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Key takeaways

The Vanguard Retirement Outlook evaluates the U.S. retirement landscape to measure
the retirement readiness of Americans. We find that more than 4 in 10 Americans are
on track to maintain their lifestyle in retirement.

Workers with access to defined contribution (DC) plans are twice as likely to reach
their retirement savings goals as those without, highlighting the critical role that DC
plans play in building a stronger retirement system. If all workers had access to DC
plans, the readiness would improve significantly to 6 in 10 Americans achieving
retirement security.

Younger generations of workers are expected to be better prepared for retirement
than baby boomers, benefiting from greater access to DC plans and stronger plan
design. However, many younger workers face significant debt burdens that hamper
their retirement readiness.

Among baby boomers nearing retirement, retirement readiness is expected among the
top 30% of income earners. Many low- to middle-income baby boomers will rely heavily
on Social Security for retirement funding. For many, unlocking home equity may be a
viable solution to make up for a savings shortfall.
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Introduction

The goal of the Vanguard Retirement Outlook

is to track the nation's progress toward
retirement security for all while identifying
challenges and potential solutions. Understanding
the interactions between retirement policy, the
economy, and individual saving is critical in
improving America's retirement outlook. We
ground our analysis in the Vanguard Retirement
Readiness Model (VRRM), which uses Vanguard's
capital markets forecasts and empirical data on
household balance sheets, saving rates, and
spending patterns to project retirement
readiness for different demographic groups.

The U.S. retirement system has a strong
foundation, which continues to improve as
employers expand DC plan access and implement
stronger DC plan design. Americans have saved
more than $43 trillion for retirement as of March
2025, a significant increase from $14 trillion in
2005 (Investment Company Institute, 2025).
Legislation passed over the last 20 years, including
the Pension Protection Act of 2006, the SECURE
Act of 2019, and the SECURE 2.0 Act of 2022,
has bolstered the health of the U.S. retirement
system. That legislation, plus the fact that

more employers than ever are offering stronger
retirement benefits, has increased the likelihood
of retirement success for many Americans.

We find that more than 4 in 10 Americans are on
track to maintain their lifestyle in retirement. This
report takes a closer look at how access to DC
plans, generational differences, and income
disparities shape individual outcomes. Workers
with access to an employer-sponsored DC plan
are twice as likely as those without to reach their
retirement savings goals. Our research shows
that people with DC plan access are more likely
to save—and save at a higher rate—compared to
those without.

Among baby boomers, the generation closest to
retirement, only the top 30% of income earners
are ready for retirement. Many low- and middle-
income baby boomers will rely heavily on Social
Security, which highlights the urgent need to
address the depletion of the Social Security trust
fund. For many baby boomers, unlocking home
equity may be a viable strategy to help make up
for a savings shortfall.

Younger generations, who have benefited from
greater access to DC plans and stronger plan
design, are expected to fare better in retirement
than baby boomers. However, many younger
workers also face significant debt burdens that
hinder their retirement success.

Policymakers, plan sponsors, and plan providers
can help improve the retirement security of

U.S. workers. Expanding access to DC plans

and building on their proven success offers a
tremendous opportunity. Making retirement
accounts more portable to prevent wealth leakage
and optimizing plan designs to enhance savings
behaviors can address gaps in retirement readiness.
In addition, increasing access to tailored financial
planning and advice solutions—such as debt
management for younger generations and
accessing home equity for older ones—can help
meet the diverse needs of today's workforce.

By better understanding the factors that
influence retirement readiness, we can help

build solutions that help more workers achieve
retirement security. In this report, we explore how
American workers across generations and income
levels are navigating today's challenges, and we
continue to advocate for greater retirement
security for all.

Note that in this paper, generational cohorts are defined by their age as of 2025: “Baby boomers” refers
to those age 61-65, "Generation X" (or "Gen X") refers to those 45-60, "millennials” refers to those
29-44, and "Generation Z" (or "Gen Z") refers to those 24-28. We focus on younger baby boomers and
older Gen Z individuals to examine the working population. The primary reference year for this paper is
2022, when the Federal Reserve Board published its latest Survey of Consumer Finances (SCF).



The evolving retirement landscape

The U.S. retirement system stands on three
pillars: Social Security, employer-sponsored
retirement plans, and personal savings. The
imbalance among these pillars has become more
pronounced over the years and, for many, has
created a more uncertain retirement outlook.

Social Security, a foundational source of
retirement income for many Americans, faces
significant challenges due to demographic
shifts. Declining birth rates and a growing retiree
population, driven by the baby-boom generation
entering retirement, have strained the system.
In fact, 2025 marks a key point in the "silver
tsunami” as baby boomers reach retirement in
record numbers (Fichtner, 2024). The worker-to-
beneficiary ratio has dropped from 3.5:1 in the
1990s to around 2.7:1 today. Without legislative
action, the Social Security trust fund, officially
known as the Federal Old-Age and Survivors
Insurance Trust Fund and Federal Disability
Insurance Trust Fund, is projected to be depleted
by 2033, potentially leading to benefit reductions
of 23% (Social Security Administration, 2025).

Alongside demographic changes, the U.S.
retirement system has undergone a structural
shift. Defined benefit (DB) plans are no longer
the dominant vehicle for employer-sponsored
retirement savings. Historically, DB plans have
helped workers accumulate retirement wealth
with an implicit guarantee of receiving a pension
in retirement. That guarantee, however, was
based on an employer's ability to meet those
obligations and tied to an employee’s years of
service. That does not align well with today's
dynamic workforce, which changes jobs
frequently.l The proportion of workers with
access to DB plans declined from 38% to 23%
between 1989 and 2022.2 The generosity of
pensions is also down, according to Johnson
and Smith (2022), from a yearly average of

$7,900 for preboomers (those born from 1937 to
1945) to $2,100 for early millennials (those born
between 1980 and 1989). Workers who still have
access to DB plans today are mostly in the public
sector, as most private employers offer DC plans
instead (Farrell and Allamani, 2024).

The proportion of workers with access to DC
plans rose from 35% in 1989 to 52% in 2022.3
Collectively, this marks a broadening of retirement
plan access—the share of workers with access to
DC plans today is higher than the peak coverage
level of DB plans over the last 45 years (EBRI,
2025). During that time, assets in DC plans have
grown more than tenfold, from $700 billion to
more than $8 trillion (Employee Benefits Security
Administration, 2024), powered by plan features
such as autoenrollment, automatic escalation of
saving rates over time, higher default saving
rates, and investment in qualified default
investment alternatives (QDIASs), which are
typically target-date retirement funds. Still,
many Americans don't have access to DC plans,
particularly those working for smaller companies,
and many workers experience significant frictions
in their retirement savings journey when switching
jobs (Topoleski, Myers, and Bryan, 2024; Greig,
Hahn, and Tan, 2024).

This leaves the third pillar: personal savings. Many
workers simply do not have surplus income to
save for retirement. Since the 1970s, real wage
growth has been modest—averaging just 0.35%
annually from 1979 to 2022—while the cost of
living, as measured by the Consumer Price Index,
has risen by an average of 3.3% per year (Gould
and deCourcy, 2024). At the same time, household
debt levels have increased, further straining
financial flexibility. As a result, everyday life has
become less affordable, making it harder for
many Americans to build sufficient retirement
savings and widening the gap in retirement
readiness across income levels (Strain, 2022).

1 In order to protect workers' pension benefits, in 1974, Congress passed the Employee Retirement Income Security Act (ERISA), which established the Pension
Benefit Guaranty Corporation (PBGC). PBGC's insurance programs pay for the pension benefit up to the limits set by law.

2 We calculate DB coverage as the share of nonretired families reporting having a defined benefit pension on a current job using 1989-2022 waves of SCF
data. According to a 2025 Employee Benefit Research Institute (EBRI) report, the percentage of private-sector workers participating in a DB plan declined

from 39% in 1980 to 8% in 2023.

3 We calculate DC coverage as the share of nonretired families reporting having a defined pension on a current job using 1989-2022 waves of SCF data.
According to a 2025 EBRI report, the percentage of private-sector workers participating in a DC plan rose from 17% in 1980 to over 50% in 2023. According
to the U.S. Bureau of Labor Statistics, 66% of civilian (that is, nongovernment) workers had access to a DC plan and 24% had access to a DB plan in 2024.



For homeowners, home equity may account

for much of their personal savings. Indeed,
homeownership remains for many Americans

a sign that they have “made it." However, buying
a home is out of reach for many, particularly
younger individuals. Home prices have increased
significantly in recent years—31% in real terms
from 2019 to 2024, per the S&P CorelLogic Case-
Shiller U.S. National Home Price Index—due to a
housing shortage. However, younger workers
have the potential to work longer with improved
education and health, giving them a chance to
save more and thereby improve their retirement
readiness (Davis, 2025).

Estimating retirement readiness

We estimate retirement readiness by comparing
two measures: the resources an individual will
need in retirement, and the resources they are
projected to have when they retire. We consider
an individual to have adequate retirement savings
if they will not run out of money in 80% of market
and mortality scenarios.

FIGURE 1

The definition of a successful retirement is
personal and thus varies. However, a common
goal is sustaining one's lifestyle in retirement.
Therefore, we define retirement readiness as
having enough wealth to support a comparable
level of spending in retirement. (Note that this
definition does not account for potential legacy
goals.) Spending needs differ by income level not
just in absolute dollar terms but also in relative
terms, so we estimate income replacement rates
as a percentage of pre-retirement income, using
2004-2014 Health and Retirement Study (HRS)
data. These income replacement rates reflect
that spending declines by roughly 1% per year in
retirement due to natural changes in consumption.

For instance, Figure 1 shows total spending needs
as a percentage of pre-retirement income for
different income cohorts among baby boomers.
That percentage varies from 92% for those at the
15th percentile of the income distribution, earning
roughly $22,000, to 44% for those at the 95th
percentile of the income distribution, earning
roughly $196,000. The gap between the spending
needs and the amount provided by Social Security
reflects the amount of private and employer
savings needed to be retirement-ready.

The median-income baby boomer needs to replace 31% of their pre-retirement

income through private and employer savings
92%

73%

.

-

58% == Total spending needs as

a percentage of pre-retirement

44% income, funded by:

‘i [0 Private and employer savings
|

Social Security

$22,000
15th percentile

$51,000
50th percentile

Pre-retirement income

$101,000
80th percentile

$196,000
95th percentile

Notes: We show projected spending needs and Social Security income as a percentage of pre-retirement income at the 15th, 50th, 80th, and 95th per capita
income percentiles for baby boomers. Figures are based on 2022 dollars and rounded to the nearest thousand.

Sources: Vanguard calculations, based on data from the SCF, the HRS, and the Social Security Administration (SSA).



The VRRM delivers two key outputs: the share of
people who are projected to meet their spending
needs in retirement, and the annual spending gap
(or surplus) between their sustainable income
and spending needs in retirement.* While the
first metric is a binary measure of retirement
readiness—whether or not a person is on track

to retire—the second metric estimates how far

a person may be from their spending target in
retirement. For example, a person "off track” for
retirement may have an annual shortfall of a few
thousand dollars that could be covered by careful
budgeting, transfers from family, or social
assistance from public programs.

We make key assumptions about income, savings,
and market returns over time, particularly for
generations further from retirement age. Because
the interaction between these variables is complex,
the VRRM utilizes a stochastic approach to
simulate 10,000 lifetime trajectories for wages,
saving rates, market returns, and mortality

per individual to calculate the probabilities of
retirement success and sustainable replacement
rate. There are several key inputs and uncertainties
we account for, which we describe in more detail
in the Appendix, on page 20.

Key inputs before retirement include:

¢ Baseline net wealth excluding housing. We
estimate nonhousing net wealth using SCF
data from 2022. This serves as the starting
point for our projections. We subtract
nonhousing debt from total nonhousing assets
since debt accumulation has increased
significantly for younger generations and
represents a headwind for retirement savings.
In our baseline scenario, we exclude home
equity associated with a primary residence
from the starting net wealth as people need
a place to live. (We model separately the
impact of accessing home equity on retirement
readiness for the baby-boom generation in
"Baby Boomer Retirement Readiness: A Wide
Divergence by Income Level” on page 13.)

¢ Income. We model annual income stochastically
to reflect the volatility of income over a career.
We do not, however, simulate prolonged
periods of unemployment.

e Access to DC plans. In our baseline scenario,

we project the continued expansion of DC
plan access for younger generations based on
historical growth trends. Seventy-four percent
of Gen Z workers are projected to have access
to DC plans by age 65 compared with 55% of
today's baby boomers.

4 We calculate sustainable retirement income as the highest annual income generated from Social Security and private and employer savings that can be
sustained in 80% of capital market and mortality scenarios. See page 20 of the Appendix for more details.



e Saving rates. Saving rates evolve over a

career and depend on the stochastic income
and projected age profiles of DC plan access
probabilities. We observe from SCF data that
those with DC plan access save more than
those without. We also account for cash-outs
from DC plans, which are more common when
changing jobs, by discounting the saving rates.

Asset allocation. We estimate lifetime asset
allocation profiles by analyzing three types of
assets: stocks, bonds, and cash. We observe
different asset allocations for workers with
and without DC plan access over their entire
career as well as across income levels using
SCF data from 2013 to 2022. Workers without
DC plan access and those in lower income
brackets have significantly more uninvested
cash compared to those with DC plan access
and in higher income brackets.

Market returns. We use a wealth and market
return simulation engine that incorporates
return forecasts for each asset class from
the Vanguard Capital Markets Model® (Davis
et al., 2014).

Key inputs in retirement include:

e Social Security benefits. For each simulated

path of per capita lifetime wage income,
we estimate Social Security benefits based
on the rules outlined by the Social Security
Administration (SSA).

Mortality. We consider a distribution of
mortality outcomes, which differ by generation
and income cohort, based on mortality tables
and an improvement scale provided by the
Society of Actuaries (SoA). Specifically,

the average life expectancy at age 65 for

a median-income person in Gen Z is 86.8
compared with 84.0 for a median-income

baby boomer.

The projections and other information generated by the Vanguard Capital Markets Model (VCMM)
regarding the likelihood of various investment outcomes are hypothetical in nature, do not reflect
actual investment results, and are not guarantees of future results. Distribution of return
outcomes from VCMM are derived from 10,000 simulations for each modeled asset class.
Simulations are as of December 31, 2024. Results from the model may vary with each use

and over time. For more information, please see the Appendix, on page 19.



U.S. retirement readiness: Many
Americans are on track, but more
improvement is needed

We calculate that 42% of all Americans are
expected to retire successfully, with the remaining
58% expected to fall short of their current lifestyle
in retirement. This outlook is more pessimistic
than other reports published in recent years as
our analysis accounts for the growing debt levels
and cash-heavy asset allocations typical of many
individuals and excludes home equity in our
baseline scenario.>

In retirement, the median-income individual is
expected to experience an annual spending
shortfall of $5,000, or 13% of their overall
spending needs. Phrased differently, if retirees
reduced their expected spending in retirement by
13%, nearly half of Americans would be on track
for retirement. Whether such a reduction would
constitute a significant lifestyle change depends
on individual needs and expectations, but some
people may be able to reduce spending by that
much, or close to it, without significantly
sacrificing their quality of life.

As we discuss in later sections, retirement
readiness is more likely among those who have
access to an employer-sponsored DC retirement
plan (see "Bright Spot: Workers With Access to
Employer-Sponsored DC Plans” on page 9) and,

unsurprisingly, those who earn a higher income
(see "Baby-Boomer Retirement Readiness: A
Wide Divergence by Income Level” on page 13).
Younger generations have a better overall outlook
than baby boomers thanks to expanded access to
DC plans, which helps them save even as they
manage a higher debt burden. Plus, as Davis
(2025) discusses, younger generations are

more likely to work longer thanks to improved
education and health as well as greater
availability of age-friendly (that is, less

physically demanding) jobs.

Based on these factors, we tested two hypothetical
scenarios to measure their effect on retirement
readiness: one in which DC plan coverage is
expanded to all workers, and another in which
individuals work two years longer until age 67, the
retirement age for full Social Security benefits
(Figure 2, on the next page). We estimate that
expanding DC plan access to all workers would
result in a 19-percentage-point increase in the
proportion of Americans on track for retirement
due to better savings behaviors facilitated by
automatic features in DC plan design.® We
estimate that working until age 67 would result in
a 13-percentage-point increase due to workers
accumulating more savings during their careers,
receiving more Social Security income from
delayed claiming, and having fewer years of
retirement to fund.

5 Blanton (2024) calculated that 61% of the population was on track to retire, Copeland (2024) calculated 59.9%, and the Morningstar Center for Retirement
& Policy Studies (2024) calculated 55%. Our calculation is lower because we subtracted debt from initial household wealth and excluded home equity from

our baseline assumption.

6 Over the course of a worker's career, automatic features in DC plans may help increase saving rates from a 1%-5% range to a 5%-10% range. See page 25

of the Appendix for more details.



The improvements at the individual level can be
more readily observed through the dollar-value
shortfall measure. At the median, we estimate
that the current projected spending shortfall of
$5,000 would turn into a surplus of $1,000 if DC
plan access were expanded to all workers, while if
individuals worked two years longer, the shortfall
would be eliminated.

FIGURE 2
Expanded DC plan access and more working
years could improve retirement outcomes

HYPOTHETICAL SCENARIOS

DC plan
access for all

Working 2

years longer
61% ) 55% ’
$1,000

- $0

Baseline

42% )
For the
median worker
earning $51,000: I
Annual spending

gap/surplus -$5,000

Percentage of
population on track
for retirement

Gap/Surplus as a
percentage of -13% 3% 0%
spending needs

Notes: For each scenario, we calculate the population share whose projected
sustainable income exceeds their spending needs during retirement. In the
"baseline” scenario, we assume workers retire and claim Social Security
benefits at age 65 and that workers have different probabilities of future
DC plan access based on their age and income. In the "DC plan access for
all” scenario, we assume all workers have access to DC plans through their
employers and therefore save at higher rates, and that workers retire and
claim Social Security benefits at age 65. In the "working 2 years longer”
scenario, we assume workers retire and claim Social Security benefits at age
67 and that workers have different probabilities of future DC plan access
based on their age and income. Figures are based on 2022 dollars and
rounded to the nearest thousand.

Sources: Vanguard calculations, based on data from the SCF, the HRS,
and the SSA.

Bright spot: Workers with access to
employer-sponsored DC plans

Retirement readiness differs significantly
depending on DC plan access. As shown in Figure 3,
workers with access to DC plans are almost twice
as likely to be on track for retirement (54%) as
those without access (28%). More starkly, those
with DC plans are expected to have an annual
spending surplus of $1,000 (or 3% of overall
spending needs) compared with a spending
shortfall of $8,000 (or 27% of overall spending
needs) for those without.

Because projecting future DC plan access is
difficult as workers change jobs, we assume that
all workers in the same income group would have
an equal probability of having DC plan access in
the future, regardless of whether they have it
currently.” In reality, those who have DC plan
access now are more likely to have it in the
future (Manchester, 2019), so our analysis may
underestimate the true benefit that having
access to these plans provides.

FIGURE 3

Workers with DC plan access are almost
twice as likely to be ready for retirement
as those without

Workers with
DC plan access

Workers without
DC plan access

Percentage of

population on track 28% > 54%
for retirement Nequy
2x higher
For the $1ﬂ)0
median worker:
Annual spending
gap/surplus -$8,000

Gap/Surplus as a

percentage of -27% 3%

spending needs

Notes: We calculate the population share within each specified group whose
projected sustainable income exceeds their spending needs during retirement.
The income for the median worker without DC plan access is $37,000, and
the income for the median worker with DC plan access is $65,000. Figures are
based on 2022 dollars and rounded to the nearest thousand.

Sources: Vanguard calculations, based on data from the SCF, the HRS,
and the SSA.

7 Under this assumption, workers in the same income group are projected to have the same saving rate trajectory and asset allocation trajectory in the future,

regardless of their current access to DC plans.



Two main factors drive better retirement
outcomes for workers with access to DC plans.
First, they tend to make more money: The median
worker with DC plan access has an annual income
of $65,000, compared to $37,000 for the median
worker without DC plan access. Higher-income
workers often have more financial flexibility to
participate in workplace retirement plans and

are better able to take advantage of the plans'
tax benefits and employer contributions. This
selection effect results in significantly higher
retirement savings.

Second, DC plans have features designed to
make it easier for workers to save and invest.
Automatic features, such as autoenrollment
and higher default saving rates, have simplified
decisions about whether to save and how much
to save. About 60% of DC plans today have
autoenrollment, up from just 10% in 2006,

and about one-third of plans have a default
contribution rate of 6% or higher, with the
median DC plan participant contributing more
than 11% per year (Clark, 2025). Further, wide
adoption of QDIAs, such as target-date funds,
has simplified investing and enabled more workers
to have age-appropriate asset allocations. Thanks
to these features, workers with DC plan access
are dramatically more likely to be invested in the
stock market and benefit from potential long-
term investment returns. Estimated equity and
cash allocations for those with DC plan access
are 40% and 30%, respectively, compared to
10% and 80% for those without access.8 Over

a 30-year horizon, as much as half of one's
retirement wealth can come from investment
returns alone (Vanguard, 2023).

Combined, these factors have resulted in two
very different pictures for American workers. The
median worker with DC plan access has $83,000
in net liquid wealth (1.3x their income) while the
median worker without DC plan access has
$13,000 (0.4x their income). For the median
worker with DC plan access, about 40% of their
total wealth is saved in retirement accounts
(including DC plans as well as IRAs), whereas the
median worker without DC plan access has no
savings in retirement accounts.

Despite the advantages offered by DC plans, only
about half of Americans currently have access to
one through their employer (Bureau of Labor
Statistics, 2024). To address this issue, SECURE
2.0 was designed to entice small employers

to establish DC plans by offering tax credits,
encouraging pooled employer plans, and allowing
streamlined “starter 401(k)" plans that do not
require an employer match or compliance testing.

In addition, 17 states have implemented or
enacted employer-sponsored retirement savings
through a Roth IRA to help workers at small
companies save for retirement (Scott and Olson,
2025). As other studies have shown, these
programs have demonstrated effectiveness

in increasing savings access and participation
among workers without workplace plans
(Bloomfield et al., 2023; Scott and Olson,

2023; Chalmers et al., 2022).

8 We estimate asset allocations using SCF data from 2013-2022. See page 27 of the Appendix for more details.
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Encouraging sign: A better future for
younger generations

Nearly half of Gen Z workers are projected to
be ready for retirement, compared with 40%
of baby boomers (Figure 4). We see significant
improvement in the annual spending shortfall
metric for younger generations, who benefit
from a stronger DC plan system even as they
carry a greater debt burden than their parents
and grandparents did at similar ages.

The median Gen Z worker is projected to

have an annual spending shortfall of $3,000,
representing 7% of overall spending needs,
while the median baby boomer is projected to
have an annual shortfall of $9,000, or 24% of
overall spending needs. For many Gen Z workers,
a spending reduction of 7% is likely manageable
with careful budgeting, meaning retirement
readiness may be within reach. For baby
boomers, however, a 24% reduction may
require a more significant adjustment.

Our model accounts for younger generations'
expanded access to employer savings plans as well
as stronger plan designs. One in three Gen Z
workers now has access to a DC plan compared
with 1 in 4 baby boomers when they were at the
same age. The adoption of autoenrollment features
has significantly boosted the participation rate in
DC plans, from 60% in 2000 to 82% in 2023, as well
as the saving rates among DC plan participants,
from 7% in 2001 to 12% in 2023 (Clark, 2025).

While these improvements are encouraging,

the future would be even brighter for younger
generations if they were less hampered by debt.
Millennials' current debt burden, for example,
reduces their probability of retirement success by
9 percentage points—that is, almost 1 in 10 more
would be able to achieve retirement security if
they carried no debt.?

At the median, millennials held approximately
$12,000 in nonhousing debt, including student
loans, auto loans, and credit card debt, when they
were in the 35-38 age range, compared with
about $8,000 for Gen X and $6,000 for baby

boomers when they were at the same age.1° This
debt accounts for about 25% of income for
millennials, compared to 15% for baby boomers
when they were at the same age. Most notably,
student loan debt has increased as the real costs
of higher education have risen. Student loans
make up about 30% of millennials' nonhousing
debt, compared with 20% for Gen X and 10% for
baby boomers when they were at the same age.
The financial strain of this debt burden poses a
significant challenge for younger individuals
trying to save for retirement.

While the retirement outlook appears brighter
for younger generations, the future could be
improved even more through the two levers we
discussed earlier—expanded DC plan access to
all and two additional years of work, which may
become the norm for younger generations.
Roughly 20% of people age 65 or older were
employed in 2023, and that figure is expected to
increase in the future with improved education
and health, as well as more age-friendly, less
physically demanding occupations (Davis, 2025).

FIGURE 4
Retirement readiness improves for younger
generations

Baby
Generation GenZ Millennials Gen X boomers
Age as of 2025 24-28 29-44 45-60 61-65

Percentage of
population on track
for retirement

47%) 42%) 41%) 40‘»

For the j
median worker: l I
Annual spending -$3,000 -$4,000

gap/surplus -$6,000
-$9,000
Gap/Surplus as a
percentage of -7% -11% -18% -24%
spending needs

Notes: We calculate the population share for each generation whose
projected sustainable income exceeds their spending needs during retirement.
The incomes for the median worker in each generation are as follows: Gen Z,
$27,000; millennials, $49,000; Gen X, $59,000; and baby boomers, $56,000.
Figures are based on 2022 dollars and rounded to the nearest thousand.

Sources: Vanguard calculations, based on data from the SCF, the HRS, and
the SSA.

9 In a counterfactual analysis where nonhousing debts were waived for all individuals in the sample, we project the share of millennials on track for retirement

to increase from 42% to 51%.

10 See Figure 13 in the Appendix, on page 22.



Expanding DC plan access could be especially
powerful for younger workers as they would
benefit from potential long-term investment
compounding. We project that giving all workers
access to a DC plan today would help an
additional 1 in 2 Gen Z workers (a 47-percentage-
point increase) and nearly 1 in 3 millennials (a
29-percentage-point increase) achieve retirement
readiness (Figure 5). For the median millennial, a
projected annual shortfall of $4,000 (11% of
spending needs) would turn into a $4,000 surplus
(12% of spending needs). For the median Gen Z
worker, who has a longer runway until retirement,

FIGURE 5

the projected impact is even larger—a $3,000
shortfall (7% of spending needs) would become
a $10,000 surplus (26% of spending needs).

Adding two more working years would help an
additional 1 in 10 workers across all generations
achieve retirement security. At the median, Gen Z
and millennial workers would see a spending gap
turn into a surplus, while Gen X and baby-boomer
workers would see their projected spending gaps
reduced significantly. Working two years longer
would result in more career savings, higher Social
Security income from delayed claiming, and fewer
years of retirement to fund.

Expanding DC plan access could double the share of Gen Z workers on track for retirement

Share of population on track for retirement, by generation and scenario

GenZ Millennials Gen X Baby boomers
Age as of 2025 24-28 29-44 45-60 61-65
Percentage of
population on track 47% 94% 58% 42% 71% 58% 41% 48% 53% 40% 41% 47%
for retirement
For the $10,000
median worker:
Annual spending $3,000 $4,000
gap/surplus . $1,000
l $2,000
—$3,000 _$4 000 —$3,000 T
! —$6,000 —$5,000
-$9,000 -$9,000
Gap/Surplus as a
percentage of -7% 26% 7% -11% 12% 2% -18% -10% -6% -24% -23% -14%
spending needs
HYPOTHETICAL SCENARIOS
[ Baseline [ DC plan access for all B Working 2 years longer

Notes: We calculate the population share for each generation whose projected sustainable income exceeds their spending needs during retirement in each
scenario. The incomes for the median worker in each generation are as follows: Gen Z, $27,000; millennials, $49,000; Gen X, $59,000; and baby boomers, $56,000.
In the "baseline” scenario, we assume workers retire and claim Social Security benefits at age 65 and that workers have different probabilities of future DC

plan access based on their age and income. In the "DC plan access for all” scenario, we assume all workers have access to a DC plan through their employer and
therefore save at higher rates, and that workers retire and claim Social Security benefits at age 65. In the "working 2 years longer” scenario, we assume workers
retire and claim Social Security benefits at age 67 and that workers have different probabilities of future DC plan access based on their age and income. Figures

are based on 2022 dollars and rounded to the nearest thousand.

Sources: Vanguard calculations, based on data from the SCF, the HRS, and the SSA.
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Baby-boomer retirement readiness: We find that 40% of all baby boomers are on

A wide divergence b)’ income level track for retirement, with higher-income workers
substantially better prepared (Figure 6). Our
model projects that median-income baby
boomers will be able to replace 56% of their

' . pre-retirement income, with an annual spending
retirement. Their wealth does not need to be shortfall of $9,000, or 24% of their overall

forecasted over a long period compared with
younger generations, and their current wealth
reflects their lived reality, including prior earnings
and savings trajectories.

We focus on baby boomers in particular here as
they provide the most accurate assessment of
retirement readiness given their proximity to

spending needs.

FIGURE 6
Higher-income baby boomers are substantially better prepared for retirement compared with
lower-income workers

All
Percentile baby boomers 0-29th percentile 30th-69th percentile 70th-89th percentile 90th-99th percentile
Percentage of population \
on track for retirement 40% 15% 36% 59% 92%
For a worker earning: $22,000 $51,000 $101,000 $196,000
Percentile 15th 50th 80th 95th
$61,000
Annual spending
gap/surplus $22,000
— ||
-$4,000 -$9,000
Gap/Surplus as a percentage
of spending needs -20% -24% 37% 72%

Notes: We calculate the population share within each group whose projected sustainable income exceeds their spending needs during retirement. Per capita
income ranges are as follows: 0-29th percentile, $6,000-$37,000; 30th-69th percentile, $38,000-$86,000; 70th-89th percentile, $87,000-$148,000;
90th-99th percentile, $149,000-$436,000. Figures are based on 2022 dollars and rounded to the nearest thousand.

Sources: Vanguard calculations, based on data from the SCF, the HRS, and the SSA.
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For all but the top 30% of income earners,
workers are expected to fall short of their
spending needs by about 20% of their pre-
retirement income. Many baby boomers
experienced the switch from DB to DC plans
before the widespread adoption of stronger plan
design, which has benefited younger generations.
For low- to middle-income baby boomers, Social
Security income makes up 40%-60% of their
pre-retirement income (Figure 7), highlighting the
importance of resolving the depletion of the
Social Security trust fund.

For older individuals facing a spending shortfall,
one possible solution is tapping into home equity.
Retirees could downsize to a smaller house,
relocate to an area with a lower cost of living,

sell the house and become renters, or use a
reverse mortgage. None of these strategies has
proven particularly popular, as many people are
emotionally attached to their homes. Further, any

FIGURE 7

real estate transaction depends on the nature of
the housing market at the time. Still, those facing
a significant shortfall may need to consider one
of these options, especially since home value
appreciation in recent years has made them
more appealing.

From 2019 to 2024, home values increased 31%
in real terms, as measured by the S&P Corelogic
Case-Shiller U.S. National Home Price Index
adjusted for inflation, and they have continued
to increase since. Although selling a home whose
value has appreciated sounds enticing, the
decision is not always simple. Many people
bought their homes when mortgage rates were
relatively low, and buying a new home, even a
smaller one, may mean paying a higher rate.

In addition, rents have soared in recent years.
Given these considerations, unlocking home
equity should be carefully evaluated based on
individual circumstances.

Higher-wage baby boomers are expected to achieve retirement security

Spending needs versus sustainable income rates for baby boomers, by income

Sustainable 92%
income

74%

73%

56%

80%

76%

58%
° == Total spending needs

M Private and employer savings
M Social Security

44%

$22,000
15th percentile

$51,000
50th percentile

$101,000
80th percentile

Pre-retirement income

$196,000
95th percentile

Notes: \We show projected spending needs and sustainable income levels (including Social Security income and private and employer savings income) as a
percentage of pre-retirement income for baby boomers at the 15th, 50th, 80th, and 95th per capita income percentiles. Figures are based on 2022 dollars and

rounded to the nearest thousand.

Sources: Vanguard calculations, based on data from the SCF, the HRS, and the SSA.
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Transactional complexities aside, what is the
maximum amount of home equity that can
potentially be extracted to help bridge a spending
shortfall? Of the options we outlined, selling a
home and becoming a renter is most likely the
best option. In this scenario, tapping home equity
could improve baby boomers' overall retirement
readiness by 20 percentage points (Figure 8). For

FIGURE 8

baby boomers in the bottom 70% of the income
distribution, the additional retirement income
generated by tapping home equity could cover
between half to all of their spending gap. A more
realistic scenario may be downsizing, but that
may not be enough to cover the entire spending
shortfall—in which case, people need to grapple
with lower lifestyle expectations by spending less.

Tapping into home equity can improve baby boomers' retirement readiness

Share of baby boomers on track for retirement by income and scenario

All
baby boomers

40% ) 60% ’

Percentile 0-29th percentile

\

15%

Percentage of
population on track
for retirement

42%

$22,000
15th

For a worker earning:
Percentile

Annual spending
gap/surplus

$1,000

30th-69th percentile

70th-89th percentile 90th-99th percentile

‘92%"95%’

59% 78%

36% ’ 54% ’

$51,000 $101,000 $196,000
50th 80th 95th
$76,000
$61,000
$32,000
$22,000 I

-$4,000

Gap/Surplus as a
percentage of
spending needs

-20% 5%

- L]
-$9,000 ~$4,000

HYPOTHETICAL SCENARIO

M Baseline M With home equity

-24% -10% 37% 54% 72% 89%

Notes: We calculate the population share for baby boomers within each income group whose projected sustainable income exceeds their spending needs during
retirement. In the "with home equity" scenario, we assume workers convert their home equity into investable assets by selling their home and investing the
proceeds. Per capita income ranges are as follows: 0-29th percentile, $6,000-$37,000; 30th-69th percentile, $38,000-$86,000; 70th-89th percentile,
$87,000-$148,000; 90th-99th percentile, $149,000-$436,000. Figures are based on 2022 dollars and rounded to the nearest thousand.

Sources: Vanguard calculations, based on data from the SCF, the HRS, and the SSA.
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One important headwind to savings that lower-
income individuals face across generations is
greater job turnover. A typical worker may have

a total of nine jobs in their career, and a worker

in a low-wage sector may have even more.11
However, the design of many 401(k) plans creates
friction when people switch jobs. For example,
workers may save less when starting a new job
because they're not automatically enrolled in
their new employer's savings plan or they're
defaulted to a lower saving rate than they

were previously (Greig, Hahn, and Tan, 2024).
When leaving a job, roughly 30% of workers,
disproportionately those with lower incomes,
forfeit employer-matched contributions because
of vesting requirements, which over half of 401(k)
plans impose. Workers who forfeit the employer
match see their account balance reduced by 40%
on average (Goodman et al., 2025).

Solutions require collaboration to
strengthen retirement outcomes

The U.S. retirement system has a strong
foundation, which continues to improve as
employers expand DC plan access and improve
plan design. Yet for many Americans—particularly
those lacking access to DC plans, earning lower
incomes, or navigating financial instability—a
secure retirement may still feel out of reach. The
challenges of making retirement more accessible
are complex, but potential solutions lie within the
collective actions of policymakers, plan sponsors,
and individuals. Together, we have the power to
improve the future of retirement for all Americans.
Specific actions we must consider include:

e Strengthening Social Security. Social
Security is the bedrock of retirement for most
Americans, especially low- and middle-income
individuals. Addressing the looming shortfall in
the Social Security trust fund is a priority.

e Expanding access to DC plans. Recent state
and federal policies have emphasized the
importance of retirement saving, but many
Americans still lack employer-sponsored
savings plans.

¢ Continuing to improve DC plan design.
Automatic features in DC plans have
significantly improved retirement outcomes.
The next step is making the process of saving
and investing more seamless over the course
of a career by removing the frictions that
reduce saving rates and create wealth leakage
as people change jobs. Solutions include more
portable saving rates, shorter eligibility
and vesting timelines, and auto-portability
(Greig, 2024).

e Making financial planning and advice more
accessible. People need help figuring out how
to prioritize various financial obligations,
including saving for retirement. In ensuring
retirement security, choices such as working
longer, cutting spending, paying off debt, and
tapping home equity should be considered
and prioritized based on potential impact and
personal choice. Although many traditional
advisors typically work with high-wealth
clients,12 innovations in financial technology
have democratized access to advice for those
at all wealth levels.

¢ Promoting financial wellness. Debt is a
significant hindrance to achieving retirement
security. Retirement planning needs to account
for other financial priorities such as short-term
savings and debt management. Recent SECURE
2.0 policy changes to expand liquidity features
and allow employers to match student loan
payments with retirement plan contributions
are a step in the right direction.

11 The number of jobs held by a typical worker in the 25-64 age range is based on data from the U.S. Bureau of Labor Statistics (2022). We assume a median
job switcher changes jobs every 3 years from ages 25 to 34, every 5 years from ages 35 to 44, every 7 years from ages 45 to 54, and every 10 years from
ages 55 to 64; the U.S. Bureau of Labor Statistics (2024) provides a similar estimate. The National Longitudinal Survey of Youth 1979, cited in the 2024
report, indicates an average of 8 jobs held from ages 22 to 56. However, it does not extend estimates beyond age 56 due to limited data on older age groups,

and therefore does not cover up to the average retirement age of 65.

12 Source: Cerulli Associates. The Cerulli Report: U.S. Advisor Metrics 2022. 65% of advisors target clients with at least $500,000 in assets.



Conclusion

The outlook for retirement readiness in the U.S.
presents both challenges and opportunities.
While only about 4 in 10 Americans are currently
on track to maintain their lifestyle in retirement,
the impact of DC plans highlights one path
toward building a stronger retirement system.
Workers with DC plan access are more than
twice as likely to be prepared for retirement
thanks to features like autoenrollment, automatic
escalation of saving rates, and QDIAs that make
saving and investing easier and more effective.
Expanding access to these plans and building

on their proven success offers a tremendous
opportunity to improve financial security for
millions of Americans.

While everyone's retirement circumstances are
different, policymakers, plan sponsors, and plan
providers have the tools to make further
meaningful progress. Expanding workplace
plan access, enhancing portability, and optimizing
plan designs can address readiness gaps while
supporting a more resilient and inclusive
retirement system. Tailored strategies—such

as debt management for younger generations
and tapping into home equity for older ones—
can ensure solutions meet the diverse needs of
today's workforce. Together, these efforts can
help more Americans retire with confidence and
create a brighter financial future for all.
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Appendix

Vanguard Capital Markets Model

IMPORTANT: The projections and other
information generated by the Vanguard Capital
Markets Model (VCMM) regarding the likelihood
of various investment outcomes are hypothetical
in nature, do not reflect actual investment results,
and are not guarantees of future results. VCMM
results will vary with each use and over time.

The VCMM projections are based on a statistical
analysis of historical data. Future returns may
behave differently from the historical patterns
captured in the VCMM. More importantly, the
VCMM may be underestimating extreme
negative scenarios unobserved in the historical
period on which the model estimation is based.

The VCMM is a proprietary financial simulation
tool developed and maintained by Vanguard's
Investment Strategy Group. The model forecasts
distributions of future returns for a wide array of
broad asset classes. Those asset classes include
U.S. and international equity markets, several
maturities of the U.S. Treasury and corporate
fixed income markets, international fixed income
markets, U.S. money markets, commodities, and
certain alternative investment strategies. The
theoretical and empirical foundation for the
VCMM is that the returns of various asset classes
reflect the compensation investors require for
bearing different types of systematic risk (beta).
At the core of the model are estimates of the
dynamic statistical relationship between risk
factors and asset returns, obtained from
statistical analysis based on available monthly
financial and economic data. Using a system of
estimated equations, the model then applies a
Monte Carlo simulation method to project the
estimated interrelationships among risk factors
and asset classes as well as uncertainty and
randomness over time. The model generates a
large set of simulated outcomes for each asset
class over several time horizons. Forecasts are
obtained by computing measures of central
tendency in these simulations. Results produced
by the tool will vary with each use and over time.
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The Vanguard Retirement Readiness Model

The Vanguard Retirement Readiness Model
(VRRM) is a quantitative framework to assess
retirement readiness. The Vanguard Retirement
Outlook uses this model to investigate retirement
readiness of all American workers to evaluate the
health of the U.S. retirement system.

The model combines assumptions about individual
circumstances such as age, income, financial
balances, employer-sponsored retirement plan
access, and retirement goals with simulated
wealth projections based on asset-class return
forecasts from the VCMM.

We calibrate the VRRM using financial and
demographic characteristics from the Federal
Reserve Board's 2022 SCF, supplemented with
retirement spending data from the Health and
Retirement Study (HRS) and mortality tables
from the Society of Actuaries (SoA).

The VRRM has been improved significantly in this
outlook compared with the previous edition (Tan
et al,, 2023). Notable model enhancements include
stochastic modeling and simulation at the
individual level, which allows us to calculate the
share of the population on track to retire; income
volatility that accounts for the realities of income
growth and shocks; reduction in spending as one
gets older; and reducing certainty from 90% to
80% of market and longevity scenarios. We

also updated the sample with SCF data from 2022

rather than 2019. Due to these enhancements, a
direct comparison of retirement readiness from
this edition to the 2023 version is difficult.
However, the overall narrative is consistent: High
earners and younger generations are better off
than lower earners and older individuals.

Figure 9 depicts the model's framework, inputs,
and outputs. The model produces two retirement
readiness metrics:

¢ Population share on track. We calculate the
share of population in our SCF simulation
sample that is projected to have retirement
savings that exceed the total retirement
spending needs in 80% of mortality and
capital markets scenarios.

e Annual spending gap/surplus. We calculate
the difference between projected annual
sustainable retirement income and estimated
annual retirement spending needs. Annual
sustainable retirement income is calculated
as the highest average retirement income
combining all sources of income that can
be sustained in 80% of market return and
mortality scenarios.

FIGURE 9
The Vanguard Retirement Readiness Model

Inputs

« Current age

« Wage income

« Initial net wealth

« Retirement plan access
+ Wage income profiles

+ Saving rate profiles

« Asset allocation profiles
« Social Security benefits
+ Defined benefits

+ Retirement age

» Retirement spending needs
« Mortality tables

Wealth projection

+ Net wealth

+ Wage income simulation
» Saving rates simulation

« Asset return forecasts

Outputs
« Population share on track

« Annual spending gap/surplus

Cohorts

Four generations of
future retirees:

« Generation Z

« Millennials

« Generation X

« Baby boomers

Two DC plan access groups:
+ DC plan access
« No DC plan access

Four income groups:
+ 0-29th percentile
+ 30th-69th percentile
« 70th-89th percentile
+ 90th-99th percentile

Source: Vanguard.
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FIGURE 10
The aging U.S. population is placing a greater
burden on Social Security

Workers per beneficiary and total number of
beneficiaries, 1980-2100
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Notes: The figure uses beneficiary data from both the Federal Old-Age and
Survivors Insurance Trust Fund and the Federal Disability Insurance Trust
Fund. Future projections reflect the trustees' intermediate assumptions, as
described in The 2025 Annual Report of the Board of Trustees of the Federal
Old-Age and Survivors Insurance and Federal Disability Insurance Trust Funds.

Sources: Vanguard calculations, based on data from the SSA.

FIGURE 11
The U.S. retirement system has undergone
a structural shift from DB to DC plans

Share of population with access to DC and DB plans,
1989-2022
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Notes: The sample includes households in which the head of household is not
retired or disabled and is in the 20-65 age range and in which the household
salary income is positive. The DC plan access rate is the share of households
with at least one household member reporting having a current job with a DC-
type retirement plan. The DB plan access rate is the share of households with
at least one household member reporting having a current job with a DB-type
retirement plan.

Sources: Vanguard calculations, based on data from the SCF from 1989
to 2022.
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FIGURE 12
Younger generations have greater access to
DC plans than their older peers at similar ages

Share of population with DC plan access over the
working life cycle, by generation
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Notes: The sample includes households in which the head of household is
not retired or disabled and in which the household salary income is positive.
The DC plan access rate is the population share of households with at
least one household member reporting having a current job with a DC-type
retirement plan. We construct the DC plan access rate for every four years
within each generation.

Sources: Vanguard calculations, based on data from the SCF from 1989
to 2022.



FIGURE 13
Millennials have a significantly higher debt
burden overall

Per capita debt in 2022 dollars over the working
life cycle, by generation
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Notes: The sample includes households in which the head of household is
not retired or disabled, the household salary income is positive, and the per
capita salary income is below the 99th percentile. We calculate median per
capita debt for every four years within each generation.

Sources: Vanguard calculations, based on data from the SCF from 1989
to 2022.

FIGURE 14
Millennials have a significantly higher debt
burden relative to their incomes

Debt-to-income ratio over the working life cycle,
by generation
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Notes: The sample includes households in which the head of household is
not retired or disabled, the household salary income is positive, and the per
capita salary income is below the 99th percentile. The debt-to-income ratio
is the ratio of nonprimary mortgage debt to salary income. We calculate the
median debt-to-income ratio for every four years within each generation.

Sources: Vanguard calculations, based on data from the SCF from 1989
to 2022.

Projection scenarios

In this report, we project and analyze retirement
readiness in four scenarios. In all scenarios, we
use net wealth excluding home equity as a
starting point to project future retirement
outcome (see Figure 15, on the next page), and
income growth trajectory is based on current
income (see Figure 16, on page 24). Retirement
age, Social Security claiming, saving rates, and
asset allocations vary as follows:

e Baseline. Workers are assumed to retire and
claim Social Security benefits at age 65, and
their saving rates are based on projected
future DC plan access probabilities. It is
uncertain whether workers will have access to
DC savings when they change jobs. We address
this uncertainty by using population-level
probabilities of DC plan access to blend the
two saving rates, one for those with DC plan
access and one for those without, within each
income-age cohort (see Figure 17, on page 26).
We follow the same blending approach for our
estimates of asset allocation (see Figure 19, on
page 27).

e DC plan access for all. Workers are assumed
to retire and claim Social Security benefits
at age 65 and save at higher saving rates as
observed in DC plans (see Figure 18, on page
26). Asset allocation shows much higher
exposure to equity in DC plans.

e Working two years longer. Workers are
assumed to retire and claim Social Security
benefits at age 67. Other assumptions follow
the baseline.

e Tapping home equity. Full home equity is
extracted and invested in the markets.
Other assumptions follow the baseline.
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FIGURE 15
Sample summary statistics

Variable All Workers with DC plan access Workers without DC plan access
Sample size 2,279 1,165 1,114
Median age 41 43 40
Salary $51,000 $65,000 $37,000
Total assets $183,000 $276,000 $77,000
Total nonhousing assets $55,000 $100,000 $27,000
Retirement wealth $8,000 $39,000 $0
Nonhousing debt $10,000 $12,000 $8,000
Home equity $40,000 $64,000 $0
Net wealth $36,000 $83,000 $13,000
DC plan access population share 52% 100% 0%
DB plan access population share 8% 8% 7%
Retirement wealth/nonhousing assets share 14% 40% 0%
Positive retirement wealth population share 65% 100% 27%
Homeownership share 63% 75% 48%
Total nonhousing assets-to-income ratio 11 15 0.8
Nonhousing debt-to-income ratio 0.2 0.2 0.2
Net wealth-to-income ratio 0.8 13 0.4
Variable Gen Z Millennials Gen X Baby boomers
Sample size 107 853 1,028 291
Median age 23 34 50 60
Salary $27,000 $49,000 $59,000 $56,000
Total assets $24,000 $143,000 $262,000 $334,000
Total nonhousing assets $20,000 $43,000 $82,000 $120,000
Retirement wealth $0 $5,000 $21,000 $35,000
Nonhousing debt $4,000 $11,000 $10,000 $4,000
Home equity $0 $15,000 $75,000 $113,000
Net wealth $11,000 $24,000 $66,000 $120,000
DC plan access population share 31% 52% 57% 51%
DB plan access population share 0% 4% 10% 17%
Retirement wealth/nonhousing assets share 0% 10% 25% 24%
Positive retirement wealth population share 38% 64% 70% 69%
Homeownership share 17% 56% 73% 86%
Total nonhousing assets-to-income ratio 0.7 1.0 15 2.6
Nonhousing debt-to-income ratio 0.2 0.2 0.2 0.1
Net wealth-to-income ratio 0.4 0.6 13 2.2

Notes: Statistics are at the median unless noted otherwise. Salary is household per capita annual salary income. A worker is defined as having access to a DC

plan when they report having a current job with a DC-type retirement plan. A worker is defined as having access to a DB plan when we have an estimate about
their expected DB benefits in the 2022 SCF survey; this definition differs from how we calculate the DB access rate in Figure 11, on page 21, where we use a
time-consistent definition as having a current job with a DB retirement plan. Total assets are measured at the per capita level, including financial and nonfinancial
assets. Total nonhousing assets are measured at the per capita level, excluding the value of a primary residence. Retirement wealth is measured at the per capita
level as financial assets in DC plan accounts and IRAs. Nonhousing debt is measured at the per capita level including all debts except for mortgage loans for a
primary residence. Home equity is measured at the per capita level as the difference between the value and mortgage balance for a primary residence. Net wealth
is measured at the per capita level as the difference between total nonhousing assets and nonhousing debt. Homeownership share is the percentage of the
population who have a primary residence. All wealth-to-income ratio measures are the ratios of the wealth variables and salary income. Figures are based on 2022

dollars and rounded to the nearest thousand.

Sources: Vanguard calculations, based on 2022 data from the SCF.
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FIGURE 16
Deterministic lifetime wage income
trajectories by income quintile
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Notes: The figure depicts the projected deterministic lifetime wage income
trajectory for each of the five income quintiles. Wage incomes are normalized
to 1 at age 21, illustrating real wage growth over time.

Sources: Vanguard calculations, based on wage incomes from the 2022 wave
of the SCF.

Key inputs

e Sample. Our sample includes 2,279 working
households in which the head of household
was in the 21-62 age range.13

e DC plan access. We define a worker as part
of the DC plan access group if at least one
household member reports having a current
job with a DC-type retirement plan.14 In
the baseline scenario, each worker has an
income-based probability of DC plan access
estimated by historical data. We also explore a
hypothetical “DC plan access for all” scenario
where all workers gain DC plan access today
and maintain it for the rest of their career.15

¢ Initial net wealth. In the baseline scenario, we

define initial net wealth as nonhousing assets
net of nonhousing debt. Nonhousing assets
include liquid assets; savings in DC plans, IRAs,
and taxable accounts; and nonfinancial assets,
including investment properties and business
assets but excluding primary residences. We
define nonhousing debt as all debts except for
those secured by a primary residence, such

as mortgages, home equity loans, and home
equity lines of credit. In the scenario assessing
the impact of tapping home equity, we include
home equity in baseline net wealth.

13 In the original 2022 SCF macro dataset, there are 22,975 records of observations and 4,595 implied unique households. For our analysis, we consolidate the
five implicates by taking the weighted average for continuous variables and the mode for categorial variables that differ across implicates. This approach
ensures that each household is represented by a single record while preserving the integrity of the data. In the main analysis, we only report simulation results
for 2,279 households in which the head of household is not retired or disabled and in which the per capita income is above $6,040 (the minimum annual
earnings in 2022 to be eligible to earn four Social Security credits, the yearly maximum) and below $445,254 (the 99th percentile of the distribution).

14 We rely on the SCF macro variable "DCPLANCJ" to define DC plan access. However, we acknowledge its limitations, as it does not capture historical or
future access to DC plans. As DC plan access at any given point impacts savings and investment behaviors, it is important to capture the future probabilities
of DC plan access. We discuss how we estimate future probabilities of DC plan access and how these probabilities shape the future savings and investment

assumptions in the “Saving Rates" section of the Appendix on the next page.

15 We acknowledge that people may lose jobs in the future. We discuss how we adjust future probabilities of DC plan access in the "Saving Rates" section of

the Appendix on the next page.



¢ Retirement age. Across all workers in the

sample, we assume a retirement age of 65, the
median expected retirement age among active
workers (EBRI, 2024). This also reflects that
age 65 is a benchmark for Medicare eligibility
as well as a historical milestone in Social
Security planning and retirement analysis. We
also examine the impact of working two years
longer, until age 67.

Saving rates. We estimate the deterministic
total saving rates for all workers by five
income quintiles and age by combining three
components: contributions to DC accounts
(from both employees and employers),
contributions to IRAs and Keogh accounts, and
estimated savings in taxable accounts.18 Total
saving rates are the sum of rates across all
account types.

e Wage income simulation. The projected
per capita wage income is derived from a
stochastic wage model inspired by Guvenen,
Ozkan, and Song (2014) and Duarte et al.,
(2022). This model incorporates two key
components: a deterministic age profile of
wage income based on their initial income

As discussed in the report, savings behaviors
are much better when workers have access to
DC plans. Therefore, we split the total sample
into two groups: workers with DC plan access
over an entire career and workers without DC
plan access over an entire career. For each
group, we estimate the median saving rates
for each income-age cohort. We also account
for the possibility that workers with DC plans
may cash out their savings during their careers,
leading to reduced retirement savings. To

group, and a stochastic process that
introduces random shocks around this

profile. We estimate five wage curves using
the 2022 wave of SCF data.1l¢ Wage curves
are estimated by fitting an ordinary least-
squares regression of median wages on
median ages and their squares for each
income group.17 Figure 16 displays the lifetime

reflect this leakage, we adjust the DC saving
rates by cash-out estimates as in How America
Saves 2025.

normalized deterministic wage curve for each
of the five income quintiles. We implement the
stochastic model by simulating 10,000 lifetime
paths of wage draws.

16 We use an expanded sample from the consolidated 2022 SCF data with 2,737 households in which the head of household was in the 19-69 age range in
2022 and not retired, disabled, or not working. We use the per capita wage measure for wage estimation, which translates household-level wages for couples
into an individual-level wage estimate by applying a multiple of 0.5.

17 Income groups are defined by weighted quantiles of the per capita wage income distribution within 3-year age bands from age 19 to 69. Weighted medians
of wage and age are calculated for each age-income group. Unlike traditional methods that estimate a single average wage curve for the population, our
method captures group-specific wage curves for different income levels. By using weighted medians, we account for outliers, skewness, and heterogeneity,
providing a more robust estimation.

18 A Keogh account is a tax-deferred retirement plan for self-employed individuals and small businesses. The SCF provides data on contributions to DC plans,
IRAs, and Keogh accounts, but lacks direct information on taxable savings. To determine savings in taxable accounts, we estimate the median savings for
each income-age cohort by calculating the gap between actual financial wealth in 2022 and projected financial wealth grown from 2019 to 2022.
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Whether workers will have access to a DC plan
when changing jobs is uncertain. We address
this uncertainty by using the population-level
probabilities of DC plan access to blend the
two saving rates, one for the group with DC
plan access and one for the group without,
within each income-age cohort.1? Figure 17
shows the estimated deterministic total saving
rate trajectories in the baseline scenario by
income quintile.

|u

In the hypothetical “DC plan access for all”
scenario, we take into account the natural
limits of DC plan access due to unemployment
and people who have left the labor force. We
adjust the DC plan access rates by factoring in
the proportion of the nonworking population
within each income group, using data from the

2022 SCF.

FIGURE 17

Deterministic lifetime total saving
rate trajectories by income group in
the baseline scenario
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Note: The figure depicts the deterministic lifetime total saving rate trajectory
for each of the five income quintiles in the baseline scenario.

Sources: Vanguard calculations, based on the 2019 and 2022 waves of the SCF.

With stochastic wage assumptions, we
simulate 10,000 lifetime paths of saving rate
trajectories for each worker based on their
varying trajectories of income groups in each
scenario. This approach captures the dynamic
interaction between fluctuating wages and
temporary income group transitions, allowing
for a more realistic simulation of retirement
wealth outcomes. These simulations feed into
projections of retirement wealth accumulation
and readiness.

Figure 18 shows the estimated deterministic
total saving rate trajectories in the "DC plan
access for all” scenario by income quintile.

FIGURE 18

Deterministic lifetime total saving rate
trajectories by income group in the "DC
plan access for all" scenario
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Note: The figure depicts the deterministic lifetime total saving rate income
trajectory for each of the five income groups in the hypothetical scenario
where all workers have DC plan access.

Sources: Vanguard calculations, based on the 2019 and 2022 waves of the SCF.

19 To reflect the improvement in DC plan access over time, we adjust the age profiles of the DC plan access rate by the improvement rate for each income

group, using data from the SCF from 1989 to 2022.



¢ Asset allocations. We estimate lifetime asset

allocation profiles for five income quintiles
by analyzing three types of financial assets:

with DC plan access over their entire career,
and workers without DC plan access over
their entire career.20 We use the population-

stocks, bonds, and cash. Asset allocation

is modeled as the weighted average share

of each asset class within each income-age
cohort, using data from the 2013-2022 waves
of the SCF.

level probabilities of DC plan access with our
DC improvement adjustments as a baseline
scenario to blend the two asset allocation

age profiles, one for the group with DC plan
access and one for the group without, within
each income-age cohort (Figure 19). In the
hypothetical "DC plan access for all” scenario,
we use the natural limits of income-based DC
plan access rates discussed earlier to blend the
two profiles.

Workers with DC plan access have higher
allocations to equities, driven by wide adoption
of QDIAs, such as target-date funds, as the
default investment option. Following a similar
approach to estimating saving rates, we split
the total sample into two groups: workers

FIGURE 19
Lifetime asset allocation trajectories by income group for ages 20-100 in the baseline scenario
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Note: The figures depict allocations among stocks, bonds, and cash for each income quintile in the baseline scenario.
Sources: Vanguard calculations, based on the 2013, 2016, 2019, and 2022 waves of the SCF.

20 To derive age-specific profiles for each income-DC plan access group, we linearly interpolate allocation shares between age cohorts.
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FIGURE 20 e Spending patterns in retirement. We estimate
Predicted initial retirement spending needs how spending needs evolve during retirement
replacement rate by modeling the log of the spending replacement
rate as a median-quantile function of age.

This function is estimated for individuals in

100 4 the 65-80 age range using 2004-2014 HRS
data. We estimate a reduction of 1% in annual
spending between ages 65 and 80. Spending
needs beyond age 80 are assumed to remain
constant. (The small sample size for retirees
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income, in 2022 dollars. documented above.
Sources: Vanguard calculations, based on 2004-2014 HRS data.
e Social Security benefits. We calculate

expected Social Security benefits for each

¢ Initial retirement spending needs. We model individual by applying a calculator developed
the initial spending needs replacement rate by Vanguard to each simulated path of per
as a median-quantile function of the log of capita lifetime wage income. The calculator
pre-retirement income and estimate the embeds the approach outlined by the U.S.
relationship using 2004-2014 HRS data.2l government.?2 The baseline approach assumes
We apply the fitted relationship to estimate continuation of the current scheduled benefits.

spending needs based on projected wage
income at age 64 for workers in the SCF sample.

21 This approach combines RAND HRS Core, RAND HRS Consumption and Activities Mail Survey (CAMS), and RAND HRS Tax calculation data, for the longest
consistent period with a total consumption measure. The HRS sample includes households with per capita pre-retirement income between $0 and $450,000.
Each household is limited to maximum of two members, with retirement ages for either member between 60 and 70. Households are tracked for up to 10
waves (or 20 years) after both members report being retired. To reduce the influence of extreme outliers, we trim the spending replacement rates to between
25% and 250%, which correspond to the 5th and 95th percentiles of untrimmed data.

22 More information about how Social Security benefit amounts are calculated is available at ssa.gov/oact/cola/Benefits.html.
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¢ Defined benefits. We construct expected DB o Life expectancy. We calculate life expectancies

benefit levels using the 2022 SCF based on based on mortality tables and an improvement
Sabelhaus and Volz (2019, 2020, 2024). We scale provided by the SoA. Given the

use information collected in SCF about documented relationship between income
currently received pension benefits and and life expectancy (Sabelhaus and Volz,
expected future pensions. 2020), income-age cohort-specific mortality

rates are estimated as per Figure 21.

FIGURE 21
Income-age cohort-specific life expectancy at age 65
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Notes: The figure depicts the life expectancy at age 65 for each income cohort (0-29th percentile, 30th-69th percentile, 70th-89th percentile, and 90th-99th
percentile) across generations. The life expectancy of baby boomers is shown in the base case, with differences also shown for Gen X, millennials, and Gen Z.

The life expectancies for different generations and income groups are calculated based on mortality tables and the improvement scale provided by the SoA. We
estimate life expectancy for each income cohort with the SoA table that most closely corresponds to the wage profiles in each cohort. For the 0-29th percentile,
we use the SoA's base mortality table for bottom-quartile earners and annuitants; for the 30th-69th percentile, we use the table for total employees and
annuitants; for the 70th-89th percentile, we use the SoA's base mortality table for white collar employees and annuitants; and for the 90th-99th percentile, we
use the base mortality table for top-quartile earners and annuitants. We use the same improvement scale from 2014 to 2021 to adjust the base mortality tables
by income group in 2014.

Sources: Vanguard calculations, based on data from the SoA.
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