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Introduction

The National Retirement Risk Index has shown that
even if households work to age 65 and annuitize all
their financial assets, including the receipts from
reverse mortgages on their homes, 44 percent will be
‘at risk of being unable to maintain their standard of
living in retirement. More realistic assumptions re-
garding earlier retirement and reluctance to annuitize
401(k) balances or tap housing equity would put the
percentage ‘at risk even higher. But these previous
analyses have not addressed rapidly rising health care
costs. When these costs are included explicitly, the
percentage of households ‘at risk increases dramati-
cally.

This brief explores how rapidly rising health care
costs enter the NRRI calculations. It begins with a
recap of the NRRI, then describes the health care
landscape facing older Americans, and finally reports
the results of incorporating retirement health care
costs explicitly into the Index. The results show that

once health care is considered explicitly, the percent-
age of households that will be ‘at risk rises from 44
percent to 61 percent. As always, the percent ‘at risk
is greater for those at the low end of the income dis-
tribution. And later cohorts show more ‘at risk’ than
earlier ones due to the combined effect of a contract-
ing retirement income system and continually rising
health care requirements.

A Recap of the NRRI

To quantify the effects of the changing landscape, the
National Retirement Risk Index provides a measure
of the percent of working-age American households
who are ‘at risk of being financially unprepared for
retirement. The Index calculates for each household
in the 2004 Survey of Consumer Finances a replace-
ment rate — projected retirement income as a
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percent of pre-retirement earnings — and compares
that replacement rate with a target replacement rate
derived from a life-cycle consumption smoothing
model. Those who fail to come within 10 percent
of the target are defined as ‘at risk,” and the Index
reports the percent of households ‘at risk.’

The results as updated to 2006 show that 44 per-
cent of households will not be able to maintain their
standard of living in retirement even if they retire at
age 65, which is above the current average retirement
age. An analysis by age group indicates that the situ-
ation gets more serious over time (see Table 1). About
35 percent of the Early Boomers (those born between
1948 and 1954) will not have an adequate retirement
income. This share increases to 44 percent for the
Late Boomers (those born between 1955 and 1964),
and then rises to 48 percent for the Generation Xers
(those born between 1965 and 1974)."

TABLE 1. PERCENT OF HOUSEHOLDS ‘AT R1sK BY BIRTH
COHORT AND INCOME GROUP

Income Early Late Generation
All Boomers Boomers Xers
Sroup 19481954 1955-1964  1965-1974
All 44% 35% 44% 48%
Top third 37 33 36 41
Middle third 41 28 44 46
Bottom third 54 45 54 6o

Source: Munnell, Golub-Sass, and Webb (2007).

This pattern of increasing risk reflects the chang-
ing retirement landscape.> The length of retirement
is increasing, as the average retirement age hovers at
63 and life expectancy continues to rise. At the same
time, replacement rates are falling for a number of
reasons. First, at any given retirement age, Social
Security benefits will replace a smaller fraction of
pre-retirement earnings as the Full Retirement Age
rises from 65 to 677. Second, while the share of the
workforce covered by a pension has not changed over
the last quarter of a century, the type of coverage has
shifted from defined benefit plans to 401(k) plans. In
theory 401(k) plans could provide adequate retire-
ment income. But individuals make mistakes at every
step along the way and the median balance for house-
hold heads approaching retirement is only $60,000.3
Finally, most of the working-age population saves
virtually nothing outside of their employer-sponsored
pension plan.

The NRRI and Health Care

The original NRRI does not explicitly identify health
care consumption, but rather incorporates it as a
component of total household consumption in the
process of calculating the target replacement rates.
The implicit assumption is that spending on health
care is a substitute for other forms of consumption,
such as food, wine, and travel. This assumption
implies that retired households can rearrange their
basket of consumption — consuming more health
care and less food, wine, and travel — and still main-
tain their standard of living.*

An alternative — and probably more realistic
way to treat retiree health care expenses is as a “tax”
that people have to pay in retirement.’ Viewing
health care from this perspective, the household’s
goal then becomes one of maintaining its non-health
care consumption (food, wine, travel, etc.) in retire-
ment. In this scenario, households will be ‘at risk’ if
they do not have enough resources to maintain non-
health care pre-retirement consumption.

In the NRRI framework, this option means
changing the target replacement rates. Health care
expenses are subtracted from households’ income
during their working years and during retirement.
Replacement rate targets are then recalculated —
households know about health care expenses and
adjust their consumption patterns throughout their
life. Since non-health care consumption will be
lower than total consumption, the target replacement
rates excluding health care will actually be lower with
the health care “tax” than in the base-case NRRI.

But to this lower target must be added the money
required to finance retiree health care expenses. The
two requirements together — the resources required
to maintain non-health care consumption and the
money required for retiree health care expenses —
will involve higher target replacement rates than the
base-case NRRI. As in the base case, NRRI targets
are calculated separately for each household type and
income group.

Retiree Health Care Expenses

The major health care expenses faced by retired
households include premiums for Medicare

Part B (which covers physician and outpatient hos-
pital services) and Part D (which covers drug-related
expenses); co-payments related to Medicare covered
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services; and health care services that are not covered
by Medicare. In 2007, the Centers for Medicare and
Medicaid Services estimated that Medicare out-of-
pocket expenses amounted to $3,800 per year for

a single individual (see Table 2). For a couple, the
amount would be $7,600. In addition to the Medi-
care expenses are expenditures on items not covered
by Medicare, such as dental care, eye glasses, hear-
ing aids, etc. These items may amount to another
$500 for a single person, $1,000 for a couple.® These
figures are averages; health care spending can vary
significantly by individuals. Those who have bad
health habits and/or chronic illnesses likely incur
higher costs, while those who have good health habits
and/or few illnesses would spend less.

TABLE 3. NOMINAL AVERAGE ANNUAL GROWTH RATE
OF MEDICARE BENEFICIARY OUT-OF-POCKET EXPENSES
FOR SELECTED PERIODS AND SCENARIOS

TABLE 2. AVERAGE OUT-OF POCKET MEDICARE
EXPENSES FOR RETIRED INDIVIDUALS, 2007

Medicare component Amount
Part B: Premium $1,122
Copayments 969
Part D: Premium 264
Copayments 1,142
HI Cost Sharing 287
Total Medicare Cost 3,783

Source: Centers for Medicare and Medicaid Services
(2007a).

These annual health care costs are projected
to grow over time. The Centers for Medicare and
Medicaid Services publish annual premiums for the
various components, from which growth rates can be
calculated. The growth rate is projected to average 5.9
percent per year for the next 20 years and 4.9 per-
cent thereafter. But the Medicare Trustees note that
the projected growth for Medicare Part B premiums
required by current law may be understated because
Congress has repeatedly overridden dollar caps
on payments to physicians. While the current law
projections assume that Congress limits payments
for physician services in the future, the Trustees also
offer two alternative assumptions for the physician
payment schedule — that in inflation-adjusted terms
the schedule stays constant and that it increases by 2
percent annually. To be conservative, we have adopted
the assumption that the schedule stays constant (as
shown in Table 3).”

Physician payment
schedule in inflation-

Period Clirrent adjusted terms I?rojec.ted
aw inflation
Stays  Increases by
constant 2 percent
2007-2027 5.9% 6.1% 6.4% 2.8%
2027-2077 4.9 5.1 5.5 2.8

Sources: Authors’ calculations from Centers for Medicare
and Medicaid Services (2007a, 2007Db).

With today’s amounts and assumed growth rates,
it is possible to project annual out-of-pocket medi-
cal expenditures for retirees into the distant future.
These annual figures can then be cumulated for each
cohort and expressed in present value terms. This
calculation shows the amount of after-tax money
that households of differing ages will need to have
on hand at the beginning of their retirements to
cover the expected expenditures over their remaining
lifetimes. For purposes of the NRRI, the calculation
is framed in terms of the annuity that would need to
be purchased to cover annual out-of-pocket medical
expenses during retirement.® The value for single
individuals is the average for males and females. As
shown in Table 4, for a couple retiring in 2010, the
required annuity is roughly $206,000.9 It more than
doubles over the next thirty years.

TABLE 4. REQUIRED ANNUITY TO COVER PROJECTED
OuT-0F-PockET HEALTH CARE COSTS, 2010-2040,
2007 DOLLARS

Required annuity

Year of retirement

Single Couple
2010 $102,966 $205,932
2020 141,752 283,503
2030 188,899 377,798
2040 245,767 491,534

Sources: Authors’ calculations based on U.S. Bureau of
Labor Statistics (2007); Centers for Medicare and Medicaid
Services (2007a, 2007Db); Internal Revenue Service (2007);
and U.S. Social Security Administration (2003).
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Impact of Retiree Health Care
Expenditures on the NRRI

In order to calculate the effect of retiree out-of-pocket
expenses on the NRRI, it is necessary to calculate new
target replacement rates that enable households to
smooth their non-out-of-pocket health care spending
over their lifetime. This calculation thus requires
removing out-of-pocket health care spending both
before and after retirement.” We have assumed
out-of-pocket medical expenses for the working—age
population of $1,400 for a single person and $1,900
for a couple in 2007." These costs are projected to
grow 3 percent annually in real terms, reflecting the
Medicare assumptions for the period 2007-2040.
With health care eliminated, target replacement rates
are then calculated using a standard economic model
whereby households maximize their well-being by
smoothing their wage-indexed level of non-health care
consumption across their lifetime.” This is exactly
the same procedure used previously for calculating
replacement rates for the NRRI. As noted above,
these target replacement rates are lower than in the
base-case NRRI.

The next step is to add to these targets the amount
necessary to cover retiree health care expenses. Since
households were already paying some out-of-pocket
medical expenses during their working years, the rel-
evant figure is the increment in out-of-pocket expense
upon retirement.” The income from an annuity
to cover these incremental health care costs is then
added to the numerator of the target replacement
rates calculated above to derive the “target replace-
ment rates with health care.” An example might help.
In the original NRRI, the target replacement rate for
a two-earner couple in the middle third of the income
distribution was 76 percent. When that same couple
smoothes its non-health care consumption, the target
replacement rate initially drops to 7o percent.'* Add-
ing the income required to cover incremental retiree
health care expenses then raises the combined target
to 92 percent.’> (See Appendix for further details.)

To determine the percent ‘at risk’ involves compar-
ing projected replacement rates for each household
with the relevant target replacement rate with health
care. Those households that do not come within 10
percent of their target replacement rate are classified
as ‘atrisk.” The results of this comparison are shown
in Figure 1. Overall, explicitly including health care
raises the percent of households ‘at risk from 44
percent to 61 percent. Because health care costs are
rising rapidly and the income system is contracting,

F1GURE 1. EFFECT OF HEALTH CARE ON THE NATIONAL
RETIREMENT Risk INDEX, 2006

80%
61% 61% 68%
60% 9
% T 4% 48%
0% - 35%[ |
20% -
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All Early Late Generation
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(1948-1954) (1955-1964) (1965-1974)

NRRI including health care expenses

Source: Authors’ calculations.

a much larger percent of later cohorts will be ‘at risk
than earlier ones. The NRRI rises from 50 percent
for Early Boomers to 68 percent for Generation Xers.

The pattern of households also varies by income
class, with a much larger share of those ‘at risk in the
bottom third than in the top third (see Table 5). As
discussed in earlier briefs, part of this pattern reflects
the fact that low-income households rely almost exclu-
sively on Social Security benefits, which are scheduled
to decline sharply relative to pre-retirement earnings.
But health care spending is also a powerful force
putting large numbers of low-income households ‘at
risk.” This is despite the fact that households in the
bottom third of the income distribution only spend
about 70 percent of what middle-income households
spend, partly because some households in this group
have their premiums and copayments covered by
Medicaid.’®

TABLE 5. PERCENT OF HOUSEHOLDS ‘AT R1SK BY BIRTH
CoHORT AND INcoME GROUP, INCLUDING HEALTH
CARE EXPENSES, 2006

Income Early Late Generation
All  Boomers  Boomers Xers
SToup (1948-1954) (1955-1964) (1965-1974)
All 61% 50 % 61% 68%
Top third 53 48 52 59
Middle third 57 44 57 67
Bottom third 72 58 74 8o

Source: Authors’ calculations.
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Additional Risks

While the new NRRI-health care analysis presented
above shows that about 6o percent of households
will be “at risk’ of not being able to maintain their
pre-retirement non-health care level of consumption,
the situation is potentially even more serious. First,
this analysis assumes that households recognize the
burden of health care expenses and plan accordingly
during their working years. But if, instead, their
retirement health care spending is a surprise, their
non-health consumption would have to fall sharply.
Second, a substantial number of households will face
long-term care costs, such as those associated with
nursing home care, which have not been considered
in the preceding analysis.

What if People Don’t Plan?

The NRRI-health care analysis assumes households
recognize that they want to smooth their non-health
care consumption and that they save appropriately
over their working years to achieve this goal. An alter-
native is that households do not recognize the drain
that health care spending will impose in retirement
and continue to smooth their total consumption, as
under the original NRRI formulation. Under this
scenario, they will be surprised by the large bite that
health care costs take after retirement, forcing a pre-
cipitous drop in their non-health care consumption.
Table 6 shows that the percent of households that will
be ‘at risK is significantly higher in the surprise sce-
nario than in the scenario where households explicitly
smooth their non-health care consumption.

Cost of Long-term Care

More than two thirds of those over age 65 will require
long-term care at some point in their lives (see Table
7)."7 Of this group, 40 percent will require care for
two years or more. With an average daily rate of $213
($77.745 a year) for a private room in a nursing home
in 2007, nursing home care can be financially drain-
ing.’® Even those lucky enough to remain in their
homes will find that home health aides are expensive.
In 2000, the average hourly rate for a home health
aide was $19."

None of these costs are included in the NRRI
results presented above. Thus, the rational household
attempting to smooth non-health-care consumption
will have to cut back substantially if it requires home
health or nursing home care. In terms of the NRRI,
long-term care will raise the percent ‘at risk above the
numbers reported in Table 5.

TABLE 7. PROJECTED NEED FOR LONG-TERM CARE FOR
INDIVIDUALS WHO TURNED 65 IN 2005

Long-term care required Percent of individuals

No care 31%
1 year or less 17
1-2 years 12
2-5 years 20
5 years or more 20

TABLE 6. EFFecT OF HEALTH CARE SURPRISE ON THE
NATIONAL RETIREMENT RISk INDEX, 2006

Early Late Generation

NRRI All Boomers  Boomers Xers

(1948-1954) (1955-1964) (1965-1974)
Original 44% 35% 44% 48%
Including
health care 61 50 61 68
expenses
Health care
“surprise” 67 >4 68 76

Source: Authors’ calculations.

Source: Kemper, Komisar, and Alecxih (2005).

Conclusion

Ensuring a secure retirement for an aging popula-
tion is one of the major challenges facing the nation.
While many current retirees are doing quite well, the
outlook for the Baby Boomers and Generation Xers
is somewhat bleak. The National Retirement Risk
Index has shown that even if households work to age
65 and annuitize all their financial assets, including
the receipts from reverse mortgages on their homes,
44 percent will be ‘at riskK of being unable to maintain
their standard of living in retirement. Once health
care is introduced explicitly into the Index calcula-
tions, the percent ‘at risK increases to 61 percent.
That is, 61 percent of households will be unable to
maintain their pre-retirement non-health care level
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of consumption in retirement. The number could

be considerably higher if households do not plan
rationally and once long-term care costs are taken into
account.

As discussed in earlier reports on the NRRI, the
situation is not hopeless. Sensitivity analyses of the
Index show that changing retirement and savings be-
havior can substantially reduce the percent of house-
holds “‘at risk.” To change behavior, individuals must
first understand the challenges they face. The mes-
sage of this briefis that it is critical for today's workers
to anticipate large health care expenditures in retire-
ment and adjust their retirement and saving plans
accordingly if they want to avoid a major reduction
in their non-health care consumption. In addition to
these financial planning decisions, individuals could
also adopt healthier lifestyles in an effort to reduce
their health care needs over the long term. The
bottom line is that a little more work, a little more sav-
ing, and a little more exercise could go a long way to
strengthening retirement security.

Endnotes

1 This sample does not include Early Boomers born
before 1948 or Generation Xers born after 1974.

2 For more detail on the changing retirement land-
scape, see Center for Retirement Research at Boston
College (2000).

3 This amount includes Individual Retirement Ac-
count (IRA) balances, because most of the money in
IRAs is rolled over from 401(k) plans. For further
details on 401(k) missteps, see Munnell and Sundén
(20006).

4 The original NRRI assumes that households
purchase a single consumption good that includes
both health and non-health care elements and that
the marginal utility of consumption does not vary
with age. These assumptions imply that health care
and non-health care consumption are perfect sub-
stitutes and that households aim to maintain their
pre-retirement consumption in retirement. While
this framework might represent optimal behavior
on the part of the household, it could also result in
implausible reductions in non-health care consump-
tion after retirement. In the original NRRI model
for theoretical target replacement rates, for example,
the presence of exogenous out-of-pocket medical
expenses — over which the household has no choice
— implies a reduction of non-health consumption
of about 40 percent. The reason is that, under the
original NRRI framework, households smooth total
consumption (health care consumption + non-health
care consumption) and the response to the increase
in health expenditures in retirement is to reduce
non-health care consumption. The approach taken
by this brief raises the bar for retirement prepared-
ness by assuming that households smooth non-health
care consumption instead of total consumption. An
interpretation of this approach is that health care

is required consumption — without health care,
households might not be able to enjoy other forms of
consumption. Although this approach might seem
extreme, it is not necessarily so. The question is the
extent to which the health of the individual, which is
the product of health care spending, affects the mar-
ginal utility he receives from non-health consump-
tion. For example, declining health after retirement
could lower the marginal utility of non-health care
consumption at retirement, which would result in
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lower savings during the work life, lower replacement
rate targets — households would actually desire to
decrease their non-health consumption during retire-
ment — and would decrease the amount of house-
holds ‘at risk.” On the other hand, increases in health
care consumption — and the better health that such
spending produces — could raise the marginal

utility of non-health care consumption at retirement.
This change would result in higher savings during the
work life, higher replacement rate targets — house-
holds would actually desire to increase their non-
health consumption during retirement — and would
increase the amount of households ‘at risk.” Thus,
the impact of increased health care expenditure on
the marginal utility of non-health care consumption is
unclear. Our calculations assume no change in mar-
ginal utility, which means that they do not represent a
maximum in the percent of households ‘at risk.’

5 This brief treats out-of-pocket medical expenses as
exogenous — medical expenses are required each
year at the average level — similar to Kotlikoff (1988),
Hubbard, Skinner, and Zeldes (1995), and Palumbo
(1999). In fact, an important portion of the out-of-
pocket expenses at retirement is derived from Medi-
care premiums, which can be considered exogenous
to a particular household. A breakdown of the out-of-
pocket medical expenses highlights the importance of
exogenous Medicare premiums: medical expenses of
a household that spends only half of the copayments
and other expenses are about 70 percent of those of

a household that spends the average copayments and
other expenses.

6 Authors’ estimates based on Neuman et al. (2007)
and Centers for Medicare and Medicaid Services
(2007a).

7 Typically the payments physicians receive are
based on a fee schedule that allocates a certain dol-
lar amount for different services. This schedule is
updated each year based on the sustainable growth
rate mechanism, which compares actual payments

to a target level. Spending on physician payments
has exceeded target levels every year since 2001 and,
as such, under current law the physician payment
schedule is set to be reduced annually by between
four and five percent every year until 2016. However,
since 2003, the reductions have been reversed with
new legislation allowing for updates between zero
percent and an increase of 1.7 percent. Given that leg-
islation in each of the past five years has overridden
the scheduled reduction in physician payments, our

assumption is that this will continue to be the case.
The Centers for Medicare and Medicaid Services
examine two alternative scenarios for the physician
payment schedule: 1) Remain constant: ‘Zero Per-
cent Physician Update;” and 2) Increase according to
the Medicare Economic Index, which is around two
percent a year. Our calculations assume the ‘Zero
Percent Physician Update.’

8 The assumption is that the annuity is purchased
with after-tax dollars and that the annuity income is
taxed in accordance with current law. Because of the
tax on annuity income, the amount to be annuitized
exceeds actual heath care expenditure by enough to
cover the required tax payments. The annuity is also
assumed to be actuarially fair. Even though house-
holds cannot purchase actuarially fair annuities in
the market, this concept provides the best measure of
future health care expenses.

9 The estimates for out-of-pocket medical expenses
used in this brief are averages. Some households
would need more and some would need less, and
these differences might be systematically related to
factors such as employer-provided post-retirement
health benefits or health status. The NRRI analysis
offers a broad view of the number of households ‘at
risk in retirement without making inferences about
specific households in the sample.

10 In order to explicitly add medical spending to the
NRRI — which is based on replacement rates — this
calculation assumes level health care expenditure dur-
ing retirement. In reality, out-of-pocket health care
costs are likely to rise with age after retirement, and
with proximity to death. The effect on the present
value of medical costs is ambiguous. If most costs
are incurred at advanced ages, it reduces their present
value. But the household may wish to set aside ad-
ditional funds to take advantage of the improvements
in medical technology that may have occurred by the
time major medical care is required.

11 The $1,400 figure ($1,900 for couples) corre-
sponds to the average out-of-pocket expenses for the
working-age population. This population includes a
mix of younger individuals with low medical expenses
and older individuals with high medical expenses —
including those in their 50s without employer-provid-
ed medical insurance. See Desmond, et al. (2007);
and U.S. Bureau of Labor Statistics (2007). This
procedure may understate out-of-pocket spending for
older workers.
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12 The projected increase in out-of-pocket medi-
cal costs might be largely the result of projected
improvements in medical care and introductions of
new medical technologies that will improve retirees’
health. These factors may, in turn, affect how indi-
viduals wish to allocate consumption between their
working lives and retirement.

13 To calculate the annual difference in out-of-pocket
expenses between years in retirement and working
age involved annuitizing the sum of the net present
value of the difference between projected out-of-
pocket expenses for each year of retirement and the
estimated out-of-pocket expenses in the final year of
work (e.g. for a person in the cohort turning 65 in
2013, $1,672 was subtracted from each subsequent
year’s Medicare costs; for couples the amount was

$2,280).

14 As in the original NRRI, the amount of income to
maintain level consumption includes money to cover
taxes.

15 Because health care costs are rising so rapidly, tar-
gets that consider health care explicitly vary by cohort.
The above number refers to a couple born between
1960 and 1962.

16 High-income households spend about 115 percent.
The ratio of low-income to middle-income expenses
and high-income to middle-income expenses are the
averages found by previous research. The document-
ed ratios for low-income to middle-income expenses
are about 60 percent for the first quintile of income
and 9o percent for the second quintile — reflecting
the fact that individuals at the very bottom are covered
by Medicaid. The 7o percent figure is the estimated
ratio for the first tercile (2/3%60 + 1/3*%90). For the
high-income to middle-income ratios, the document-
ed range is between 109 and 117 percent. See Caplan
and Brangan (2004), Crystal et al. (2000), Goldman
and Zissimopoulos (2003) and Neuman et al. (2007).

17 About 9o percent of elderly households do not
have any type of long-term care insurance. An impor-
tant explanation of the low private insurance coverage
has to do with the last resort nature of the Medicaid
program that serves as a limited form of long-term
care insurance (see Brown and Finkelstein, 2008
forthcoming).

18 Metlife Mature Market Institute (2007). The aver-
age daily rate for a semi-private room in a nursing
home is $189, or $68,985 a year.

19 Metlife Mature Market Institute (20006).
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Updatlng Replacement Rates FiGure A1. EFFEcT oOF HEALTH CARE ON TARGET
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Target replacement rates are defined as the replace-
ment rates that households need in retirement in 80%
order to maintain the same standard of living they
enjoyed during their working years. This appendix 6o%
explains how the targets change from the original
NRRI to the NRRI incorporating health care 40%
expenditures.
20%
Original NRRI Targets 0%

The calculation of these targets is based on a simpli-
fied life-cycle model in which households smooth
their wage-indexed consumption across their lifetime.
This means that households’ real consumption rises
across their working life to keep up with the general
increases in living standards of society, measured by
real wage growth. This is done to make the targets
consistent with the observed replacement rates from
the Survey of Consumer Finances (the foundation for
much of the data used in the NRRI) — which uses

a wage-indexed measure in the denominator. The
original NRRI model takes into account earnings
from employment, returns on investments, taxes, the
purchase of a house with the aid of a mortgage, Social
Security and defined benefit pension income. It al-
lows households to save and borrow throughout their
lives, and it uses the current structure of federal, state
and Social Security taxes.

Figure A-1 illustrates how health care expenses af-
fect the target replacement rates. The left panel of the
figure shows that, for a two-earner household in the
middle of the income distribution, the original NRRI
calculations produce a target replacement rate of 76
percent. The bottom portion of the bars indicates
the share of household income consumed. The top
portion of the bars represents the share of household
income used to cover taxes, saving, and other non-
consumption expenditures such as mortgage pay-
ments (which build up housing equity and, therefore,
represent a form of saving). The gray bar is much
lower in retirement because households tend to have
lower taxes, they no longer have to save for retire-
ment, and they often have paid off their mortgage.

Work Retirement Work Retirement

Original NRRI

BTotal consumption Health consumption
BNon-health consumption OTaxes, mortgage interest,
savings, and other outlays

Source: Author’s calculations.

Incorporating Health Care into
Replacement Rate Targets

In order to calculate the effect of retiree out-of-pocket
expenses on the NRRI, it is necessary to calculate new
target replacement rates that enable households to
smooth their non-out-of-pocket health care spending
over their lifetime. The calculation requires explicitly
accounting for out-of-pocket health care spending
both before and after retirement. The result can be
illustrated in two steps, as indicated in the right panel
of the figure. First, the expectation of higher health
care expenditures after retirement means that the
individual should lower his non-health care consump-
tion (the bottom portion of the bars) throughout his
life. Therefore, the resulting target replacement rate
initially drops from 776 percent under the original
NRRI to 70 percent. The next step is to add to the
target the amount necessary to cover retiree health
care expenses (the top portion of each bar). With

this adjustment, the final replacement rate becomes
higher (92 percent) than in the original NRRI.

NRRI including health care expenses
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