be the
highest among those with low levels of nonhousing wealth relative to home
equity, who have a weak bequest motive, and who have high levels of other
pre-existing debt. The importance of pre-existing debt is consistent with
prior empirical research finding that a large proportion of reversemortgage
borrowers use reverse mortgages to pay off debt.

Some studies look to calculate the share of borrowers with a relatively
large amount of home equity relative to total assets or income, finding an
appreciable minority of seniors have little income or financial assets and
a comparably large amount of home equity. For example, Goodman et al.
(2017) estimated that as many as 2.5 million to 4.5 million senior house-
holds (10% to 17% of the 26 million senior homeowners) could benefit
from a vehicle to tap into home equity, including a reverse mortgage. Mayer
(2017) showed that almost one-quarter of senior households have at least
$50,000 in home equity and less than $50,000 in financial assets in 2012.
Moulton andHaurin (2019) estimated that nearly one in five of older home-
owners held less than $10,000 in financial assets, but had at least $40,000 in
home equity. As we show below, originations of reverse mortgages represent
a relatively small share of such potential demand.

An alternative approach to access home equity is through home sale,
however most older adults express strong attachment to their homes.
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In a 2018 survey, 76 percent of respondents age 50+ indicated a desire
to remain in their current home as long as possible (Binette and Vasold
2018). These preferences are consistent with data: for example, from 2012
to 2014, only 1.8 percent of homeowners age 65+ extracted equity by selling
their homes (Goodman et al. 2017). Of older adults who sold their homes
between 1998 and 2014, only about one in four purchased a home of less-
er value, allowing for liquidation of home equity (Begley and Chan 2019).
Those who did sell their homes tended to have higher incomes and more
nonhousing financial wealth (Englehardt and Eriksen 2019).

An important reason that homeowners do not sell their homes is that
their retirement consumption is tied to the home’s value, and owning a
home provides a hedge against outliving their assets. That is, the home is not
simply a financial asset that can be tapped at will, it is also an asset that pays
a ‘dividend’ in the form of imputed rent. Thus, selling the home creates a
challenge: how to invest the proceeds from a sale to ensure sufficient returns
to pay rent over the remaining lifetime. Seniors who rent bear the risk of
running out of money if they live a long time or financial returns are not
what they expect. This might explain why homeownership rates across most
developed countries peak at age 65–74 (around 75% to 90%), regardless of
the mortgage finance or pension systems (Goodman and Mayer 2018).

Accordingly, there appears to be an appreciable number of older bor-
rowers who fit into categories that might benefit from taking an equity
release product like a reverse mortgage. Some are the traditional ‘house
rich, cash poor’ households or those who want to eliminate mortgage pay-
ments. Others might want to access liquidity from home equity rather than
selling financial assets, effectively ending up with a portfolio that becomes
increasingly concentrated in home equity with age.

Market size and growth of equity release in the US,
the UK, and Canada
In the aggregate, the total value of home equity for seniors is quite large.
In the US, home equity seniors age 62 had a total of $7.54 trillion in Q1
2020 (NRMLA 2020). Home equity for seniors in large European countries
exceeded €8 trillion in 2013 according to Haurin and Moulton (2017). By
comparison, the aggregate value of equity release products is much smaller.

While aggregate data on equity release products in many countries is dif-
ficult to obtain, we can summarize the reverse mortgage market in the US
and compare it to two growing markets including those of Canada and the
UK.5 The number of reverse mortgages in the US is small and sensitive to
market and policy dynamics affecting who can borrow and the proceeds
available. In the UK and Canada, equity release markets are much larger as
a share of the elderly population.
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Figure 13.1 Home Equity Conversion Mortgage endorsements by calendar year,
median principal limit factor (loan to value)
Source: Authors’ calculations.

For the US, we examine the market for HECM reverse mortgages, or
loans insured by the Federal Housing Administration (FHA), an agency of
the US Department of Housing and Urban Development (HUD). While
there is also a small private-label reverse mortgage program, over this peri-
od, it is estimated that 96 to 100 percent of all reverse mortgages were
HECMs, and systematic data were not available prior to 2018.6

Figure 13.1 charts the volume of HECM reverse mortgages since the
program became permanent in 1998. As is apparent, the growth in the num-
ber of reverse mortgages (LHS axis, white bars) in the US has been hump
shaped and has suffered an appreciable decline in the last decade. Right
before and after the global financial crisis of 2008, reverse mortgage pro-
duction peaked at nearly 115,000 reverse mortgages, accounting for under
0.5 percent of older homeowners. With about 10,000 people turning 65
every day in the US, the share taking out a reverse mortgage is still well
under one percent of the eligible population during most years of the sam-
ple. The growth during the financial crisis is not surprising; seniors who
watched their stock portfolios collapse seemed ever more willing to turn to
their homes to help finance retirement, even as home prices were falling. As
well, there was a large increase in traditional mortgage debt during the mid-
2000s, leaving many older borrowers with relatively big mortgage payments
that they could eliminate with a reverse mortgage.

After the 2008 peak, reverse mortgage originations plummeted for more
than a decade, with tighter underwriting, lower borrowing proceeds, and
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the exit of many brand name originators. Until 2014, the FHA did not
require financial underwriting for borrowers. While there are no required
mortgage payments for a reverse mortgage, borrowers must still pay prop-
erty taxes and insurance (T&I) to be in compliance, and an appreciable
number of borrowers from 2009 to 2012 took out full draws and were left
with no money to cover these costs. This led to a sharp increase in defaults
and FHA-required foreclosures on borrowers unable to make homeown-
er’s property T&I payments, with attendant poor publicity. With these and
other challenges, larger financial institutions such as Wells Fargo, Bank of
America, and MetLife exited the reverse mortgage business.

The increase in defaults and foreclosures and sharp decline in home
values led the FHA to reassess its underwriting and curtail available pro-
ceeds for borrowers as a share of home value. The maximum amount of
proceeds for an HECM is called the ‘principal limit’ (PL) or the share of
home value that can be used as a borrowing base. To protect itself, the FHA
lowered the principal limit factor (PLF)—the proportion of home equity
that can be borrowed; similar to an LTV—substantially between 2012 and
2017.While the average home value forHECMborrowers (calledmaximum
claim amount, or MCA) grew 30 percent between 2009 and 2019, the PL
did not grow at all.7 In addition, in 2015, the FHA limited the amount of
money that a borrower could get to 60 percent of the PLF, unless the bor-
rower had a mortgage or other required property or federal tax liens with
an amount above the 60 percent limit, in which case the borrower could
cover these ‘mandatory obligations’ plus an additional 10 percent (capped
at 100% of the PL). The effective reduction in proceeds available to bor-
rowers, combined with the exit of brand name financial institutions, led to
a sharp decline in the number of HECM mortgages originated.

By comparison, originations of equity release products in Canada and the
UK followed a very different pattern, more than doubling since 2013. In the
UK, equity release offerings increased from £1 billion in 2013 to £3billion
in 2017, with a further 32 percent growth to more than £4 billion by 2019.8

Furthermore, equity releasemortgages represent an estimated 36 percent of
all mortgages for borrowers over age 55 in 2018, doubling their share from
the previous decade. A total of 46,000 equity release plans were originated
in 2018 versus fewer than 42,000 in the US, despite the US having almost
five times the number of retirees. While total volume in 2019 was flat with
2,018, the membership in the Equity Release Council almost doubled and,
prior to COVID-19, the industry expected continued growth in 2020.

In Canada, HomeEquity Bank, the sole seller of reverse mortgages until
recently, reported a record CA$820 million up from CA$309 million five
years earlier. As in the UK, mortgages are available for borrowers age 55
and above, although the bulk of originations are for those over age 65. In
both the UK and Canada, lenders advertise widely in the media. In the UK,



266 New Models for Managing Longevity Risk

equity release products are offered by some of the largest life insurance
companies.

Home Equity and the Market for Reverse
Mortgages
Reverse mortgage originations in the US
The current number of outstanding reverse mortgages in the US is small,
estimated to be below two percent of older homeowners.9 In general, it is
difficult tomeasure the home equitymarket for older adults. Surveys such as
the Health and Retirement Study (HRS) lack details about mortgage types
and terms, and they rely on self-reported data on loan balances. These data
are good for tracking trends in the stock of mortgage debt held by older
homeowners, but they are less useful for examining new originations and,
in particular, the share of reverse mortgages versus other mortgage prod-
ucts. Researchers also use consumer credit panel datasets to track trends in
home equity borrowing among older adults over time (Moulton et al. 2019;
Brown et. al. 2020). However, credit data do not include borrower-specific
information on home values and do not include important information
about loan terms and costs. Further, reverse mortgages are not reported
in credit data because they do not require borrowers to make payments.

Below, we examine data on the vast majority of new mortgages origi-
nated in the US using the 2018 HMDA Loan Application Register (LAR).
Under HMDA, lenders are required to collect and report specific informa-
tion about mortgage applications acted upon and loans purchased during
the prior calendar year. Beginning in 2018, new reporting requirements
came into effect that required most lenders to report on mortgages struc-
tured as open-ended lines of credit, such as HELOCs and reverse mortgages
that were previously only voluntarily reported (CFPB 2019).10 Importantly,
the 2018 HMDA data include new information on both federally insured
HECMs and proprietary reverse mortgages, as well as the age of borrowers,
so we can compare various types of borrowing used by seniors.

The 2018 HMDA data allows us to compare the characteristics of appli-
cants and borrowers of reverse mortgages to the characteristics of mortgage
applicants and borrowers for other types of loans. The goal is twofold: first,
to understand the characteristics of reverse mortgage borrowers; and sec-
ond, to compare reverse mortgage borrowers to applicants for all other
mortgage debt taken out by potential borrowers age 62 and older whomight
otherwise have been eligible for a reverse mortgage.11

Data description
We begin by restricting the HMDA database to those observations where
the applicant or co-applicant is age 62+, as we wish to focus on older
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adults who would otherwise be eligible for a reverse mortgage. To avoid
double counting, we exclude loans that were simply purchased by anoth-
er institution during the reporting period. We further restrict the sample
to loans for single family, owner-occupied properties, excluding invest-
ment properties and second homes. These restrictions result in a sample of
2,510,080 loan applications, of which 1,329,505 resulted in loan originations
during the 2018 period.

Table 13.1 provides a breakdown of observations by loan type and loan
outcome. We separate loan observations into seven different mortgage
types. The first three mortgage types are reverse mortgages, including
‘traditional HECMs,’ HECMs used to purchase a property (‘HECMs for
Purchase’), and non-HECM proprietary reverse mortgages (‘Other Reverse
Mortgages’). Prior to the 2008 housing crisis, there was a nascent market
for proprietary reverse mortgages, but this market more or less disappeared
after 2008. In the last few years, a small proprietary reverse mortgage mar-
ket has developed, but it became more substantial in 2018 when several
lenders began offering the product. Proprietary reversemortgages aremost-
ly concentrated among higher value homes that exceed the property value
limits for anHECM12 or for condominiums that do not qualify for the FHA’s
HECM program.

The other four categories represent different types of traditional (or for-
ward) mortgages; that is, mortgages that require a monthly payment and
must be paid off over a fixed term. Two categories offer the borrower the
option to take out cash. The first category includes home equity lines of
credit and loans. HELOCs include new loans structured as an LOC, where
the borrower typically makes interest-only payments at an adjustable rate on
borrowings up to an approved credit limit for 10 years, followed by a payback
period, usually 15 years, where the borrower must pay back the outstanding
amount. The cost of originating a HELOC is quite low and HELOC bor-
rowers tend to have very good credit scores. ‘Second liens’ are loans that are
defined as second liens excluding lines of credit and loans with a purpose of
refinancing. These loans typically have a fixed rate and payoff period and
are often given to borrowers with riskier credit histories and have higher-
than-average interest rates. The second category of equity extraction loans
includes first mortgages. ‘Cash-out refinancing’ is defined to include loans
originated for the purpose of cash-out refinancing that are not structured
as a LOC and are typically paid back over 15–30 years. ‘First liens not for
purchase’ are closed liens in first position that are not for the purpose of
refinancing or for home purchase.

The remaining two types of mortgages do not involve the borrower
obtaining additional cash. ‘Refinance no cash’ loans include both closed
and open lines of credit for the stated purpose of refinancing without
cash-out, excluding loans for the purchase of a home. Finally, ‘purchase
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mortgages’ are closed-end loans with the stated purpose of home purchase.
In both cases, the bulk of such mortgages involved fixed rates (although
some are also hybrid adjustable-rate mortgages, or ARMs) and a payback
period that is usually 30 years, although some traditional mortgages may
have a shorter 15-year payback period.

Of the modes of extracting home equity, HELOC and second liens are
slightly more common in 2008 than cash-out refinancing or first liens not
for purchase. Both options are quite a bit more prevalent than HECMs.

Reasons for loan denial: Older versus younger borrowers
Table 13.1 also compares the proportion of applications denied or approved
by the lender, as well as those considered incomplete or withdrawn by
the applicant. Rates of denial were highest for HELOCs and second liens,
with more than one-third of older applicants in 2018 being denied. About
one-fourth of cash-out refinancing and first lien mortgages were denied.
Notably, having a weak credit history or high DTI ratio were the top reasons
for denial among these applicants, with more than half of HELOC denials
being due to an inability to afford the monthly payments (e.g. high DTI).
By contrast, reverse mortgage applications were less likely to be denied,
with primary reasons for denial being related to the collateral value of the
property or insufficient cash to cover required costs.

These differences in reasons for loan denial make sense, given that
reverse mortgages carry different criteria for underwriting than forward
mortgages. There is no required monthly repayment of a reverse mortgage,
and thus there is no additional DTI burden from a reverse mortgage. Begin-
ning in 2015, HECMborrowers must demonstrate the ability to pay ongoing
property T&I payments or have sufficient home equity to set aside funds to
pay these expenses in an escrow-type account at the time of loan closing
(Moulton and Haurin 2019). The primary barrier to obtaining a reverse
mortgage is not poor credit history or lack of income, but lack of sufficient
home equity (Moulton et al. 2017). Any existing mortgage debt on a home
at the time of application for a reverse mortgage must be paid off with the
proceeds of the reverse mortgage or in cash at closing.

To give additional perspectives on the reasons that seniors are turned
down for mortgage credit, Figure 13.2 compares reasons for denial of
mortgage applications by applicant age, including applicants age 45 and
younger, age 46 to 61, and age 62 and older. Here, it is clear that inability
to afford the monthly payment is a more substantial barrier to originating
a mortgage for older adults than it is for younger cohorts. For example,
more than 50 percent of older adults denied HELOC and second loans
were denied them due to inability to afford monthly payments, compared
with only 35 percent of those age 45 and younger. For younger applicants,
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and reason for denial, 2018
Source: Author’s calculations from 2018 HMDA data.

a poor credit history is a more common reason for denial across all loan
types.

We next consider the proportion of mortgage applicants with DTI ratios
greater than 41 percent, which is a typical maximum DTI for underwriting.
Figure 13.3 compares older and younger applicants by loan type, including
both those with originated loans and those with loans that were denied. The
proportion of older applicants with high DTI ratios is striking—70 percent
of older applicants denied HELOC or second liens had DTIs greater than
41 percent. Across all loan types, a higher share of older applicants—both
originated and denied—have high DTIs compared to younger applicants.
High debt incurred at younger ages appears to be an appreciable barrier
to additional borrowing or consumer home equity at older ages. At an age
where income will eventually fall as applicants start to retire, debt burdens
remain quite high.

Characteristics of older borrowers
Table 13.2 summarizes the loan and borrower characteristics for originat-
ed reverse mortgage loans, reported in the 2018 HMDA data, compared to
loan and borrower characteristics for traditional mortgage originations to
borrowers age 62+ in the 2018 HMDA data. These data include informa-
tion for 30,898 HECM loan originations, of which 28,946 were structured
as traditional HECMs and 1,952 as HECMs to purchase a home.13 An



272 New Models for Managing Longevity Risk

0.80

0.60

0.40

0.20

0.00

Pe
rc

nt
ag

e w
ith

 D
TI

 >
 4

1%

A
ge

 <
46

(n
 =

 6
28

,3
14

)

A
ge

 4
6–

61
(n

 =
 9

20
,1

77
)

A
ge

 6
2+

(n
 =

 5
63

,6
53

)

A
ge

 <
46

(n
 =

 5
55

,1
10

)

A
ge

 4
6–

61
(n

 =
 9

90
,0

40
)

A
ge

 6
2+

(n
 =

 7
20

,2
51

)

A
ge

 <
46

(n
 =

 4
92

,1
57

)

A
ge

 4
6–

61
(n

 =
 7

63
,0

16
)

A
ge

 6
2+

(n
 =

 5
34

,5
72

)

A
ge

 <
46

(3
,4

20
,5

99
)

A
ge

 4
6–

61
(1

,5
22

,7
24

)

A
ge

 6
2+

(6
34

,5
73

)

HELOC or Second Cash-Out First Lien Refinance Purchase

Originated Denied

Figure 13.3 Denied Home Mortgage Disclosure Act applications by age and loan
type, % with debt to income ratio > 41 percent, 2018
Source: Author’s calculations from 2018 HMDA data.

additional 1952 non-HECM proprietary reverse mortgages are reported in
the 2018 HMDA data.

The loan amount reported in the HMDA data for a reverse mortgage is
the initial principal limit (IPL), or the maximum amount of home equity
available to a borrower based on the borrower’s age, expected interest rate,
and home value. ForHECMs,HUDestablishes a PLF, which is themaximum
LTV ratio at origination. The PLF is multiplied by the value of the property
or the limit set by the FHA, whichever is lower, to determine the IPL.14 In
2018, the property value limit was $679,650. Borrowers with homes worth
more than this limit may have access to a larger share of their home equity
from a proprietary reverse mortgage.

The average loan amounts for traditional HECMs ($165,751) and
HECMs for purchase ($174,918) are much lower than the average loan
amount of $703,735 for proprietary reverse mortgages. This is not surpris-
ing, given that the average property value of proprietary reverse mortgage
borrowers in 2018 was $1.66 million, compared with an average home value
of $358,011 for traditional HECMs and $362,701 for HECMs used to pur-
chase a home. The average HECM borrower had a slightly higher LTV of
0.48, compared to 0.44 for proprietary reversemortgage borrowers. In 2018,
the average interest rate for HECM borrowers was about two percentage
points lower than the rate for proprietary reverse mortgage borrowers.

With regard to demographic characteristics, traditional HECM borrow-
ers were more likely to be Black or Hispanic, compared to HECM for
purchase or other proprietary reverse mortgage borrowers. They were also
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more likely to be single, to have a lower income to underwrite the loan,
and be located in a lower income census tract—although still slightly above
the median income for the Metropolitan Statistical Area (MSA). Compared
to either type of HECM borrower, proprietary reverse mortgage borrowers
tend to be older and from higher income census tracts as a percentage of
the MSA median income.

Next we compare reverse mortgage borrowers to those who take other
types of mortgages. The average property value of $433,561 for HELOCs
and second liens and $393,734 for cash-out refinancing or new first liens not
for purchase is higher than the average traditional HECM property value of
$358,011. The average loan amount for HELOC and second lien borrowers
of $108,918 is smaller than the average loan amount of HECM borrowers.
It is important to note that an appreciable share of the HELOC and second
loan borrowers held existing first mortgages, as the combined LTV for all
mortgages on the property of 0.55 is considerably higher than the LTV of
0.30 for the HELOC or second loan by itself.

The average interest rate of HELOC and second loans of 5.93 per-
cent is a bit higher than the 4.8 percent interest rate on HECM loans,
which becomes 5.3 percent when we add the 0.5 percent mortgage insur-
ance premium (MIP) that must also be paid on an FHA-insured HECM.
This insurance fee also exists for traditional FHA loans, where the MIP
is also unreported, but also for traditional Fannie Mae and Freddie Mac
loans with an LTV above 80 percent where there is a required private
mortgage insurance (PMI) policy. Loan costs are not reported in HMDA
for reverse mortgages or HELOCs, but they are reported for closed-end
forward mortgages, with average up-front costs of about $4,500 for cash-
out refinancing and purchase mortgages, or about 2 percent of loan
proceeds.

Notably, the average combined LTV for the cash-out loan types ranges
between 55 (HELOC and second loans) and 63 percent (cash-out refinanc-
ing and nonpurchase first mortgages). This is striking, given the size of
mortgage debt owed over a repayment period of 25 to 30 years, extending
into borrowers’ 90s and beyond. Such borrowers are taking on mortgage
payments as a share of home value that are nearly as large as much younger
borrowers who have a much longer expected working period.

Consistent with the perception of having strong credit requirements,
HELOC borrowers also appear to have higher income characteristics than
do reverse mortgage or other cash-out borrowers. HECM borrowers live
in lower income census tracts (107% of MSA median) versus cash-out
refinancing or nonpurchase first liens (112%) or HELOCs and second
liens (120%). HELOC and second lien borrowers are less likely to be Black
or Hispanic (10.5%) than cash-out first lien borrowers (15.8%), who are
closer to the traditional HECM minority share of 15 percent. Strikingly,
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HECM borrowers are almost twice as likely to be single female (40%) versus
approximately 22 percent of HELOC and second lien borrowers.

When we examine traditional purchase or refinance mortgages, HECM
borrowers have a similar share to Black or Hispanic borrowers (13–15%)
and also almost double the share of single female borrowers. Further-
more, those in neighborhoods for refinancing and purchase mortgages
have higher incomes relative to theirMSA compared toHECMcensus tracts.

HECM simulations using 2018 HMDA data
Next, we leverage the HMDA data to estimate a series of counterfactual sim-
ulations to determine whether applicants in the HMDA data could have
obtained HECMs instead of the mortgages actually chosen. The simulations
focus on the size of the loan requested without taking credit into account.
In part, this is because we do not observe borrower credit indicators across
all loan types. Nevertheless, relatively fewHECMborrowers are rejected due
to low credit for two reasons. First, since HECMs do not have required prin-
cipal and interest payments, borrowers must only show the ability to pay
property T&I, a much lower income standard. Second, HECM borrowers
with a poor credit history or low income can always choose to take a low-
er IPL and set aside borrowing proceeds to pay future T&I.15 Thus, HECM
borrowers can have a poor credit history or low income and still qualify for
the loan.

To examine eligibility for an HECM, we determine the amount of money
a borrower could qualify for using the initial PLF tables from the HECM
program in 2018. Inputs to the IPL tables include the age of the youngest
borrower and the property value, estimates of which are reported inHMDA.
For the expected interest rate on an HECM loan, another input required
for the PLF table, we use two different values as described below. We com-
pare the loan size requested through a forward mortgage with what we
estimate the borrower could have obtained with an HECM.

We run the simulation with two different sets of assumptions regarding
the HECM expected interest rate and loan costs. The first scenario is a
conservative estimate, with the maximum permissible loan origination fee
and an expected interest rate of 4.75 percent (the median rate in 2018).
The second scenario relaxes some of these assumptions, waiving the lender
origination fee and using an expected interest rate of three percent.

The lower interest rate in the second scenario is important, as borrow-
ers are able to obtain the maximum possible proceeds in the PLF table by
gaining access to a lower interest rate loan. In practice, borrowers who shop
around are often able to obtainmore preferable terms on anHECM, includ-
ing lower rates and thus higher loan proceeds. Also, lenders are often willing
to offer borrowers a lower interest rate on their HECMs if the borrowers take
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more proceeds. This is especially true where the lower rate allows a borrower
to obtain an HECM when, at a higher rate, that borrower would not obtain
sufficient proceeds to pay off a previous lien. The second scenario would be
particularly relevant in times when the 10-year treasury rate falls below that
in 2019, when rates peaked above three percent, compared to average rates
that were 0.5 to 1 percent lower in the other years between 2016 and 2019.
In 2020, with COVID-19 and recent Fed moves, many reverse mortgages
are being originated at or near the three percent rate that obtains a max-
imum PLF. Recent experience along with the data in this chapter suggest
that demand for reverse mortgages may be quite sensitive to interest rates
due to the much larger proceeds available in lower interest rate economic
environments.

We conduct the simulations for both originated forward mortgages and
for applications for forward mortgages that were denied—the latter being
a group of older adults with an expressed preference for borrowing from
home equity who were unable to do so through the mortgage type selected.
The results for originated forward mortgages and for denied applications
can be seen in Table 13.3.

To illustrate our approach, consider the case of HELOC and second lien
originations in Table 13.3. Based on the age of the youngest borrower and
an expected interest rate of 4.75 percent, the estimated average PLF is 0.457
percent (top section of Table 13.3). Multiplying this factor by the borrower’s
property value or the loan limit of $679,650 (whichever is less) results in an
average maximum HECM loan amount (IPL) of $158,258. Note that reduc-
ing the expected interest rate to 3 percent (bottom section of Table 13.3)
increases the PLF by nearly 10 percentage points, raising themaximum loan
amount to $192,299.

We then calculate the borrower-specific up-front costs associated with an
HECM, comprised of lender origination fees, an up-front MIP charged by
HUD, and standard closing costs (e.g. appraisal and closing fees). For the
simulation at the top of Table 13.3, we assume that the maximum origi-
nation fee is assessed by a lender at an average of $4,711 for HELOC and
second lien borrowers in our sample.16 We waive the origination fee in the
bottom of Table 13.3, as this fee is assessed at a lender’s discretion and
lenders might choose not to charge it for borrowers who take large pro-
ceeds and also comparison shop on prices. The up-front MIP is currently
set by HUD at two percent of the home value, amounting to $6,951 for the
average HELOC or second lien borrower in our sample. We also include an
estimated $2,500 for standard closing costs,17 resulting in total estimated
up-front costs of $14,162 for the average HELOC borrower (top section),
or $9,451 with the origination fee waived (bottom section).

It is important to note that the MIP for an HECM buys some protections
not available for other types of mortgages, especially HELOCs. All HECMs



Ta
bl

e
13

.3
C
ou

n
te

rf
ac

tu
al

si
m

ul
at
io

n
s,

H
om

e
E
qu

it
y
C
on

ve
rs
io

n
M

or
tg

ag
e
fe

as
ib

ili
ty

by
lo

an
ty
pe

,2
01

8
H

om
e
M

or
tg

ag
e
D
is
cl
os

ur
e

A
ct

ap
pl

ic
an

ts
ag

e
62

+

O
ri
gi
n
at
ed

D
en

ie
d

H
E
L
O

C
or

se
co

n
d

C
as

h
-o
ut

fi
rs
tl

ie
n

R
efi

n
an

ce
n
o

ca
sh

Pu
rc

h
as

e
m

or
tg

ag
e

H
E
L
O

C
or

se
co

n
d

C
as

h
-o
ut

fi
rs
tl

ie
n

R
efi

n
an

ce
n
o

ca
sh

Pu
rc

h
as

e
m

or
tg

ag
e

Si
m

ul
at

io
n

1:
4.

75
In

te
re

st
R

at
e

an
d

O
ri

gi
na

tio
n

Fe
e

E
st
im

at
ed

H
E
C
M

PL
F

0.
45

7
0.
45

7
0.
45

7
0.
44

3
0.
45

9
0.
46

2
0.
46

1
0.
43

8

E
st
im

at
ed

H
E
C
M

IP
L

15
8,
25

8
14

4,
78

3
14

8,
15

8
12

7,
79

5
15

6,
56

3
13

0,
18

0
14

4,
28

8
92

,7
21

E
st
im

at
ed

H
E
C
M

or
ig
in

at
io

n
fe

e

4,
71

1
4,
53

3
4,
49

8
4,
33

8
4,
58

6
4,
17

7
4,
32

2
3,
31

4

E
st
im

at
ed

H
E
C
M

in
it
ia
l

m
or

tg
ag

e
in

su
ra

n
ce

pr
em

iu
m

6,
95

1
6,
37

1
6,
51

0
5,
80

1
6,
83

4
5,
64

4
6,
26

8
4,
26

0

E
st
im

at
ed

H
E
C
M

to
ta
l

up
-fr

on
tc

os
ts

14
,1
62

13
,4
05

13
,5
08

12
,6
39

13
,9
20

12
,3
21

13
,0
90

10
,0
74

E
xi
st
in

g
m

or
t-

ga
ge

de
bt

to
be

pa
id

of
f

w
it
h

H
E
C
M

11
2,
19

6
14

,3
79

36
,9
36

22
,0
18

12
2,
38

6
8,
73

5
40

,1
08

19
,2
23



E
st
im

at
ed

to
ta
ll

oa
n

am
ou

n
tw

it
h

H
E
C
M

23
6,
68

4
23

7,
41

1
23

1,
17

2
26

8,
11

0
24

0,
37

7
22

8,
24

4
24

5,
77

8
25

5,
16

7

E
st
im

at
ed

H
E
C
M

lo
an

to
va

lu
e
or

M
C
A

0.
64

3
0.
71

5
0.
66

5
0.
85

9
0.
68

0.
79

8
0.
74

8
0.
95

2

C
ou

ld
ob

ta
in

H
E
C
M

0.
28

2
0.
16

1
0.
25

2
0.
06

4
0.
25

9
0.
11

2
0.
17

7
0.
02

9

H
E
C
M

PL
F

le
ss

es
ti
m

at
ed

H
E
C
M

LT
V

−0
.1
86

−0
.2
59

−0
.2
08

−0
.4
16

−0
.2
21

−0
.3
35

−0
.2
87

−0
.5
14

Sh
or

tf
al
lf

or
H

E
C
M

−0
.3
24

−0
.3
35

−0
.3
27

−0
.4
53

−0
.3
6

−0
.3
97

−0
.3
8

−0
.5
33

Si
m

ul
at

io
n

2:
3.

0
In

te
re

st
R

at
e

an
d

N
o

O
ri

gi
na

tio
n

Fe
e

E
st
im

at
ed

H
E
C
M

PL
F

0.
55

5
0.
55

5
0.
55

5
0.
54

2
0.
55

7
0.
56

0.
55

9
0.
53

8

E
st
im

at
ed

H
E
C
M

IP
L

19
2,
29

9
17

5,
99

2
18

0,
05

2
15

6,
49

9
19

0,
04

4
15

7,
77

9
17

4,
97

0
11

3,
91

7

C
on

tin
ue

d



Ta
bl

e
13

.3
C

on
tin

ue
d

O
ri
gi
n
at
ed

D
en

ie
d

H
E
L
O

C
or

se
co

n
d

C
as

h
-o
ut

fi
rs
tl

ie
n

R
efi

n
an

ce
n
o

ca
sh

Pu
rc

h
as

e
m

or
tg

ag
e

H
E
L
O

C
or

se
co

n
d

C
as

h
-o
ut

fi
rs
tl

ie
n

R
efi

n
an

ce
n
o

ca
sh

Pu
rc

h
as

e
m

or
tg

ag
e

E
st
im

at
ed

H
E
C
M

in
it
ia
l

m
or

tg
ag

e
in

su
ra

n
ce

pr
em

iu
m

6,
95

1
6,
37

1
6,
51

0
5,
80

1
6,
83

4
5,
64

4
6,
26

8
4,
26

0

E
st
im

at
ed

H
E
C
M

to
ta
l

up
-fr

on
tc

os
ts

9,
45

1
8,
87

1
9,
01

0
8,
30

1
9,
33

4
8,
14

4
8,
76

8
6,
76

0

E
xi
st
in

g
m

or
t-

ga
ge

de
bt

to
be

pa
id

of
f

w
it
h

H
E
C
M

11
2,
19

6
14

,3
79

36
,9
36

22
,0
18

12
2,
38

6
8,
73

5
40

,1
08

19
,2
23

E
st
im

at
ed

to
ta
ll

oa
n

am
ou

n
tw

it
h

H
E
C
M

23
1,
96

9
23

2,
87

7
22

6,
66

6
26

3,
71

7
23

5,
76

1
22

4,
03

8
24

1,
41

4
25

1,
35

4

E
st
im

at
ed

H
E
C
M

lo
an

to
va

lu
e
or

M
C
A

0.
62

7
0.
69

9
0.
64

9
0.
84

3
0.
66

4
0.
78

1
0.
73

2
0.
93

5

C
ou

ld
ob

ta
in

H
E
C
M

0.
39

5
0.
26

8
0.
38

0.
12

0.
35

6
0.
18

9
0.
28

2
0.
05

8

H
E
C
M

PL
F

le
ss

es
ti
m

at
ed

H
E
C
M

LT
V

−0
.0
72

−0
.1
44

−0
.0
94

−0
.3
01

−0
.1
07

−0
.2
21

−0
.1
73

−0
.3
97

Sh
or

tf
al
lf

or
H

E
C
M

−0
.2
6

−0
.2
61

−0
.2
67

−0
.3
62

−0
.2
92

−0
.3
13

−0
.3
13

−0
.4
3

N
27

4,
38

8
33

4,
79

1
26

8,
21

0
41

9,
26

6
20

5,
92

2
17

6,
39

1
12

6,
73

7
75

,1
89

So
ur

ce
:A

ut
h
or

s’
ca

lc
ul

at
io

n
s
fr
om

20
18

H
M

D
A

da
ta
.



The Market for Reverse Mortgages among Older Americans 283

are non-recourse, which means that borrowers, their heirs, and lenders are
not responsible for anything owed on the HECM balance beyond the val-
ue of the home. By contrast, for HELOCs, borrowers in most states bear
personal liability for any negative equity. Personal liability is a feature of
almost all second liens and some first lien mortgages, depending on the
state. Also, HELOCs are subject to being suspended in an environment of
falling home prices, whereas the HECM LOC will not be cut if home prices
decline (although the LOC can be suspended if a borrower fails to meet
other reverse mortgage obligations such as making timely payment of prop-
erty T&I, adequately maintaining the home, and living in the home as their
primary residence).

To estimate the total loan amount from the HECM, we add together the
borrower’s requested loan amount for the forward mortgage, any existing
mortgage debt held by the borrower in addition to the new loan being
requested (e.g. the balance on a first mortgage for borrowers requesting
a second lien or HELOC), and the estimated HECM closing costs. We then
divide this amount by the borrower’s property value or the MCA (whichever
is lower) to get the estimated LTV if the borrower were to obtain an HECM.
If the estimated LTV is less than the estimated PLF, the borrower could
obtain an HECM. For HELOC and second lien borrowers, the ratio aver-
ages 0.643 (top panel) or 0.627 percent (bottom panel), which exceeds the
estimated maximum PLF by an average of 0.186 (top panel) or 0.072 per-
cent (bottom panel). At an expected interest rate of 4.75 percent and with
the full origination fee, we estimate that 28 percent of HELOC and sec-
ond lien borrowers could have obtained an HECM. At an expected rate of
three percent with no origination fee, this proportion increases to about 40
percent of HELOC and second lien originations.

Across all loan types, we estimate that about 17 to 27 percent of older
adults originating mortgages in 2018 could have obtained an HECM for the
same loan amount obtained through a forward mortgage, corresponding
to a total of 225,000 to 350,000 older adults. A key reason that a majority
of borrowers may be choosing a traditional mortgage is simply that they
are borrowing too much money to choose an HECM. In other words, the
large required debt means that an HECM was not an option for at least
three-quarters of older mortgage borrowers in 2018.

Equally interesting is that roughly the same proportion of rejected borrowers
may have qualified for an HECM as for actual borrowers. The simulations
in the right hand columns of Table 13.3 indicate that 17 to 25 percent
of denied forward mortgage borrowers would have sufficient home equity
to originate an HECM at their requested loan amount, corresponding to
98,000 to 147,000 older adults. For the rejected borrowers, an HECM would
havemade the difference between getting and not getting amortgage, while
at the same time eliminating the required mortgage payment.
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Next, we examine the characteristics of forward mortgage applicants
who originated or were rejected for loans, but who had sufficient home
equity to obtain an HECM for the requested loan amount at an expect-
ed interest rate of 3 percent and no origination fee.18 Table 13.4 reports
summary statistics for originated loans (left hand columns) and rejected
borrowers (right hand columns). Both groups had lower LTVs than aver-
age for the loan type, which is not surprising given that the HECM LTVs
are lower than those of other mortgages that require principal and interest
payments.

Nonetheless, an HECM could have helped many of the borrowers and
rejected applicants. For rejected borrowers, nearly half were denied the loan
because the resulting DTI ratio from having a monthly mortgage payment
would have been too high. Based onHMDA characteristics, 56 to 66 percent
of the rejected applicants would have a DTI of 41 percent or more if they
obtained a forward mortgage. Even among those who took out a new mort-
gage, 28 to 32 percent had DTIs greater than 41 percent, leverage ratios that
are very high for borrowers at retirement age and likely to have reductions
in income as they get older and possibly become unable to work. Aside from
having very high DTI ratios, rejected applicants were also older, more likely
to be Black or Hispanic, and from lower income census tracts compared to
the full population of forward mortgage borrowers.

Summary of Findings
In conclusion, five key findings are worth noting: (1) Older (forward) mort-
gage borrowers tend to be taking on quite a bit of debt, with an average
LTV of 55 (HELOC or second liens) to 78 percent (purchase mortgages).
(2) Mortgage rates are similar for HECMs relative to other cash-out refi-
nancing and traditional mortgage types, almost all averaging 4.8 to 5.9
percent, although reverse mortgages are much more likely to be adjustable
versus fixed rate. (3) Reverse mortgage borrowers are almost twice as likely
to be single women (40%) compared to other older mortgage borrowers,
have a similar share ofminority borrowers, and live in slightly higher income
communities relative to the MSA median. (4) Only 17 to 27 percent of actu-
al and rejected borrowers would have qualified for an HECM, depending
on the interest rate and closing costs of the HECM, though this would rep-
resent 301,000 to 460,000 borrowers, it is still nine to 14 times the size of
the actual HECM market. Even the number of rejected traditional mort-
gage borrowers who might have obtained an HECM was 2.6 to 3.9 times the
actual number of reverse mortgage borrowers. (5) A large share of actual
and rejected borrowers had very high DTI ratios, with 71 percent of rejected
borrowers and 40 percent of actual borrowers having a DTI over 36 percent.
An HECM could have substantially lowered debt payments for this group.
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What about older borrowers with an existing mortgage?
In other work, Moulton and Haurin (2019) examined the potential size of
the HECM market among older Americans with a mortgage. They found
that in 2016, at least half of existing older homeowners with a mortgage
would have been able to take out an HECM: at least five million house-
holds in total. This much larger group was still making mortgage payments,
although only a minority appeared to have a DTI as high as the new
mortgage borrowers in our sample above.

Why Older People Do Not Use Reverse
Mortgages
The large proportion of older adults for whom home equity is their pri-
mary source of wealth, combined with growing levels of consumer and
mortgage debt held by older adults—and resulting increases in their DTI
burden—presents a puzzle: why do older adults in the US not turn to
reverse mortgages more often? In this section, we consider several reasons
why this may be the case, including why people may be reluctant to spend
down home equity generally in retirement as well as reasons specific to the
institutional features of the American reverse mortgage market.

Reluctance to consume home equity in retirement
It is well-established that people tend to not spend down their wealth
in retirement as would be predicted by a simple life cycle hypothesis
(Modigliani and Brumberg 1954; De Nardi, French, and Jones 2010, 2016;
Lockwood 2018). Housing wealth is no exception, and in fact it tends
to be the last asset consumed, typically only near the end of life follow-
ing a major health event or the death of a spouse (Venti and Wise 1990,
2004; Poterba et al. 2011, 2017; Mayer 2017; Englehardt and Eriksen 2019).
Financial wealth is more liquid and accessible than housing wealth, with-
out the transaction costs of selling the home or taking out a loan. There
are also numerous financial and tax incentives to spend down financial
wealth before housing wealth, including housing wealth being treatedmore
favorably by tax policy when left as a bequest.

The economics literature generally suggests two interrelated reasons for
holding on to wealth in retirement: (1) precautionary savings for uncer-
tain health costs, including long-term care; and (2) Importantly, these
motivations do not necessarily preclude borrowing from home equity in
retirement. For example, retaining home equity as precautionary savings
for major health expenses suggests that homeowners anticipate being
able to liquidate home equity when a health shock occurs. Nevertheless,
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such motivations may help explain the timing and nature of home equity
consumption in retirement.

Health costs in retirement can be considerable. While the majority of
older adults receive Medicare, nearly 20 percent of health expenditures
are paid for as out-of-pocket costs (De Nardi, French, Jones, and McCauley
2016). Recent estimates indicate that the average 65-year-old man or wom-
an needs $72,000 or $93,000 (respectively) to have a 50 percent chance of
being able to cover necessary health expenses in retirement; for those who
experience major health shocks, this could exceed $350,000 (Fronstin and
VanDerhei 2017). Further, more than half of older adults will require long-
term care in a nursing home or at home prior to death (Favreault and Dey
2015;Hurd et al. 2013, with average lifetime costs of $133,700 in 2015 dollars
(Favreault and Dey 2015).

Despite these risks, few households purchase long-term care insurance;
instead viewing home equity as a precautionary saving to cover such costs
if they do arise (Costa-Font et al. 2018; Davidoff 2010). Indeed, evidence
indicates that home equity is one of the main resources used to pay for
long-term care in the US (Costa-Font et al. 2018), with Medicaid covering
costs for 60 percent of nursing home residents (Borella et al. 2018). Medi-
caid policy further incentivizes older homeowners to hold assets in the form
of home equity rather than as liquid wealth. To qualify for Medicaid, house-
holds must spend down their financial assets to a minimum set by states,
typically around $2,000, but home equity is typically exempt from eligibility
thresholds (Ricks 2018). Therefore, older adults with a high probability of
needing long-term care (and potentially having to rely on Medicaid to pay
for such services) may have a strategic incentive to spend down or trans-
fer financial wealth, and to save remaining wealth in the form of home
equity.

In line with a precautionary savings motive, recent studies document a
decline in home equity after a health shock (Gilligan et al. 2018; Gupta
et al. 2018; Poterba et al. 2018), with home equity being second only to
formal health insurance for financing health-related consumption after a
health shock in later life (Dalton and LaFave 2017). The ability to access
home equity is also linked to better health outcomes. In an analysis of cancer
patients, Gupta et al. (2018) found that cancer patients who borrowed from
their home equity were 23 percent were more likely to perform necessary
treatments and had lower rates of mortality than those who did not borrow
from home equity.

In addition, a desire to leave a bequest to heirs may prevent spending
from home equity in retirement; in fact, this need not be a separate
motivation and can actually reinforce precautionary savings. For example,
adults who intend to leave a bequest but are uncertain of their future health
risks may prefer to self-insure through precautionary savings rather than
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purchase long-term care insurance or spend down their financial assets to
qualify for Medicaid (Lockwood 2018).

Whether intended or unintended, a large proportion of older adults
do leave home equity to their heirs when they die: bequests from home
equity totaled an estimated $90 to $100 billion per year from 1992 to 2014
(Englehardt and Erikson 2019). Several economists have estimated struc-
tural models to parse out the importance of an intentional bequest motive,
relative to other factors that might lead older adults to retain wealth in
retirement (De Nardi, French, and Jones 2010, 2016; Ameriks et al. 2011;
De Nardi, French, Jones, and McCauley 2016; Lockwood 2018; Nakajima
and Telyukova 2020). These models generally indicate that, while bequests
are certainly an important factor in explaining wealth holding, they do not
explain everything. For instance, Nakajima and Telyukova (2020) estimated
that bequest motives explained about 7 to 28 percent of median net worth
in retirement, depending on the individual’s age—well below the amount
of home equity left to heirs at death.

Structural models estimating demand for reverse mortgages predict
higher home equity use for those with weaker bequest motives, elders who
have low levels of financial wealth relative to housing wealth, and for those
with relatively high levels of pre-existing debt (Nakajima and Telyukova
2017; Cocco and Lopes 2019). Health expenditures are complicated: on
the one hand, those with high uncertainty regarding future health costs
are predicted to retain home equity as precautionary savings. On the oth-
er hand, those with high health expenditures due to underlying health
conditions or the onset of a health shockmay have a higher demand for bor-
rowing through a reverse mortgage to help pay for health-related expenses
(Nakajima and Telyukova 2017).

Despite a general tendency to hold more wealth than would be predicted
following a life cycle model, as demonstrated above, older adults can and
do extract equity in retirement—they just more commonly use other debt
instruments rather than reverse mortgages to do so. As we discussed earlier,
this is not the case in some countries like the UK or Canada, where equity
release products are much more widely used by older borrowers. Further-
more, these countries saw sharp rises in the use of equity release through
2019, a pattern similar to the large growth of reverse mortgages in the US
through 2009; nevertheless, the growth in Canada and theUK occurred dur-
ing an economic boom, versus during a downturn in the US. The uneven
economic pattern combined with sharp increases and decreases in equi-
ty release usage over a few years is inconsistent with a bequest motive or
precautionary savings as the main explanation for why US retirees do not
choose equity release more often. This raises questions about the institu-
tional features of reverse mortgages and the market in the US that may be
impeding their use.



292 New Models for Managing Longevity Risk

Institutional features of reverse mortgages in the US
One longstanding claim is that high costs limit demand for reverse mort-
gages; in particular, there are substantial costs associated with taking out
these loans (Lucas 2015; Nakajima and Telyukova 2017). Traditional reverse
mortgages do carry up-front costs that are larger than up-front costs associat-
ed with other home equity borrowing options. For HECMs, this is primarily
due to the up-front MIP charged by HUD, which is currently set at 2 percent
of the value of the home.19 Yet it is not clear that the MIP is excessive, or
that it is driving down demand for HECMs.

In an analysis of reverse mortgage costs, Davidoff (2012) found that the
ability of a borrower to walk away from negative equity (the ‘put option’
embedded in the HECM) was worth more than the cost of the mortgage
insurance, if borrowers used the product to the maximum. It could be
that borrowers do not value the embedded put option, as they typically
do not extract all remaining equity and default on the loan when house
prices fall (Davidoff and Wetzel 2014). If this were the case, then one would
expect demand to rise if the MIP were reduced or eliminated. Yet from 2010
through 2013, there was little demand for a ‘Saver’ version of the HECM
product with a negligible up-front MIP. This does not imply that high up-
front costs might not be part of the equation for low demand, but it certainly
does not seem to be the driving factor. In a survey of older homeowners who
considered but did not originate a reverse mortgage, 26 percent indicated
high costs being a factor behind their decision: the same proportion that
indicated a desire to leave their home as a bequest as a reason for not taking
a reverse mortgage (Moulton et al. 2017).

Another possibility is that the interest rate charged to borrowers is too
high, with the spread between the cost of credit to the lender ranging
between one and three percent (Lucas 2015). But as noted in the previous
section, interest rates on reverse mortgages, including the ongoing MIP,
were quite similar to those on other more commonly used traditional mort-
gage products, including HELOCs, cash-out or straight refinancings, and
purchase mortgages. Also, borrowers in traditional mortgages paid closing
costs that ranged from zero (HELOC) to two percent (cash-out refinanc-
ing) of total proceeds. Reverse mortgage origination costs are much higher,
especially because they include an up-front MIP charged by the FHA equal
to two percent of the MCA (home value) plus an origination fee that is
capped at $2,500 to $6,000, depending on home value.

To do an apples-to-apples comparison of the impact of higher up-front
charges on the total cost of the mortgage, we added the up-front cost to the
mortgage balance and then computed the increase in the imputed inter-
est rate required to pay those costs over the life of the loan (assumed to be
12 years). A similar calculation is often presented to borrowers at closing,
called the TALC (total annual loan cost). While HMDA does not report
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the actual value of the closing costs and the origination fee charged, we
ran two scenarios, one with a higher rate (4.75%) plus maximum charges
for the origination fee, and a second scenario with a lower rate (3.0%)
and no origination fee. In both cases, the mortgage borrower would also
pay a 0.5 percent annual MIP. In the case of the high-rate loan, the cost
increased from 5.3 to 6.6 percent, an increase of 1.3 percentage points. For
the low-cost loan, the rate increased from about 3.5 to 4.1 percent, about
0.6 percentage points per year.

By comparison, in the UK, where in 2019 equity release mortgages rep-
resented about 36 percent of total mortgage originations for borrowers age
55+, the quoted mortgage rate was 5.21 percent versus a rate of 2.66 per-
cent on a 75 percent LTV 10-year fixed rate mortgage, an annual spread of
almost 2.6 percent (before considering any difference in origination costs
for an equity release mortgage). From 2017 to 2019, that spread was nearly
constant, even as the equity release market grew 32 percent. So higher costs
of equity release, at least in the UK, were not an appreciable impairment to
much faster growth than in the US.

Aside from the costs of reverse mortgages, other barriers to demand
include lack of accurate information about how reverse mortgages work,
combined with generally negative product perceptions. In a survey of a ran-
dom sample of older adults in the US population, Davidoff et al. (2017)
found older adults were generally aware of reverse mortgages but had inac-
curate information about how they worked. For example, only 56 percent
answered correctly that the borrower can stay in the home if the loan
balance exceeds the value of the home. Their results also indicated a signif-
icant and positive relationship between having accurate knowledge of the
product and the stated intention to use a reverse mortgage in the future.

According to a Fannie Mae National Housing Survey (2016), 49 per-
cent of homeowners age 55+ were familiar with reverse mortgages, and
only six percent of homeowners indicated preferring reverse mortgages to
extract equity. Twenty percent of the homeowners who were familiar with
reverse mortgages reported that the risk of being scammed was their biggest
concern about reverse mortgages.

Further, lending to an aging population where death is often the way
that the mortgage resolves, creates the potential for headline risk, exac-
erbating negative public perceptions and discouraging larger institutional
actors from participating in the market. A 2018 industry survey of lending
institutions indicated that reputational risk was the leading reason that cer-
tain banks did not originate reverse mortgages (Cameron 2018). Headline
risks can be lowered by reducing the threat of evicting a borrower while
alive, such as for failure to pay property taxes (preventative servicing),
maintaining good communication with heirs, etc.

Of course, there is also one other appreciable common factor in the UK
growth after 2012 and in the US up to 2011: the impact of large brand
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name financial institutions selling reverse mortgages. In the US, during the
growth and in peak years, banks such as Wells Fargo, Bank of America, and
BNY Mellon, as well as the insurance company MetLife, were in the reverse
mortgage business. In the UK, large, brand name insurers and asset man-
agers such as Aviva, Legal and General, and Canada Life, sell equity release
products. In addition, in the UK, financial planners may also sell (and earn
commissions from) reverse mortgages as long as they have an appropriate
license, which American financial planners almost never obtain. In the US,
the exit from themarket of brand name financial services firms was followed
by an appreciable decline in originations of the HECM product.

Conclusion
This chapter has examined the usage of reversemortgages amongmortgage
borrowers age 62+, as well as looking at reasons for applicants, of the same
age, being rejected for new mortgage credit. We find that 17 to 27 percent
of actual and rejected borrowers would likely have qualified for an HECM,
depending on the interest rate and closing costs. This group of 301,000 to
460,000 borrowers is nine to 14 times the size of the actual HECM market.
These potential borrowers chose another product (or were rejected from
their preferred product) despite having very high DTI ratios of 36 to more
than 50 percent in the case of half or more of the sample. Among seniors
with an existing mortgage, at least five million could have used a reverse
mortgage to eliminate mortgage payments.

The existence of a large number of seniors with an existing mortgage or
taking out new mortgages with quite high LTVs (an average of 55 to 78%
combined LTV, depending on the product) suggests that many seniors do,
in fact, utilize home equity in order to fund their retirement. However, they
choose products that requiremonthly payments that last decades into retire-
ment and rise as a share of (falling) income as they get older. Of course, the
puzzle remains for home equity as for other savings, as to why seniors enter
retirement with fewer assets than the life cycle model would predict and
spend less in retirement than the model implies would be optimal.

We consider a number of possible explanations for why American seniors
do not use reverse mortgages to spend home equity and instead rely
on loans with high required monthly payments, reasons which include
precautionary savings for health shocks, bequest motives, high costs of
reverse mortgages, and the lack of brand name institutions in the reverse
mortgage business. We show that equity release products have exhibited
enormous growth in the last decade in Canada and the UK, the latter of
which has an active market that includes large insurance companies. In the
US, the reverse mortgage market hit its peak at a time when brand name
financial institutions sold the product to the public. Thus, it appears that
institutional barriers that discourage entry by brand name companies may
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be an important factor limiting the distribution of reverse mortgages in
the US.

Of course, this then raises the question as to why these companies do not
enter the reverse mortgage business. One possibility is the negative repu-
tation of reverse mortgages, which may discourage companies sensitive to
their brands. Policies by the US government in the HECM program that
require foreclosures as a way to resolve the failure to pay T&I suggest the
potential for appreciable headline risk. By comparison, in the UK, foreclo-
sures to resolve T&I defaults are nearly non-existent. In the US, regulation
also restricts financial planners or insurers from selling reverse mortgages
without obtaining a mortgage origination license. Such licensing is time
consuming, expensive, and has potential legal risks associated with cross-
selling different products. In the future, the continued rise of fee-based
planners who are paid for advice rather than product sales could spur plan-
ners to consider home equity as part of the planning process. Finally, the
adoption of a fiduciary or ‘best interest’ standard might also move planners
to consider housing in the planning process.
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Endnotes
1. See, for example, Goodman et al. (2017); Lusardi et al. (2017, 2020); Mayer

(2017); and Brown et al. (2020).
2. Authors’ calculations using the 1992–2016 Survey of Consumer Finances in 2016

dollars (Goodman et al. 2017).
3. See Goodman et al. (2017) and Haurin et al. (2019).
4. In one survey (EBRI 2019), eight in 10 workers reported that they expect-

ed to work in retirement, but only 28 percent of retirees actually work for
pay.

5. While we do not have formal data, equity release issuance in Australia has
declined in recent years as some larger banks exited the market. Germany, Ire-
land, Italy, Portugal, and Spain have small markets with fewer than five lenders.
Norway has between five and 10 lenders (EY 2020).

6. We report some data on private-label reverse mortgages in the empirical work
that follows for 2018.

7. The MCA is subject to a cap, which was $679,650 in 2018, but lower in previous
years.

8. Data on the UK from Equity Release Council, 2018 and 2019 market reports.
9. Approximately 600,000 HECMs are outstanding today out of a pool of approx-

imately 26 million elderly homeowners age 65+. Factoring in those age 62–64
probably lowers the number by about 10 percent.
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10. These new reporting requirements were added by the Consumer Financial Pro-
tection Bureau through a 2015HMDA rule that amended Regulation C (HMDA’s
implementing legislation). The new reporting requirements first went into effect
with the 2018 HMDA data release. Not all lenders are required to report under
HMDA, with exemptions for smaller institutions and those originating a small
number of loans in the prior two years (CFPB 2019).

11. A small number of proprietary reverse mortgages are offered to borrowers age
60+, but these private-label products were quite rare in 2018 and available in only
a handful of states.

12. An estimated eight percent of all homes in 2019 according authors calculations
using data from Zillow.

13. While the FHA data indicate that 41,690 HECM loans were endorsed by HUD
in 2018, the number originated in 2018 is smaller (endorsements typically occur
one to two months after closing). Based on a one-month lag between loan closing
and endorsement, we estimate that about 37,000 HECM loans closed during the
2018 calendar year. The 2018 HMDA data thus represents about 85 percent of
HECM loans closed.

14. To correct for HMDA reporting errors, we merged in the PLF from HUD data
using the borrower’s age and interest rate in HMDA. If the lender reported loan
amount (property value or loan limit) was 0.1 percentage points smaller or larger
than the PLF, we replaced the lender reported loan amount with an estimated
IPL using the HUD PLF. This resulted in the replacement of about 26 percent
of reported HECM loan amounts in the 2018 HMDA data. Most of the replaced
loan amounts were much smaller than the IPL, and likely reflected misreporting
of the loan amount as the initial draw amount rather than the IPL.

15. This is called a Life Expectancy Set Aside (LESA) and is used by between five and
10 percent of HECM borrowers.

16. HUD sets the maximum lender origination fee to be two percent of the first
$200,000 of property value or $2,500 (whichever is greater), plus one percent
of additional property value above $200,000, with a maximum of $6,000.

17. Closing costs vary widely by state and mortgage amount and can be higher in
states with a mortgage recording tax, for example, in Florida.

18. The characteristics are quite similar for those who would have qualified at the 3
and 4.75 percent rate groups, so we presented the former group to economize
on tables. Results are available for the 4.75 percent group upon request.

19. The lender origination fee of $2,500 to $6,000 is another potential up-front cost.
However, this is negotiable, and can be reduced or eliminated depending on the
market and the circumstances of the borrower.
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