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i. executive summary
Over recent decades, America’s retirement infrastructure has shifted dramatically. Significantly fewer private sector companies
offer traditional defined benefit (DB) pension plans, having replaced them with defined contribution (DC) 401k-type accounts.
This shifts much of the responsibility for reaching retirement age with adequate savings more squarely on employees. In the
public sector, while maintaining DB pension plans has remained commonplace, the public retirement systems that cover police,
firefighters, teachers, and other state and local employees have shifted more of the obligation onto employees as well, either
through increased employee contributions or cuts to plan benefits. This means that employees must assume more of the risk and
cost.
For DB plans, DC plans, and plan participants, there are four key risks are inherent to financial security:

•

Investment risk – the risk that retirement assets earn less than anticipated, or decline in value.

•

Adequacy risk – the risk that retirement savings are not enough to meet financial needs.

•

Longevity risk – the risk that money runs out while the retiree is still living.

•

Inflation risk – the risk that higher prices will erode the purchasing power of retirement income.

From the public DB plan’s perspective, the different retirement security risks break down as follows:
1.

Investment Risk: Public pension plans have historically demonstrated their ability to invest retirement assets and
achieve target returns over a long time horizon, based on employees’ working careers and expected years in retirement.
This enables plans to take advantage of the risk premium generated by equity investments in their diversified fund
portfolios over time.

2.

Adequacy Risk: A challenge for public retirement systems is appropriately funding promised benefits. The
fundamental principle underlying sustainable funding is ensuring that pension sponsors pay the full actuarial required
contribution (ARC) or as currently called the actuarial determined contribution (ADC). While a few states have
failed to adequately meet their ADC payments, most states have made a good-faith effort to fund their pension plans
(paying 95 percent or more of the ADC).

3.

Longevity Risk: DB pensions provide lifetime protection for participants’ retirement income. Advised by professional
actuaries, public pensions appear to anticipate changes in mortality experience successfully.

4.

Inflation Risk: Over time, the purchasing power of a fixed income stream diminishes. To protect retirees against this
risk, many public pension plans offer cost of living adjustments (COLAs). While this shifts some inflation risk onto
the plan, limits on COLAs and investment strategies that deliver higher rates of return than inflation help public
pensions provide these benefits while managing future liabilities.

Most public sector DB pension plans have successfully managed these risks in different ways, while also delivering retirement
benefits that help to attract, retain, and manage the public sector workforce. Public retirement systems regularly review their
investment, economic, and demographic assumptions and trends to assess how these trends impact funding and retirement
readiness.
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One such trend is increasing life expectancy in the United States. For retirees, living longer means more years over which inflation
can erode the amount of goods and services they can afford. For plans, improvements in longevity mean that more monthly
income will be paid to retirees over their longer lifetimes.
In light of improvements in life expectancy, market-based tools, such as annuities, may help manage longevity risk—for both
individuals and plans themselves. Annuities are products offered by insurance companies in which a certain amount of money is
paid up front in order to provide a regular income stream for the remainder of one’s life, or a set number of years.
However, while economists find value in the use of lifetime income annuities to address longevity risk, they are puzzled because
only a small share of individuals use annuities to provide life long income protection. This implies that many workers nearing
retirement may not fully understand the need for income protection in retirement.
This paper considers the role that annuities might play in providing a secure retirement to public employees. It finds that:
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1.

Public DB pensions are highly cost efficient. They provide the same amount of monthly retirement income at a
much lower cost than both a typical DC plan and a pension plan funded exclusively with fixed annuities purchased
over a career. Because fixed annuity products deliver investment returns related to bond investments, it is difficult
to generate a given level of monthly income from fixed annuities than from public DB pensions.1 Depending on
the interest rate used in the pricing of the annuity, the cost of using fixed income annuities to fund DB pension
benefits can be anywhere from 57 percent to over 175 percent more than the cost under a public pension’s diversified
portfolio.

2.

Public DB pension plans provide significant consumer protections in state law, while annuities have different
consumer protections in state regulation and insurance law. Pension benefits of public employees and retirees are
protected in various ways, including state constitutions, state laws, court decisions on contract law, and collective
bargaining agreements. Consumer protections for insurance annuity contracts differ from those for public pension
benefits. Under state guaranty funds, annuity protections have low coverage limits, lack prefunding, and can vary
dramatically from state to state. In addition, state insurance laws generally provide insurance companies with tax
credits for assessments they incur to support these funds, thus shifting the ultimate cost of protection against
insolvency to state taxpayers.

3.

Longevity annuities focus on the insurance value and are less expensive than fixed income annuities. Longevity
annuities start income payments at much older ages, typically in the 80s. This allows individuals to capture most
of the insurance value of immediate annuities, but at a fraction of the cost. The relatively lower cost of longevity
annuities may be attractive to some public plan sponsors who might seek to reduce their longevity risk exposure.
Further analysis with actual participant data, and a clarification about the use of longevity annuities, would be helpful
for plans considering their use.
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ii. introduction: participants and plans
face specific risks in retirement
A. More Americans Face Individual Risks in DC Plans
As they look at their financial risks in retirement, many working
Americans might agree with Bette Davis, who proclaimed “old
age ain’t no place for sissies.” Among Americans between age
30 and 64, retirement—specifically, not having enough money
to last—is their top financial worry, according to the Gallup
organization. As far back as 2000, retirement has been the top
money worry in Gallop’s list of top financial problems.2
Americans’ concern suggests that families realize that the
amount saved in their 401(k) accounts is not enough for their
future, and research confirms that these worries are valid.
The Boston College Center for Retirement Research (CRR)
National Retirement Risk Index indicates that as of 2013,
more than half of U.S. households lack sufficient retirement
income to maintain their standard of living, even if they work
longer than average and retire at 65.3 The National Institute on
Retirement Security (NIRS) calculates that the typical working
family has only a few thousand dollars saved for retirement, and
four out of five families have retirement savings equal to less
than one times their annual income.4 While growing numbers
of Americans over age 65 continue to work,5 the majority of
households have a key financial goal to replace their monthly
paychecks with a secure, predictable cash flow that will last for
as long as they live. However, it is becoming clear that they
may need additional help in achieving this goal.6
Coverage by a private sector DB pension fell from 88 percent
of workers with a workplace retirement plan in 1975 to just
18 percent in 2011.7 Using data from the Survey of Consumer
Finances, NIRS found that households between ages 55 and
64 represent the last ten-year cohort of working families to
enjoy widespread (57 percent) DB pension coverage. With the
Baby Boom generation moving into retirement, Figure 1 shows
that more and more households will be covered by only DC
retirement accounts in the future, and fewer will have the security
of a monthly income check arriving in their bank accounts.8
The shift from traditional DB pensions to DC plans in the
private sector initially appeared well-timed, as investment

gains from the 1980s and 1990s bull markets helped 401(k)
account balances grow rapidly. However, the investment
losses resulting from the two recessions since 2000 clearly
demonstrated the reality of investment risk to DC plan
participants. Swings in financial markets are not the only
retirement risks working families face.
In the Harvard Business Review, Nobel Prize winning
economist Robert C. Merton noted that “the relevant risk
is retirement income uncertainty.” For Merton, the saver’s
primary concern remains: “Will I have sufficient income
in retirement to live comfortably?”9 As 401(k)s became the
dominant form of retirement plan for private sector employees,
workers’ focus tended toward the accumulations in their
accounts, rather how long would their money last when their
paychecks stopped. A shift in focus to “retirement income” may
help more Americans plan for retirement, but also highlights
the other retirement security risk factors beyond investment
risk, including longevity, adequacy, and inflation risks. These
are daunting challenges individually, and they all interact,
compounding workers’ overall financial risk in retirement.
B. Public Pension Plans Stayed Focused on
Retirement Income
For more than one hundred years, the overwhelming majority
of public sector employers have maintained DB coverage, and
have focused on income security in retirement. New York City
created the first public pension for its police officers in 1878,10
and Massachusetts offered the first state-wide pension plan to
its employees in 1911. The Massachusetts plan required public
employees to contribute 5 percent of salary into the pension fund
while working and purchased annuities when workers retired.11
Such shared responsibility—joint funding of retirement plans
by employers and employees—has remained a hallmark of
public pensions. Contributions deducted from employees’
paychecks have always been a key source of funding, while
public employers contributed their portion of the funding on
a more varied basis. Through the mid-1970s, pension plans
were not fully funded in either the public or private sectors.
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Figure 1: Young Households with Workplace Retirement Benefits Are Half as Likely
as Near-Retirement Households to Have a DB Pension
DB and DC plan coverage among households covered by an employer-sponsored retirement plan,
by age of head of household, 2013
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Source: N. Rhee and I. Boivie, 2015, "The Continuing Retirement Savings Crisis," NIRS, Washington, DC.

The Employee Retirement Income Security Act of 1974
(ERISA) established minimum funding practices for pensions
in the private sector. While ERISA does not apply to public
pensions,12 most public sector employers developed a strong
appreciation for the value of prefunding pension obligations.
Reporting standards from the Governmental Accounting
Standards Board (GASB) also encouraged prefunding. As a
result, by 2000, public pension systems reached more than 100
percent funding in aggregate, without federal regulation or
oversight.13

4

National Institute on Retirement Security

Over the last century, cost sharing with employees and
providing benefits as monthly income remained steadfast
features of public pensions, and helped to mitigate some of the
adequacy risk for retirees by assuring that their income would
last as long as they lived. Public pension systems use their large
numbers of participants to work to their advantage in two
ways that address retirement security risks. First by pooling
assets to obtain better investment results, and also by looking
at the longevity of the whole pension population; these help to
generate predictable costs and benefit cash flows.

In terms of pooling assets, over time public pension systems
have developed greater investment expertise, allowing plans to
optimally invest and diversify plan assets. Plans have gradually
increased their allocation to equities and other asset classes
over time, which adds more investment risk, but also generates
higher returns than earlier, more limited investment strategies,
which helps to mitigate adequacy risk.14
In terms of pooling longevity risk, this is beneficial because
public pensions only need sufficient assets to last for the
average life expectancy of all plans members. As a result, a
public pension plan can pay lifetime income benefits at a
significantly lower cost than a private market annuity.15
As financial markets have undergone two major downturns
recently, all states have adopted DB plan changes to maintain
long-term sustainability. Changes include including increased
employee contribution rates, increased employer contributions,
reduced cost of living adjustments, and/or reduced future
benefits. Thus, these plans continue to share cost and risk
responsibility between employees and employers. In contrast,
as private-sector employers have embraced DC plans, they
have transferred most of the retirement security risks directly
onto workers. Unfortunately, research shows that individuals
are ill prepared to develop the sophisticated solutions needed
to address these varied retirement risks. Specifically, they

do not appear to understand and value longevity protection
provided in annuities.16 However, according to Jafor Iqbal of
the life insurance research organization LIMRA, life annuities
“can create almost pension-like income in retirement,”17 as
they provide protection from outliving one’s savings.
Outliving retirement savings is not just a personal financial
issue; it impacts society as a whole. Recently, retirement policy
discussions and activities have focused on ways to generate
predictable retirement income from DC plans. Both the
Obama administration and Republican leaders in the U.S.
Senate have looked at insurance company annuity products
as possible tools to help achieve greater retirement income
security, reflecting concerns that public safety-net programs
could be strained if large numbers of Americans run out of
money in their old age.18
The remainder of this issue brief is organized as follows. First,
it identifies the key retirement security risks for both the DB
pension plans and participants, and considers how these risks
are managed and addressed. Second, the paper considers life
annuities,19 reviewing the findings in the literature on the
value of annuities and their role in the retirement marketplace.
Lastly, the paper considers how policy proposals to encourage
the use of annuities might benefit public retirement systems as
tools to ease retirement security risks.

Retirement Security Risks: What Role Can Annuities Play in Easing Risks in Public Pension Plans? 5

iii. risks to retirement income security
for public sector workers
To answer the important retirement security question: “Will
I have sufficient income in retirement to live comfortably?”
employees and retirees must consider a number of risk factors
that impact their financial security. Retirees with DB plans
receive monthly pension checks, making it much easier for
them to answer this question than those with only a DC
plan.
From the viewpoint of public employers and retirement
systems, the question takes on a slightly different two-pronged
form: “Will the pension plan have sufficient assets to pay its
promised retirement benefits to retirees and employees, and
will retirees be able to retire in a way that enables effective
workforce management?” For employers providing DC plans,

retirement risks are not entirely bypassed, because they may
find their ability to manage an aging workforce limited. Older
workers may be unable to afford to retire and will therefore
continue to work longer than expected; this can create
roadblocks in the career paths of younger workers.
Understanding the nature of the financial risks in retirement
and then developing a plan to address these risks is the first
step toward achieving retirement security. Various strategies
are available to manage these risks, including taking advantage
of risks that deliver financial gains in the marketplace,
purchasing insurance to protect against the risks, or planning
for eventual contingencies. Table 1 outlines the key risks20
faced by public employees and public DB pension plans.

Table 1. Risks Faced by Employers, Pension Plans, and Individuals
Retirement Risk

6

Public Employees/Pension

Public Employee

Investment Risk

The risk that the plan will not earn its expected
rate of return over the long- and short-term.

For the DB benefit, employees have no
investment risk but they face the risk that
personal savings funds in DC accounts might
decline in value.

Adequacy Risk

The risk that contributions made to the pension
will not be adequate to fund the benefits
promised.

The risk of not having sufficient income from
Social Security, employer-sponsored retirement
plans, and personal savings to maintain one’s
current standard of living.

Longevity Risk

The risk that the DB plan might run short of
funds because participants, as a group, are living
longer than expected.

The risk that an individual (and spouse) will live
longer than expected and deplete retirement
assets.

Inflation Risk

The risk that inflation will increase at rates
greater than expected, reducing plan funding
and the real value of benefits.

The risk that the purchasing power retirement
income will decline over time, reducing one’s
living standard.
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For workers with only a DC plan, determining how much
income to withdraw each year from their accounts can be
challenging, because they must anticipate and manage all of
these risks on their own.
We will next consider how both public pension plans and
public employees attempt to manage each of these risks, at
times offering contrast with their private sector counterparts.
A. Investment Risk
Most investments present risks, but financial markets tend to
provide higher returns over time, especially for those investors
able and willing to take greater risk. Retirement assets held in
trust grow substantially over time due to compound interest.
The longer the time horizon—for example, when the time
frame covers the multiple decades employees spend in the
workforce and through their retirement years—the more that
compounding can work to the plan’s advantage.
As an asset class, equities involve higher risk and more shortterm volatility than do bonds and other fixed investments.
Investors willing to ride out the market’s ups and downs get
a premium return, called an “equity premium.” Since public
pensions are paid as a lifetime income, retirement systems
invest the assets for all covered individuals in pooled funds
that have very long investment horizons. Over such long
time periods, the volatility of equity returns tends to smooth
out. Historically, stocks have delivered higher returns than
bonds over time, but plans have encountered shorter periods
of one, five, and ten years, where losses in the stock market
generated lower or even negative returns. When losses occur,
plans often become underfunded, and actuarially determined
contributions increase to gradually make up for the investment
losses.
i. Investment Risk and Public Pensions Plans
Trustees of public pensions, with the assistance of professional
money managers and actuaries, establish an investment policy
for the fund, taking into account the cash flow needed to
pay benefits and administrative costs over time, as well as
the appropriate level of risk that the pension can assume.
This investment policy determines the asset allocation of the
pension fund.20 Over time, public retirement systems have
adjusted their approach to investing, as economic theory
on financial risks has informed investment practices and as

employers have changed plan structures and levels of risk
tolerance.22
More than 60 years ago, Teachers Insurance and Annuity
Association (TIAA) asked the best academic experts to
consider the economic theory about returns from fixed and
equity investments. According to its former Chairman
William Greenough, the experts found that a combination
of investments in equities and bonds was a better way than
only using fixed deferred annuities for teachers to achieve
retirement income adequacy.23 Using these results, TIAA
addressed concerns about funding an adequate retirement
income by using just fixed annuities and launched the first
variable annuity in 1952, creating the College Retirement
Equities Fund (CREF).
This greater understanding of the risks and rewards of
investment diversification persuaded states to relax the legislative
restrictions on allowed investments. Gradually, public pension
plans increased allocations to equity investments, following the
lead of private sector DB pensions.24 Incorporating the modern
portfolio theory understanding that diversification into broad
asset classes with different risk profiles can reduce overall
risk, pension fund trustees now prudently diversify pension
assets across asset classes to balance risk while appropriately
maximizing returns. Public pension funds currently hold about
60 percent of assets in corporate equities on average, consistent
with other institutional investors.25
Research shows that this portfolio diversification has increased
public pension plan returns substantially. Stubbs calculated
compound annual real returns of a hypothetical pension
portfolio for various rolling periods between 1926 and 2010
based on return data from Ibbotson Associates. Assuming an
overall 58 percent equity position, the compounded real (above
inflation) return is 5.71 percent over 30 years, which is similar
to the average for public pension funds after adjusting for
expenses.26 Using Callan Associates’ data, NIRS calculated the
25-year average real return for public pension funds to be 5.4
percent.27 Also, the National Association of State Retirement
Administrators (NASRA) analyzed investment returns over
rolling 30-year periods ending between 1992 and 2013 and
compared the nominal investment results to the assumed
return used by plans. Figure 2 shows that typically state and
local plans achieved investment returns above the assumed
rate, and exceeded a return of 9 percent, over the majority of
30-year periods.28
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Figure 2: Rolling 30-year Investment Return for State and Local Pensions, 1992-2013
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Source: Census of Governments and Public Fund Database.

The experience of public pension has demonstrated how
diversification theory works in practice. Earnings on
investments from broadly diversified funds have historically
made up the bulk of pension fund receipts, even though
2001-2010 saw two very large market downturns within a
single decade. Between 1993 and 2012, investment earnings
supported 63.2 percent of public pension fund receipts, while
24.5 percent came from employer contributions, and 12.3
percent were from employee contributions.29

ii. Investment Risk and Individuals

The recent downturns lowered the value of plan assets and
increased funding shortfalls. Table 2 summarizes CRR’s
analysis of the factors that impacted the underfunding of
public plans from 2001–2013. It breaks down the extent to
which investment returns, inadequate contributions, actuarial
experience, and other circumstances factored into the lower
funding levels of public pensions. CRR finds that lower than
expected investment returns was the major reason for the
increase in the unfunded pension liability.30

When making investment decisions in DC accounts, workers
take into account their personal risk tolerance. Risk-averse
workers tend to choose more conservative allocations, such as
money market and stable value funds. While such employees
have assurances against investment risk, the corresponding
lower returns could increase their adequacy risk (meaning the
risk of not having enough money to meet expenses when they
retire).

8
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Those individuals with DB plans do not have to worry about
investment risk per say, because investment returns do not
affect the benefits paid out of the DB plan. Those with DC
accounts, on the other hand, must consider investment risk,
because each participant will achieve a different amount
of retirement income depending on the actual investment
performance in his or her individual account.

Table 2. Reasons for Change in the Unfunded Liability, 2001-2013
Investment
return lower than
assumed

Contribution lower
than normal cost +
interest on UAAL

Actuarial experience
worse than assumed

Benefit
changes

Changes to
assumptions and
methods

Other

Total

60.4%

23.7%

2.4%

(0.8%)

7.2%

7.1%

100.0%

Sources: A. Munnell, J.P. Aubry, and M. Cafarelli, 2015 (Jan.), “How Did State/Local Plans Become Underfunded?” CRR, Chestnut Hill, MA. Also
calculations from the Public Plans Database, various actuarial valuations, and Comprehensive Annual Financial Reports.

Thus, some allocation to equity is recommended in DC plans in
order to achieve a higher return than conservative investments
can provide. However, DC investment strategies are a bit
more complicated than the constant optimal asset allocation
strategy that DB pensions maintain.31 This is due to the fact
that individuals have much shorter time horizons than pension
plans, which basically exist in perpetuity. Generally, advisors
recommend that individuals adjust their investment allocations
as they age, gradually shifting to more conservative portfolios as
they near retirement. Specific lifecycle investment funds have
been developed to help employees invest with their retirement
date in mind; these are often called target date funds (TDFs).32
The U. S. Department of Labor (DOL) has established such
funds as a qualified default investment alternative (QDIA) for
employers who wanted to use auto-enrollment in DC plans.
The DOL’s press release indicated that aggregate 401(k) plan
account balances would increase between $45 billion and $90
billion because of the change to TDFs.33
In target date funds, stocks comprise 80-100 percent of the
retirement portfolio at the beginning of a working career,
depending on the risk parameters of the fund. A mid-career
worker who is about 20 years away from retirement will likely
have 60-70 percent of their portfolio invested in equities. By
retirement age, the share that is invested in stocks gradually
decreases to about 40 percent of the portfolio (again, with
some variation). While TDFs guide savers to diversified
retirement accounts and automatically rebalance based on age,
studies have documented that individual control of retirement
accounts, the most typical plan design, can serve to produce
lower returns due to ill-timed participant decisions.34

B. Adequacy Risk
Numerous surveys indicate that not having enough money
for retirement is the top financial worry among working
American families.35 With the typical working household
age 55-64 having just $14,500 saved in retirement accounts,
adequacy risk is an issue of major concern.36 As discussed
earlier, adequacy risk has different dimensions depending on
the type of retirement plan. For a DC participant, the question
is whether they have enough assets to sustain their lifestyle for
as long as they live. For public employees and employers under
a DB plan, the question is whether the amounts contributed
are enough keep the plan sustainable.
i. Adequacy Risk and Public Pensions
The first adequacy risk challenge for employers is appropriately
funding the promised benefits, and the second challenge is
delivering a pension benefit that helps the employer manage
its workforce. This includes attracting and retaining qualified
employees, and then allowing them to stop working and retire
in an orderly manner.
As mentioned earlier, GASB’s accounting and reporting
standards have encouraged public pensions to meet their
actuarially determined funding obligations.37 Governments
acted to prefund pension benefits to take advantage of
compounding investment returns and reached full funding
by 2000. States report annually on the status of pension plan
assets and liabilities, and track payments needed to adequately
fund retirement plan liabilities.
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Shortly after the recent financial crisis eased, NIRS evaluated
six well-funded retirement systems and produced a case study
report on their financial situation. The most fundamental
principle underlying public pensions that achieved sustainable
funding was ensuring that the sponsors pay the entire amount
of the ADC each year.38 These case studies and a more recent
analysis by NASRA illustrate that the ADC is an important
measure of whether or not a pension plan is on track to fund
its pension promises.39
Not surprisingly, Munnell found that not adequately funding
the retirement promises in public pensions was the second
largest factor contributing to the recent increase in public
pension underfunding. Specifically, contributions of less than
the cost for current benefits plus interest on the unfunded
liability accounted for a fourth of decline in pension funding.40
NASRA also looked at the role of ADC payments made from
2001-2013, and found that most states made a good-faith
effort to fund their pension plans (paying 95 percent or more
of the ADC). Only a few states have conspicuously failed
to adequately fund their pension plans, and thus their plans
are more likely to accrue larger unfunded liabilities.41 Across
the states from 2001 to 2013, ADCs grew by 239 percent,
from $27.7 billion to $93.8 billion. Actual public pension
contributions grew more slowly, albeit significantly: by 174
percent, from $27.8 billion to $76.2 billion.42
Pensions represent a relatively small portion of overall
governmental budgets, at just 3.9 percent of all state and local
government spending. Over the 30-year period from 19842013, pension costs have remained within a narrow range of
spending, between 2.3 to 5.0 percent.43
In terms of the workforce management concerns and benefit
adequacy risk, public employers have done a better job than
private companies, in that they have retained their DB plans
which, as explained earlier, allow for more efficient retirement
among employees. In recent years, Mercer has witnessed
an important change in the retirement discussion amongst
leading corporate employers that are taking a broader view of
retirement-related risks. The financial crisis has underscored
the unintended consequences of a wholesale shift to DC plans.
Workforce management-related issues are now becoming
apparent. For example, unforeseen costs are emerging as
employers pay a high price to incentivize retirement among
employees who otherwise cannot afford to leave. So-called
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“build organizations” are seeing the speed of promotions slow
dramatically, as choke points emerge with older workers who
would have retired in a DB world.44
ii. Adequacy Risk and Individuals
Income in retirement from a DB pension, a DC savings plan,
and Social Security are often referred to as the “three-legged
stool” leading to a stable lifestyle in retirement. Typically,
public employees are required to participate in their DB
pension, contributing on average about 5 percent of their
salary to the public pension plan. This leads to significantly
higher coverage rates than in the private sector, where DC
plan participation is voluntary, and many individuals work for
employers who do not offer a retirement plan at all.
Many public employees also contribute their own additional
savings to DC plans such as 403(b) plans, 457 deferred
compensation plans and, in some limited states, even 401(k)
plans. To estimate the potential income generated by their
DC accounts, employees have to make complex calculations.
By contrast, the benefit formula in a DB pension plan clearly
spells out how much of an employee’s pre-retirement earnings
will be replaced by the pension, as benefits reflect years of
service multiplied by a benefit factor for each year worked. For
example, the pension for an employee retiring after 30 years
with a 1.5 percent formula would replace 45 percent of final
average salary.
Multiple sources of income in retirement build greater financial
security. Research by Poterba illustrates how households near
retirement age with income from one, two, or three sources—
DB pension, DC retirement account, and personal savings in
Individual Retirement Accounts (IRAs)—tend to fare. Figure
3 illustrates how Poterba's findings indicate that those with the
most saved for retirement have all three.45
Also, it should be noted that about 6.5 million public employees
are exempt from coverage under Social Security, and must rely
even more heaving on their public pension in order to make
up for the lack of Social Security benefits that are provided to
all other Americans.46
C. Longevity Risk
According to a 2011 Government Accountability Office
(GAO) analysis of retirement income, a husband and wife both

Figure 3: Median Retirement Plan Value for Near Retirement Households (age 55-64)
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aged 65 have approximately a 47 percent chance that at least one
of them will live to his or her 90th birthday, and a 20 percent
chance of living to his or her 95th birthday.47 Social Security
provides lifetime income that increases with the cost of living,
and DB pensions also provide guaranteed retirement income
that cannot be outlived. Individuals drawing their retirement
savings from DC plans, however, face the risk of outliving their
assets. Data show a decline in non-Social Security income
occurs at older ages; retirees over age 80 experience significantly
higher rates of poverty when compared to retirees between ages
65 and 69.48
It should be noted that life expectancies are projected to grow
longer. Improved life expectancies mean that DB pensions
will cost more to provide lifetime income in the future, and

individuals in 401(k) plans will have to either save more while
working or withdraw less from their retirement accounts each
year in retirement.
Turner found that over the four decades since 1960, the life
expectancy for both men and women increased about one year
each decade.49 Most recently, the Society of Actuaries (SOA)
released new mortality tables to reflect the improvement in life
expectancy since 2000. The data show that by 2014, among
males age 65, overall longevity rose 2.0 years to age 86.6, and
among women age 65, overall longevity rose 2.4 years to age
88.8.50 IRS regulations will establish how private DB pensions
must use this new longevity data, which is expected to increase
the value of their liabilities by between 3% and 8%.51 While
not subject to these IRS rules, public pensions will have to
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consider the impact living longer in their plans as well. Of
course, increased longevity could make it more difficult for
those with DC accounts to predict how much money to
withdraw each year.

they do not run out of money, workers using DC accounts
must save more than the amount needed to last until their life
expectancy since half will be among the “lucky ones” who will
live longer than average.55

i. Longevity Risk and Public Pensions

One alternative retirees can use to offset the risk of outliving
their assets is to purchase an immediate income annuity from
an insurance company. These annuities, with lifetime income
guarantees, can protect retirees from both investment and
longevity risk. Researchers have determined that annuities
have important benefits, but are puzzled by the lack of
traction that annuities have received in the retirement product
marketplace.

While DB plans take on the longevity risk on behalf of
participants, the plans are better equipped to manage longevity
risk than individuals with DC accounts. Traditional pensions
pool the longevity experience of their larger numbers of
participants, and can predictably project the cost of benefits
based on the average life expectancy of the group.
Advised by professional actuaries, public DB pensions appear
to be correctly anticipating mortality experience. In fact, most
public pensions plans use mortality tables that automatically
build in an expectation of increased longevity. Thus, Munnell
noted that changes in actuarial experience accounted for only
very modest changes in plans’ funding status since 2000.52
In a 2015 analysis of plan liabilities, CRR looked at how
public pension plans address improvements in mortality
experience. They found if public pensions were to adopt the
new SOA mortality tables, liabilities would barely increase,
and that projecting ongoing mortality improvements in the
future would mean only modest increases in liabilities. They
concluded that public sector plans seem to be making a serious
effort to keep their life expectancy assumptions up to date.53
ii. Longevity Risk and Individuals
When households with only DC accounts retire, they need to
develop drawdown strategies to assure that their retirement
income lasts for as long as they live. This is a complex challenge
involving multifaceted risks. In addition to the demands of
investing wisely, retirees must anticipate their lifespans to
calculate how much to draw down each year, or use tools to
provide lifetime income.
To properly manage the drawdown of savings, a bit of actuarial
skill is needed. While accurate life expectancy is a starting
point, it is also important to understand that lifespans will vary
for each individual. Thus, such analysis is difficult for many. A
study of pre-retirees by a large life insurance company finds
that 70 percent overestimate how much they can withdraw
while still ensuring that their money will last.54 To assure that
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Recently, the Department of Treasury and the Department of
Labor developed regulations to encourage plans and participants
to seek out the longevity protections of annuities. Additionally,
the Chairman of the Senate Finance Committee Senator Orin
Hatch (R-UT) has proposed legislation encourage the use of
annuities in both public DB plans and DC accounts. Sections
IV and V look at annuities in greater detail.
D. Inflation Risk
Over the years, the purchasing power of a fixed income stream
diminishes. Even at relatively low levels, such as a three percent
uptick in prices each year, over the typical 23-year retirement
period inflation will erode purchasing power by half.56 Simply
put, these older retirees are able to buy only half of what they
could when they first retired. Also, it is important to note
that health costs for retirees often increase at higher rates
than overall prices. By eroding a retiree’s purchasing power,
inflation risk impacts benefit adequacy over time. Inflation
risk also interacts with improvements in longevity, as each
additional year in retirement is more time for inflation to exert
an eroding effect on retirement checks.57
The effective rate of inflation experienced by a retiree will
depend on the period over which pension benefits are paid.
The historical probability of any particular year experiencing
inflation greater than 3 percent is captured in Figure 4.58
Inflation and interest rates play somewhat complementary
roles in retirement plans, as they tend to move in the same
direction. For example, in a low inflation/ interest rate period,
a DB pension will likely become less well-funded due to
lower than anticipated investment returns; however, at the

Figure 4. Annualized Inflation Rates, 1926-2014
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same time, the value of the pension benefits to participants
will increase due to the low inflation. Alternatively, high
inflation tends to reduce retirees’ spending power, while the
associated higher returns will likely improve the DB plan’s
funded level.59

E. Interplay Between Risks

Many public pensions have cost of living adjustments
(COLAs), but nearly all plans with COLAs also have a ‘cap’
on the amount by which they can increase, in order to help
make funding more sustainable and predictable.60 Thus, over
the long term, high inflation accompanied by high interest
rates should cause public pension funding levels to improve.

While longevity improvements increase longevity risk by
adding more years to life expectancy, such improvements also
increase inflation risk, as each additional year in retirement
makes it more likely that income will not keep up with everincreasing inflation.62 Investing assets conservatively lowers
investment risk, but can lead to adequacy risk if assets do not
build up enough value to provide sufficient income.63

For DC plans, conventional wisdom states that investing in
equities will produce returns that outpace inflation, but Hueler
and others indicate that this has not worked out well in reality.
In addition, few insurance carriers provide inflation-adjusted
annuities.61

To achieve financial security in retirement, it is important to
recognize that investment risk, adequacy risk, longevity risk,
and inflation risk all interact with each other.

While no one strategy has been developed to effectively deal
with all of these risks, many public plans effectively manage
them, delivering retirement security to workers and retirees in a
cost-efficient manner for workers and taxpayers.64
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iv. annuities are designed to address
certain retirement risks
DB pensions and insurance company annuities are similar
in that both can provide lifelong financial security when
employees retire. In purchasing life annuities, employees, or
plans on their behalf, pay lump sums or make contributions
over a career to an insurance company, and in exchange the
insurer agrees to pay a steady income amount at a specified
age, guaranteed to last over a lifetime.
An annuity has an accumulation period and a payout period.
Fixed annuity contracts provide income benefits based on
contributions and fixed interest rates set by the insurance
company. Annuities may earn a higher interest rate for
a certain period of time such as a year, but the minimum
rate is the only one guaranteed long term. When a fixed
annuity starts monthly payments shortly after the purchase
is complete, it is referred to as an immediate fixed income
annuity; however, if annuity payments start two or more
years in the future, then the product is called a deferred fixed
income annuity.65
A retirement plan must be a “qualified plan” under the federal
tax code so that employees do not face immediate tax liability
on benefits when they retire. One of the requirements for a
“qualified plan” is that its plan assets must be held in trust,
or by an insurance company. Annuities from insurance
companies are available in tax qualified DB plans both as
accumulation products and as income payout products.66
While the first statewide public retirement system predated
the creation of the federal tax code, it made use of annuities
to reduce plan risks.67 Stiefel notes that historically, qualified
DB plans have used many insurance products, including
deposit administration; immediate participation guarantee
contracts; and guaranteed investment contracts. His historical
analysis also illustrates how some once-popular products fell
out of favor, due to reasons such as increases in interest rates,
superior performance in equities, and regulatory changes.68
Nevertheless, some plans do offer annuities, and plan sponsors
can either hold the annuities within the plan or distribute
them outside of the plan.69
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A. The Annuity Puzzle: Why Don’t
People Purchase Annuities?
Many economic studies have demonstrated the value of
lifetime annuities. Brown, Warshawsky, and others have
favorably cited annuities for providing a decumulation path in
retirement that balances longevity and adequacy risks:
If an individual does not have access to annuitization
then she must allocate her wealth in a manner that trades
off two competing risks. The first is the risk that if she
consumes too aggressively, she increases the likelihood
of facing a future period in which she is alive with little
or no income. The second is that if she self-insures by
setting aside enough wealth to be certain it cannot be
outlived, then she risks dying with assets that could have
been used to increase consumption while alive.70
Despite the value that economists attribute to immediate fixed
income annuities, the market for the product is surprisingly
small and underdeveloped. The GAO found that only 6
percent of retirees with a DC retirement plan purchase an
annuity at retirement, leaving many middle income retirees
to draw down their savings gradually on their own instead.71
Moreover, the Bureau of Labor Statistics reports that in
2012 only about 17 percent of private-sector workers with
retirement savings plans had an annuity option available, an
almost 50 percent decrease in availability since 2000.72
Economists frame the disparity between the theoretically
predicted take-up rates for lifetime annuities and the low
observed level of actual annuitization as the “annuity puzzle.”
Financial research on the annuity puzzle offers several
explanations, including: adverse selection, pricing, liquidity
concerns, framing of benefits, lack of financial skills to value
annuities, and other behavioral factors.73 To some retirees,
buying an annuity can appear as betting with an insurance
company using the retiree’s premium as a wager on the value of
protecting his or her lifestyle over decades in the future.74

Pooling the longevity risk allows the insurance company to
deliver income benefits reflecting a return higher than the
underlying investments of the insurance company, because
annuities generate credits from those who die before their
life expectancy. In spite of strong support for annuities in the
literature by economists, Reichling and Smetters suggest that
annuities may not be optimal for most households.75
B. The Annuity Market and Retirement Savings
Of the $24.6 trillion in dedicated retirement assets held for U.S.
investors as of December 31, 2014, $2.1 trillion are annuity
reserves outside of retirement accounts.76 As of December
31, 2013, the American Council on Life Insurance (ACLI)
reported that insurance companies held $3.3 trillion in reserves
for annuity contracts, of which $2.2 trillion were allocated to
individual annuities and $1.0 trillion were allocated to group
annuities. Most recently, employers paid insurance companies
$108 billion for group annuities in 2013.77
Insurance companies offer a wide range of annuity products,
which generated $235.8 billion in total annuity sales in 2014.

(See box below.) According to the LIMRA Secure Retirement
Institute, sales of immediate fixed income annuities to
individuals totaled $9.7 billion in 2014. These “payout”
annuities are about one-tenth of total fixed annuity sales, and
represent less than one-twentieth of total U.S. annuity sales.78
Tax benefits that defer taxing investment income and
contractual income guarantees drive the marketing of variable
and indexed annuities. However, less than one percent of those
who buy annuities based on tax benefits turn their contracts in
for a fixed income stream.79
Longevity annuities, which are a new type deferred income
annuity started at older ages in retirement, experienced
strong growth in 2014, with sales of $2.7 billion. Insurance
companies developed this product in response to individuals’
hesitancy to use all of their retirement savings to purchase
immediate annuities. Longevity annuities provide guaranteed
fixed income payments 2 to 40 years in the future, and offer
individuals protection against outliving savings at a lower cost
than traditional annuities. They also allow retirees to keep
control over most of their retirement assets.

types of annuities
An annuity is a contract with an insurance company in which payment(s) buy a promised amount of income on a regular basis, usually for life.
If annuity income payments begin shortly after buying the product, it is an immediate annuity. If payments begin
two years later or more, it is a deferred annuity. Deferred annuities have both an accumulation period and a payout
period.
Fixed annuities guarantee that the money will earn at least a minimum interest rate that is guaranteed by the insurance company, and fixed income annuities also guarantee a stated payout amount of income that the insurance
company will pay each month for life.
A fixed indexed annuity is a specific type of fixed annuity that earns interest based on changes in a market index.
Variable annuities earn investment returns based on the performance of the investment portfolios, known as “subaccounts,” which can go up and down in value. The return earned in a variable annuity isn’t guaranteed. Some variable
annuities offer the option of guaranteed investment gains for an extra cost.
More information on annuities can be found in the Buyer’s Guides published by the National Association of Insurance
Commissioners: http://www.naic.org/prod_serv_consumer.htm
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C. The Prices of Fixed Income Deferred
Annuities Are Tied to Bond Rates
Deferred fixed income annuity contracts are one the longestlived financial agreements in the U.S. system of contract law.
Spanning both a working career and the remaining lifetime of
a couple once they retire, the contract could easily involve 80
or more years. The interest rate used during the deferral period
for these annuities is fixed for some period, usually a year, and
the insurance company will set another fixed interest rate after
that period ends.80 The annuity purchase rate is determined by
the interest return, mortality expectations, and other factors.
State insurance law also specifies a minimum guaranteed
interest rate of at least one percent for early cash-outs of
annuity contracts, under NAIC Model Laws for Standard
Nonforfeiture Minimum Interest Rates.81
Insurance companies approach the pricing of annuities with
caution. While a lower guaranteed interest rate pushes up the
cost of the policy, low rates also make it easier for the insurer
to meet or exceed the guarantee return. Greenough reported
on TIAA’s experience in promising to deliver fixed income
annuity investment returns since 1918: “When guarantees
may stretch 50 to 70 years into the future, it seemed the part
of prudence to guarantee lower rates of interest over that
period.”82 TIAA and other companies adopted participating
annuities, setting the guaranteed interest rate in the annuity
contract at a lower level and then using dividends to adjust
rates regularly to respond to changes in investment returns.
The GAO recently summarized the process insurance
companies use in pricing annuities. They compare the interest
rates used to returns from bond-based investments, and how
that differs from public pensions. They find that the difference
results in a higher cost:
Annuities, generally offered by life insurance
companies that would typically guarantee lifetime
streams of benefit payments to beneficiaries, are priced
with regard to current market or bond-based interest
rates but also typically include the addition of various
fees, which include the insurer’s administrative and
marketing expenses, the cost of capital and surplus,
and profit to the insurer. Additionally, annuity pricing
typically includes allowance for longevity and other
demographic risks. These differences generally result
in annuity prices being higher than pension liabilities
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calculated based on high-quality bond rates (i.e., in
implied annuity interest rates that are lower than highquality bond interest rates).83
Others support GAO’s understanding of the bond-related
nature of annuity interest rates. Specifically, Munnell finds
that investments supporting annuities “would be limited to
those acceptable for underwriting annuities, a requirement
that means essentially an all-bond portfolio.”84 James Poterba
also graphically illustrated the bond-related pricing trend
to the American Economics Association in January 2014.85
The fixed interest rate has a significant impact on the amount
of retirement income a deferred fixed income annuity will
provide. (See Appendix C for more detail.)
While there is some transparency in annuities’ accumulation
interest rates, the payout interest rate is built into the annuity
purchase rate. Mulvey and Purcell calculate that the historical
average real rate of return for annuities is 2.8 percent.86 This
figure is comparable to the real rate of return for corporate and
treasury bonds used by Social Security in 2007.87
When individuals consider purchasing an annuity, the decision
not only requires investment knowledge, but also typically
requires them to have transparent data on mortality and fees.
However, Hueler finds that with multiple uncorridinated
regulations of annuity sales gaps occur such as having no fee
disclosure requirements for lifetime income annuity products.88
This lack of transparency is perhaps surprising, considering that
these retirees are ostensibly entering into a lifelong contract
with an insurance company.
D. Financial Soundness of Insurers
Concerns about the financial soundness of the insurance
company may generate some reluctance to buy an annuity,
given the long duration of contracts. To address this, state
insurance law provides regulation and consumer protection for
life insurance, annuity, and health coverage. State insurance
commissioners regulate insurance companies and promote a
more uniform protection for annuity products. The National
Association of Insurance Commissioners (NAIC) develops
model laws and encourages each state to adopt them. In
addition, credit rating agencies such as A.M. Best Company,
Standard and Poor’s Corporation, Moody’s Investors Service,
and Fitch Ratings evaluate insurance companies’ financial
soundness and ability to pay claims.

From the consumer protection viewpoint, the present values
of benefits in an annuity contract are covered in every state
by Guaranty Funds. Should an insurance company become
insolvent, the state insurance commissioner acts to protect
policyholders first seeking possible transfers of their annuity
policies to other insurers, or turning to the state’s Guaranty
Fund to provide benefits.
Recently, the DOL’s ERISA Advisory Council held a hearing
about DB plans purchasing annuities and thereby shifting
the longevity risks to insurance companies.89 In 1999, the
General Accounting Office (as GAO was known then) found
life insurance company failures hurt many pension plans and
retirees, with as many as 170 failures occurring between 1975
and 1990. GAO cited several administrative and regulatory
gaps in state Guaranty Funds, including long time lapses before
final settlements, and low limits on the level of protection.
In addition, Guaranty Funds do not maintain reserves, and
assessments levied on insurance companies to pay fund claims
are fully offset by state tax breaks.90
In fact, the final court order for the liquidation of Executive
Life’s New York subsidiary, Executive Life Insurance
Company of New York (ELNY ), reflected GAO’s concerns
about long time lapses. The court order for ELNY exhausted
the assets of the Guaranty Fund, and left 16 percent of
policyholders with benefits less than fully covered.91 While the
experience of insurance company failures in 1991 helped to
increase Guaranty Fund limits, some states today still have the
same statutory $100,000 limit and regulatory gaps in annuity
protections identified by the GAO at the time.
Every state limits the amount of annuity benefits protected by
the Guaranty Funds. The most common limit now is $250,000;
four states have limits as high as $500,000. (Appendix A
contains a summary.) Most states also limit the aggregate
coverage from the Guaranty Fund on a per individual basis.
Munnell agrees with the GAO assessment that “state insurance
funds are quite weak and would provide little support”92
because Guaranty Funds only receive funds by charging an
assessment from the remaining insurance company members
once an insurance company becomes insolvent. Moreover, all
but four states (Alaska, Maryland, New Mexico, and West
Virginia) allow the assessed insurance companies to offset the
amount of their assessment from the Guaranty Fund directly
against their state tax liability. Perun and the GAO suggest that

this leaves the ultimate cost of an insurance company failure
to be borne by taxpayers or other policyholders.93 Thus, state
Guaranty Funds differ from the Federal Deposit Insurance
Corporation (FDIC) or the Pension Benefit Guaranty
Corporation (PBGC), which has some level of prefunding,
and premiums are paid solely by plan sponsors.
In fact, while banks prominently display the FDIC logo and
advertise its protection of bank accounts, in all but two states,
insurance law prohibits mentioning the Guaranty Fund in sales
of annuity products. A possible concern of state regulators is
that any reference to the Guaranty Fund might undermine
the incentives for insurance companies to ensure their own
financial soundness.94
Under ERISA, the PBCG protects private sector employees
in the event that their employer is unable to pay pension
benefits due to bankruptcy. Additionally, a private employer
may transfer the responsibility for future benefit payments to
an insurance company by purchasing an annuity. The insurer
establishes reserves to meet future annuity payments. In the
unlikely event that an insurer experiences financial difficulties,
a multi-layered regulatory process begins, with the goal
that contract holders receive the benefits stipulated in their
contracts. At a 2015 DOL hearing, insurance companies
asserted that benefits from a highly-rated company with
protection from state guaranty funds offers many participants
at least as much, and perhaps more, protection as that provided
by the private DB plans and PBGC, while other witnesses
expressed different views.95 (Of course, it should be noted
that public pensions are not subject to ERISA, nor are their
benefits protected by the PBGC.)
In support of the state Guaranty Funds, the National
Organization of Life and Health Insurance Guaranty
Associations has asserted that between 1991 through 2009,
holders of annuity policies written by companies that failed
received 94 percent on the value of their claims, and the current
assessment capacity is $10 billion per year.96 Only 13 life and
health insurers were placed in liquidation between 2008 and
November 2011 indicating that the insurance industry fared
well through the financial crisis. The economic situation of
low interest rates creates less of a challenge to insurers' balance
sheets than do periods of rising interest rate when book values
of invested assets decline. On balance, public employers using
insurance annuity contracts seem to offer less secure promises
than those for current public DB pensions benefits.
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v. proposals to expand annuity use
in retirement plans
A. SAFE Retirement Act of 2013
On July 9, 2013, Senator Orrin Hatch (R-UT) introduced the
SAFE Retirement Act of 2013 (S. 1270), which would expand
the use of annuities by public pension plans. “It cannot be denied
that people are living longer. And as wonderful as that is, it also
means we need to find new ways to stretch our monthly pension
dollars over longer lifetimes,” Senator Hatch explained in his
statement introducing the bill, which would create “SAFE
Retirement Plans” for state and local governments.
According to the Senator’s announcement, this bill creates
a new voluntary pension plan, “with stable, predictable costs
that state and local governments may use to deliver secure
pension benefits.”97 Under the SAFE Retirement Plan, public
employers would purchase fixed annuities from state-regulated
insurance companies, and state guaranty associations would
provide the consumer safety net. Key features of the proposal98
as described by Senator Hatch include:

•

Employees receive secure monthly income at
retirement for life.

•

Pension plan underfunding is not possible.

•

The life insurance industry invests the assets, pays
the retirement benefits, and bears the risks.

•

Retirement benefits are protected by the state’s
life insurance guaranty associations.

Similar to the current nature of tax regulations on public
retirement systems, the Hatch proposal envisions the federal
role in SAFE plans limited to certifying the tax-qualified
status of the plan. The bill, however, appears to create several
new requirements that the SAFE plan would need to be
certified. According to the text of S. 1270, these requirements
would include:

•
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67 for general employees and age 57 for public
safety employees, or for employees working at
older ages, on the first day of the following year;

•

Vesting of employees’ benefits immediately;

•

Operating a complex structure so that benefits
provided comply with both the state guaranty
fund law and state procurement laws;

•

Limiting employers’ annual contributions to 20
percent of compensation for general employees
and 30 percent for public safety employees, with
an additional 5 percent permitted for employees
over age 50;

•

Paying benefits only as a single life annuity, which
provides no benefit protection for spouses;

•

Restricting benefits to equal monthly installments
that are fixed at the time of purchase; and,

•

Not allowing employee contributions.

SAFE plans would not provide an easily estimable benefit for
employees, as DB plans currently provide, because the value
of each year’s annuity will vary with private market annuity
prices. In addition, the bill provides that public employers
may reduce or stop making contributions for all employees in
any year, with an announcement at the start of the plan year.
Public employees would have the risk that when employers
suspend or reduce contributions, that loss would leave them
with an inadequate amount of retirement income. The level
of adequacy risk would increase with each year that employers
do not make SAFE contributions, as missed contributions
cannot be funded at a later date.
Moreover, as the experience with states that switched from
DB pensions to DC plans has illustrated, switching to SAFE
plans will do nothing to address the underfunding of existing

pension obligations. In addition, the closed DB pensions
might end up with even lower funding levels for already
promised benefits, as has happened in Alaska and Michigan.99

in rates of return matter a lot. Almeida and Fornia demonstrate
that, over a 30-year career, just a one percent difference in the
rate of return can change the cost of a retirement benefit by 26
percent.103 As mentioned previously, public DB pension plans
have effectively used their long-term time horizons to capture
a significant equity premium by diversifying their investment
portfolios. Fixed Annuity Retirement plans would almost
certainly lower the investment return that plans achieve, due
to their ties to bond rates. The historical real rate of return over
25 years earned in public pension plans is 5.4 percent, while the
historical real rate of return for fixed annuity products calculated
by Mulvey and Purcell was just 2.8 percent.104

B. Fixed Annuity Retirement Plans Are
More Expensive than DB Plans
The lifetime annuity in the SAFE plan addresses longevity
risk, but the other risks would fall more heavily on public
sector workers than they do under DB plans. Buying a
deferred fixed income annuity, such as under a SAFE plan,
involves a guaranteed investment return, but as Munnell
indicates this bond-related guaranty rate comes at an
additional cost.100 Paying monthly guaranteed income from
a fixed income annuity based on bond-related interest rates
would require additional plan contributions to generate the
same benefits employees currently receive from public pension
plans. Alternatively, if the employers wanted to keep the cost
of benefit at the current level, then the amount of retirement
income would be significantly less.101

Poterba’s tabulations (in Table 3) of the cost to buy an annuity
that replaces half of final earnings also can help one understand
how the difference between a 2 percent real rate of return and
a 4 percent real rate of return over a 40-year career translates
into a significantly higher cost. For a male to replace half of
his income at age 65, he would have to contribute 14.8 percent
of salary each year for 40 years based on a 2 percent real rate
of return. But if his investment fund generated a 4 percent
real return, then he can contribute much less—just 9.4 percent
of pay—to reach the same retirement income goal. In other
words, earning a real return of just 2 percent means his savings
rate must increase to a percent of pay equal to 157 percent
of that needed at a 4 percent real return to make up for this
difference.105

The interest rate guaranteed in the deferred fixed income annuity
is important. While the SAFE plan requires competitive bidding
to achieve the best rates, the annuities’ extremely long duration
will likely result in rates that reflect conservative pricing, and
are difficult to predict until this new product might come to
market.102 Due to the nature of compounding, small differences

Table 3. Annual Saving Rate Required to Support Annuity Stream Equal to Half of Final
Earnings at 65
Men

Working
Career

Real Return

20

Women

Nominal Annuity

3% Increasing
Annuity

Nominal
Annuity

3% Increasing
Annuity

.02

32.7%

44.3%

35.3%

48.2

30

.02

20.7

28.1

22.4

30.5

40

.02

14.8

20.0

15.9

21.7

20

.03

27.7

37.5

29.9

40.8

30

.03

17.6

23.9

19.0

26.0

40

.03

11.9

16.1

12.8

17.5

20

.04

26.4

35.7

28.4

38.8

30

.04

14.9

20.2

16.1

22.0

40

.04

9.4

12.8

10.2

13.9

Source: J. M. Poterba, “Retirement in an Aging Society,” National Bureau of Economic Research, 2014.
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Financial retirement experts consulted by GAO indicated that
retirees would find it preferable to purchase lifetime retirement
income from DB plans over purchasing insurance company
annuities, because DB pension plans typically base payments
on a higher investment rate than is available through an
insurance annuity outside of the plan.106
NIRS research on teacher choices in retirement plans noted this
to be true. Specifically, a female teacher purchasing a lifetime
retirement income from the Washington State Teachers
Retirement System (TRS), using $100,000 of her DC account
balance, would obtain an income of $625 per month (indexed)
at age 65. Had she instead used that $100,000 to purchase
the best-priced similar annuity product from an insurance
company, it would provide her only $409 per month. Thus,
the annuity provided by the TRS is 50 percent higher than
that provided by the insurance company.107 The cost difference
is substantial because in addition to the bond-related pricing
of private annuities, insurance companies have inherent costs
that employer-sponsored DB plans do not, such as profit
margins, risk charges, and marketing costs.
In “Still a Better Bang for a Buck,” Fornia and Rhee compare
buying a hypothetical immediate fixed annuity for a female
teacher at age 62 to the cost of providing the same $2,760
monthly income through both a DB pension and modeled DC
plans, which used a gradual withdrawal of payments designed
to assure only a one out of five chance of outliving retirement
savings. Fornia and Rhee calculate108 the cost of buying the
immediate fixed income annuity at both current interest rates,
estimated to be about 3.7 percent, and at a significantly higher
interest rate of 5.2 percent.109
Table 4 compares the contribution that would be needed as a
percent of pay for each of the plan and annuity options. At both
current annuity market interest rates and potentially higher
interest rates, buying an immediate annuity after investing in
a target date fund while working would cost significantly more
than the DB pension:110
Under a SAFE plan design, the plan would purchase deferred
fixed income annuities over a somewhat longer career based
on a teacher retiring at age 67 rather than the model's thirtytwo year career. Additionally, the model used by Fornia and
Rhee differs as it invests contributions in the teacher’s DC
retirement account in a target date fund (TDF). Fornia
modified the model, adding the option of purchasing a deferred
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Table 4. Cost to Fund the Same Benefit
Under Different Plan Designs
Plan Description

Cost to Fund
Benefit as a
Percent of Pay

Defined Benefit Plan

16.3%

Ideal Defined Contribution Plan
with withdrawals based on 80
percent life expectancy

23.0%

Ideal DC plan with Immediate
Annuity at current interest rates of
3.7%

25.4%

Ideal DC plan with Immediate
Annuity at a higher interest of 5.2%

20.9%

Self-Directed Defined Contribution
Plan with withdrawals based on 80
percent life expectancy

31.3%

Source: W. Fornia and N. Rhee, 2014, "Still a Better Bang for the
Buck," NIRS, Washington, DC.

Table 5. Cost to Fund the Same Benefit
Under DB and Fixed Annuity Plans
Plan Description

Cost to Fund
Benefit as a
Percent of Pay

Defined Benefit Pension

16.3%

Fixed Annuity Retirement Plan at
current interest rates (3.7 percent)

44.8%

Fixed Annuity Retirement Plan at
improved interest rates
(5.2 percent)

29.3%

Fornia calculation based on Average April 2014 purchase rates
from AnnuityShopper.Com, adjusted for projected mortality
tables to age 62 female.

fixed income annuity each year while working although he
maintained the shorter time frame to compare cost. Table 5
illustrates the cost to fund the same $2,670 benefit in a Fixed
Annuity plan at both current market rates (3.7 percent) and a
higher (5.2 percent) rate. The cost of the benefit from a DB
pension is significantly less than purchasing deferred fixed
income annuities over the 32-year career, at both current rates
and improved rates.
While annuities protect the plan against longevity risk,
purchasing only fixed income annuities instead of using returns
generated from a well-diversified investment portfolio in a DB
pension involves a significant cost—45 percent of pay, or nearly
three times the 16 percent of pay cost for the DB pension.
While an improved interest rate of 5.2 percent would cost quite
a bit less than the cost at current annuity rates, the DB pension
cost continues to provide a significant cost efficiency. The Fixed
Annuity plan’s cost based on interest rate of 5.2 percent is 29%
of pay, or 180 percent of the cost of the DB plan.
C. Benefits Are More Secure Under DB Pensions
Because of the long-term nature of DB pension promises,
protections to assure that benefits will be paid are important.
Public pension plans represent deferred compensation and
worker and retiree benefits are protected in various ways
including state constitutions, state laws, court interpretations of
contract theory, and collective bargaining.111 Plan participants
have access to significant amount of data to access pension’s
financial health, such as its funding level and the ongoing
commitment to funding. Despite the new GASB standards
moving away from the ARC, public plans will continue to
calculate and disclose progress towards a similar actuarially
determined contribution (ADC) for plan funding.112 As state
governments and most local governments cannot declare
bankruptcy, the overwhelming percentage of public pension
participants have further protection of promised benefits.
Chapter 9 of the bankruptcy law allows local governments
to only reorganize their debts while continuing to provide
services. Municipal bankruptcy is rare because only 12 states
allow Chapter 9 filings.113
A SAFE plan is designed to transfer plan’s longevity risk
to insurance companies. However, this means that benefits
would no longer be backed by government, but by the assets
and the financial strength of the insurance company. In the
event that the insurance company became insolvent, promised

benefits represent a possible claim for the state Guaranty
Fund. As noted earlier, unlike protection from the PBGC,
no Guaranty Fund promises are funded before an insolvency
occurs, causing some experts and the GAO to consider these
funds weak. Also, insurance company assessments directly
offset the state taxes paid by insurance companies, which
means that these cuts in state revenue will need to be made
up by taxpayers. In short, in all but four states, the ultimate
payer in the event of a default of an insurance company would
be that state’s taxpayers—the same as the traditional public
DB pension.
The SAFE Retirement Plan promotes using fixed annuities
to mitigate longevity risk. Some smaller public pensions with
fewer employees to spread longevity risk among may find that
using insurance annuities could be helpful. Those plan trustees
will need to fully evaluate the additional costs that would be
involved in moving to more conservative annuity investments.
As mentioned earlier, the SAFE plan would be significantly
more costly than the DB structure, and thus governments
looking to constrain costs are likely to offer much lower benefit
levels under the SAFE design. Policymakers should consider
the impact on recruiting and maintaining a productive public
workforce, should retirement benefits be cut drastically.
D. Longevity Annuities Can Mitigate
Some Risk at Lower Costs
Insurance companies have responded to the annuity puzzle by
developing “longevity annuities,” which are designed to allow
individuals to obtain the important longevity protection of life
annuities without requiring them to turn over the full balance of
their retirement accounts when they retire. Rather than starting
income payments from the annuity shortly after an individual
retires, as would be the case in purchasing an immediate
annuity, payments from a longevity annuity are delayed until a
later age, such as 80, when the risk of outliving assets is greater.
A longevity annuity is a lower cost alternative to an immediate
annuity. Abraham finds longevity annuities an attractive
addition to a retirement portfolio because their cost is low
enough that savers can hold onto other assets to address other
retirement risks.114
Turner indicates that longevity insurance may allow retirees
in their sixties and seventies to consume more of their other
assets, since they know that they have protection if they live
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longer than their life expectancy. He cites a specific example:
“A deferring annuity starting at age 85 provides more than half
of the longevity insurance of an annuity starting at age 65, and
at a fraction of the cost—roughly 15 percent.”115
While purchased at an age close to retirement, the longevity
annuity still allows a long deferral period, possibly until age 80
or 85. This means that the insurance company has more years
for compound earnings to build, and a larger credit could be
included for surviving annuitants from those who die before
the deferral age. Thus, the amount of longevity payments
beginning at older deferral ages becomes more significant.
Table 6, prepared by actuaries from a leading U.S. life insurer,
illustrates how the deferral period selected affects the monthly
income amount.
Monthly Income Payments from a $100,000 premium at age
65 for a longevity annuity would purchase a longevity annuity
of $1,729 per month, starting at age 80. An increase in the
deferral period of just 5 years—so that the annuity starts at age
85—provides a benefit of almost double that amount, $3,352
per month. Adding a death benefit reduces the amount of
monthly benefit. However, insurance companies have found
that many individuals, especially those with families or
dependents, are more comfortable with a product that offers a
death benefit during the deferral period.
Viewed through the model of utility used by economists,
longevity annuities are especially valuable. Abraham estimates

that a person who buys a longevity annuity at age 65 with
the first benefit starting in 20 years will purchase roughly 70
percent of the insurance value of an immediate annuity, but at
just one seventh of the cost. If the deferral period is pushed out
five more years (so the first payments begin at age 90 instead
of age 85), the value of the insurance falls to 50 percent of the
insurance value of the immediate annuity, and the cost of the
protection falls to just one twentieth of the immediate annuity
cost.116 This longer deferral would leave nearly 95 percent of
the value accumulated to provide retirement income intact to
produce income over the intervening 25 years.
E. Addressing Minimum Required Distribution Rules
Turner and Abraham identify a problem for longevity
annuities, in that Minimum Required Distribution (MRD)
tax rules require individuals to withdraw income from DC
accounts once they reach age 70. Because longevity annuities,
by design, do not pay out until well after this age, this rule could
potentially be problematic. However, both the Department
of Treasury and S. 1270 address this tax issue for individual
retirees by providing relief from the MRD rules.
Having sought information from the public on how lifetime
income could be encouraged in DC plans, in 2014 the
Department of Treasury and the Internal Revenue Service
published final regulations to make “Longevity annuities
accessible to the 401(k) and IRA markets.” J. Mark Iwry,
Senior Advisor to the Secretary of the Treasury and Deputy

Table 6. Monthly Annuity Benefit Amounts at Various Commencement Ages
Monthly Benefit
Commencement Age

Deferral Period

Premium

65

0

70

Without Death Benefit

With Death Benefit

$100,000.00

$546

N/A

5

100,000.00

686

$630

75

10

100,000.00

1,035

861

80

15

100,000.00

1,729

1,218

85

20

100,000.00

3,352

1,719

Source: A large U.S. life insurance company estimates of Longevity Annuity benefits purchased with a $100,000 premium to an institutional
Guaranteed Income Builder.
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Assistant Secretary for Retirement and Health Policy, said
that longevity annuities are “an important option to help
Americans plan for retirement and ensure they have a regular
stream of income for as long as they live.”117
The final Treasury regulations changed MRD regulations
so that longevity annuity payments will not need to begin
prematurely. Retirees may use up to 25 percent of their
account balance or (if less) $125,000 to purchase a qualifying
longevity annuity contract (QLAC) without concerns about
the age 70 1/2 minimum distribution requirements. If elected,
the amount used to purchase the longevity annuity could be
returned to retirees’ accounts if they die before the age when
the annuity income starts.
Similarly, S.1270 would bring relief from the MRD rules
permanently as part of the tax code to give older individuals
even more certainty in purchasing longevity annuities. Section
231 of the bill118 would exempt from the MRD rules up to
25 percent of an employee’s retirement account value to buy a
single or joint and survivor annuity that commences payments
no later than age 85.
F. Longevity Annuities May Make Sense
for Some Small DB Plans
Given their ability to capture a large share of the economic
value of an immediate annuity at a fraction of the cost, some
DB pension plans might find value in longevity annuities.
Smaller public pensions might use them as a cost-effective way

to transfer tail-end mortality risk to an insurance company.
At the same time, longevity annuities would also preserve
the bulk of the plan assets to invest in a broadly diversified
portfolio. However, more research into this application for
longevity insurance is needed.
The Longevity Annuity provision in S.1270 and the
regulation issued by Treasury focused of the use of the product
by individuals with DC retirement accounts. Given the ability
to capture a large share of the economic value of an immediate
annuity at a fraction of the cost, some DB pension plans might
also find value in Longevity Annuities. The final Treasury
regulation mentioned that a number of commenters favored
allowing defined benefit plans to offer QLACs. They might
offer smaller public pensions a cost effective way to transfer
the tail-end mortality risk in their DB pension to an insurance
company. Meanwhile, the plan would control the bulk of the
plan assets to invest in a broadly diversified fund generating
returns of approximately 200 to 300 basis points higher those
from the fixed annuity. This would preserve the cost efficiency
of the DB pension while reducing the longevity risk exposure.
More research into this application for longevity insurance
would be needed.
Should a DB pension buy longevity annuities as assets of
the plan, the retiree should not have MRD tax issues since
they will still receive monthly benefit checks for the accrued
pension. Nevertheless, clarification on this issue as well on the
possible later starting age for DB plans would be helpful to
plans as they consider longevity annuities.

Table 7. Insurance Value of Longevity Annuity Purchased at Age 65
Age Longevity Benefits Start

Percent of Insurance Value of
Immediate Annuity

Percent of Wealth at 65 Required
to Purchase Longevity Annuity

80

88.5%

28%

85

69.2%

14%

90

50.5%

5%

Source: Abraham and Harris, op. cit. and G. Gong and A. Webb, 2007, “Evaluating the Advanced Life Deferred Annuity- An Annuity People Might
Actually Buy,” Working Paper 2007-15, Center for Retirement Research at Boston College, Chestnut Hill, MA.
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conclusion
The shift in the retirement landscape from DB to DC plans
means that more Americans must pay more attention to their
own retirement risks. The key risks faced by individuals and DB
plans include investment, adequacy, longevity, and inflation risk.
These four risks interact with each other. Understanding the
nature of the financial risks in retirement and then developing
a plan to address these risks is the first step toward achieving
retirement security.
Recently, several policy proposals have attempted to equip
Americans with tools that can help assure that their retirement
savings will provide them with lifetime income. While fixed
annuities protect against longevity risk, their cost due to
lower investment returns based on bond related investments
can eventually result in much lower retirement income than
that from a typical public DB pension. Longevity annuities
allow buyers to focus on the insurance benefits of annuities
while better managing costs and maintaining control over
investment to achieve higher returns from retirement assets.
Public pension plans have historically demonstrated their
ability to achieve target returns over their long time horizon.
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While fixed annuities provide a steam of predictable, stable
income to retired workers, their lower investment returns can
significantly add to the cost of providing retirement income.
If the same level of benefits is funded with annuity purchases
over a working career, the cost can be anywhere from 57
percent to over 175 percent more than that of the DB pension
plan. Analysis of the funding experience of public pensions
since 2000 indicates that plan actuaries have adequate tools
to address their mortality exposure. After considering the
significant up-front cost of funding retirement benefits with
only fixed annuities, most large public pension plans will
likely continue to maintain their DB pensions, which they
can ensure with adequate contributions as plans amortize
investment gains and losses as well as longevity improvements
over time.
Smaller DB plans might consider using longevity annuities
within the plan to protect against increased longevity risk.
Policymakers may want to verify that longevity annuities may
be used by DB pension plans, as this strategy could serve
to stabilize the plan’s funding cost, and thereby encourage
employers to maintaining their existing DB pension plans.

appendix a
Summary of Key State Guaranty Fund Law Provisions
State

General
Annuity

Alabama

$250,000

Alaska

$100,000

Arizona

$250,000

Arkansas

$300,000

California*

$250,000

Government Plan
Guaranty
$100,000
$300,000

Aggregate
Guaranty

Tax Credits for
Fund Assessments

Marketing
Restriction

$300,000

Yes

No

$300,000

No

Yes

$300,000

Yes

Yes

$300,000

Yes

Yes

$300,000

Yes

Yes

Colorado

$250,000

$300,000

Yes

Yes

Connecticut

$500,000

$500,000

$500,000

Yes

Yes

Delaware

$250,000

$250,000

$300,000

Yes

Yes

District of
Columbia

$300,000

$300,000

Yes

Yes

Florida

$250,000

$300,000

Yes

Yes

Georgia

$250,000,
$300,000 c.w.**

$300,000

Yes

Yes

Hawaii

$250,000

$500,000

Yes

Yes

Idaho

$250,000

$300,000

Yes

Yes

Illinois

$250,000

$250,000

$300,000

Yes

Yes

Indiana

$250,000

$250,000

$300,000

Yes

Yes

$250,000

Iowa

$250,000

$300,000

Yes

Yes

Kansas

$250,000

$300,000

Yes

Yes

Kentucky

$250,000

$300,000

Yes

Yes

Louisiana

$250,000

$500,000

Yes

Yes

Maine

$250,000

$300,000

Yes

Yes

Maryland

$250,000

$300,000

No

Yes

Massachusetts

$100,000

$300,000

Yes

Yes

Michigan

$250,000

$250,000

$300,000

Yes

No

Minnesota

$250,000

$250,000, except
defined benefit

$500,000

Yes

Yes

Mississippi

$250,000

$250,000

$300,000

Yes

Yes

Missouri

$250,000

$300,000

Yes

Yes

Montana

$250,000

$300,000

Yes

Yes

Nebraska

$250,000

$300,000

Yes

Yes

Nevada

$100,000

$300,000

Yes

Yes

$250,000
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Summary of Key State Guaranty Fund Law Provisions (continued)
State

General
Annuity

Government Plan
Guaranty

Aggregate
Guaranty

Tax Credits for
Fund Assessments

Marketing
Restriction

New Hampshire

$100,000

$100,000

$300,000

Yes

Yes

New Jersey

$500,000,
$100,000 c.w.**

$500,000

Yes

Yes

New Mexico

$250,000

$300,000

No

Yes

$500,000
individual,
$1,000,000
group annuity

Yes

Yes

$250,000

New York
North Carolina

$300,000

$300,000

$300,000

Yes

Yes

North Dakota

$250,000

$250,000

$300,000

Yes

Yes

Ohio

$250,000

$250,000

$300,000

Yes

Yes

Oklahoma

$300,000

$300,000

Yes

Yes

Oregon

$250,000

$250,000

$300,000

Yes

Yes

Pennsylvania

$300,000,
$100,000 c.w.**

$300,000,
$100,000 c.w.**

$300,000

Puerto Rico

$100,000

Rhode Island

$100,000

$100,000

South Carolina

Yes

$300,000

Yes

$300,000

Yes

Yes

$300,000

Yes

Yes

South Dakota

$250,000

$300,000

Yes

Yes

Tennessee

$250,000

$300,000

Yes

Yes

Texas

$250,000

$250,000

$300,000

Yes

Yes

Utah

$500,000

$250,000

$500,000

Yes

Yes

Vermont

$250,000

$250,000

$500,000

Yes

Yes

Virginia

$250,000

$250,000

$350,000

Yes

Yes

Washington

$500,000

$100,000

$500,000

Yes

Yes

West Virginia

$250,000

$250,000

$300,000

No

Yes

Wisconsin

$300,000

$500,000

Yes

Yes

Wyoming

$250,000

$300,000

Yes

Yes

* California limits payments state guaranty fund equal to 80% of the contractual benefit, subject to statutory limits.
** c.w. - separate limits on cash withdrawals
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appendix b
Comparison of Safe Retirement Plan to Current Public Pensions
SAFE Retirement Plan (per S.1270)

Current Practice in Public Pension

Requires benefit payments to start at age 67 for general
employees and age 57 for public safety employees, or for
those working at older ages on the first day of the following
year.

Retirement age set by plan based on age, service, or both.
Drawing benefits from a plan while still employed could
conflict with state laws restricting double dipping.

Immediate vesting of benefits.

Nearly every state uses some delay in vesting of between
5 to 10 years.

Operating a complex structure so that benefits provided
comply with both the state guaranty fund law and state
procurement laws.

Competitive bidding would bring the cost benefits
of a Market Based Delivery Platform to SAFE plans.
However individuals with personal insurance policies
would present problems since the NOLHGA summary
indicates nearly every state maintains an aggregate limit
in guaranty fund for each life covered.

Limiting employers’ annual contributions to 20 percent
of compensation for general employees and 30 percent
for public safety employees, with an additional 5 percent
permitted for employees over age 50.

In 2001, Congress eliminated percent limits on overall
contributions for DC plans while it maintained only
the dollar limit of $53,000 or $59,000 if over age 55.
The current maximum benefit allowed in a DB plan is
$210,000.

Prohibits benefit protection for spouses.

31states have adopted requirements similar to those in
the Retirement Equity Act for spousal notification and
provision of joint and survivor benefits in public pension
plans. List of States: AK, AZ, AR, CA, CT, DE, FL, HI, ID, IL,
IA, KS, LA, ME, MA, MI, MN, MO, NV NH, NJ, NM, OH, OK,
OR, SD, TX, VA, WA, WI, and WY. (Pension Rights Center,
“Fact Sheet: State Retirement System Rules on Spousal
Consent”)

Benefits must be paid in equal monthly installments that are
fixed at the time of purchase.

Most public pensions offer some cost of living
adjustment to protect against inflation risk.

Accept only non-elective employer contributions.

In most states, employees contribute directly to the
pension; this has been a fundamental feature of public
pension plans for over 100 years and a key component of
adequate funding of benefits.
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appendix c
Interest Rates Used in Annuity Pricing
Annuity contracts typically provide an “annuity purchase rate,”
which combines the interest rate with the benefits of mortality
gains from those annuitants who die early in their payout
period. Because deferred fixed annuities can span periods of
60, 70, 80 or more years, interest rates play a critical role in the
pricing structure.
In its tips to annuity buyers, the Annuity Shoppers Buyer’s
Guide speaks to interest rates and the period that is guaranteed:
“Interest rates are structured very differently across the various
types of annuities. Be sure you are clear on what you are buying

and about all the different ways it can change across the life of
the contract. With an immediate annuity you generally lock
in today’s rate for life.”119 For average individuals, finding that
interest rate is challenging.
Model state insurance laws provide for annuity contracts
to have a minimum guaranteed interest rate for early cashouts.120 Standard Nonforfeiture Minimum Interest Rate
provisions cap this minimum interest rate at 3 percent, but
the language allows lower interest rates when the five-year
Constant Maturity Treasury Rate reported by the Federal
Reserve Treasury interest rate falls below 4.25 percent.121 The
adjustable interest rate in the Model Law is reduced by 125

Figure 5: Male Age 65 Single Life Annuity Monthly Income per $100,000 Premium
(in left margin) and Yield on Moody’s Seasoned AAA Corporate Bonds (in right margin)
$1,100
M65 Life ($/mo.)

10%

Corp. Bond%

$1,000

9%
8%

$900

7%

$800

6%
$700
5%
$600

4%

Source: Annuity Shopper Buyers Guide, April 2014.
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basis points, but must be at least 1 percent. The Nonforfeiture
interest rate, an absolute minimum rate of return, has remained
at 1 percent since 2009.
According to the GAO, the market price of an annuity depends
on many factors, including the duration of the liabilities, the
size of the purchase, the average pension amount, capital
market conditions, and competitive pressures in the group
annuity market at the time of purchase.122
In a presentation to the American Economics Association in
January 2014, James Poterba graphically illustrated the close
relationship between bond rates and annuity payout prices for
a single life annuity for a male age 65 over time.123
The GAO, Munnell and others have identified the role that
bond returns play in determining the underlying interest rate
for fixed annuities. The relationship between bond investment
returns and annuity payout rate is also illustrated in Figure
5 published in Annuity Shopper, which compares Moody's
seasoned AAA corporate bond yields to the immediate
annuity purchase rate for a male age 65, based on a $100,000
premium.

Table 8: Real Returns on a Hypothetical
Pension Portfolio 58% Equity/42% Fixed
Income Rolling Periods, 1926-2010
Time
Frame
(Years)

Number of
Periods

1

Compound Annual Real Returns
Average
(Mean)

Worse Observed
Outcome

85

6.28%

-24.60%

5

80

7.30%

-4.56%

10

75

6.59%

-1.47%

20

65

6.14%

1.24%

30

55

5.71%

3.76%

40

45

5.42%

3.91%

50

35

5.47%

4.02%

Source: Stubbs 2012.

Actuaries at the PBGC, which oversees annuity purchases
when private defined benefit plans go through a voluntary
plan termination, calculate the underlying interest rates used
when plans buy annuities to replace pension benefits, based on
payout rates offered in the marketplace. For example, as of July
2015, the annuity interest rate is 2.32% for the first 20 years
following the date of plan termination, and 2.37% thereafter.
The list of PBGC’s historical annuity interest rates (http://
www.pbgc.gov/prac/interest/ida.html) shows that current
nominal interest rates are among the lowest levels in recent
years. Interest rates more typically fall around 5 percent.

These investment rates are quite different from those
earned by public pension plan investment managers. Stubbs
calculated compound annual real returns of a hypothetical
pension portfolio for various rolling periods between 1926 and
2010, based on return data from Ibbotson Associates. Table 7
illustrates that assuming an overall 58 percent equity position,
the compounded real return (above inflation) is 5.71 percent
over 30 years, which is similar to the average for public pension
funds after adjusting for expenses.126 Using Callan Associates’
data, NIRS calculated the 25-year average real return (above
inflation) for public pension funds to be 5.4 percent.127 Also,
the National Association of State Retirement Administrators
reports in the Public Fund Data Base that over the majority of
rolling 30-year periods between 1992 and 2013, pension funds
achieved nominal investment returns of at least 9 percent.128

Those nominal rates appear to be consistent with Mulvey
and Purcell’s calculation that the historical average real rate
of return for annuities is 2.8 percent.124 Their estimated rate
is similar to the real rate of return for corporate and treasury
bonds used by Social Security in 2007.125

Thus, pension funds tend to outperform contract annuities by
anywhere from 200 to 300 basis points. A difference of this
magnitude—over a time horizon that comprises both a typical
public employee’s career and retirement—makes a substantial
difference in the cost of providing retirement income.
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