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Over the past two- and- a- half  decades there has been a fundamental change 
in the way people save for retirement in the United States. There has been 
a rapid shift from saving through employer- managed defi ned benefi t (DB) 
pensions to defi ned contribution (DC) retirement saving plans that are 
largely controlled by employees. Just two or three decades ago, employer-
 provided DB plans were the primary means of saving for retirement in the 
United States. But since that time, 401(k) and other personal retirement 
accounts have become the principal form of retirement saving in the private 
sector. More than 80 percent of  private retirement plan contributions in 
2000 and 2001 were to 401(k) and other personal accounts. The DB plans 
have remained an important form of retirement saving for federal employ-
ees and for state and local employees, although even for these employees 
personal retirement accounts are becoming increasingly important. Con-
tributions to personal retirement plans accounted for only 12 percent of 
total contributions to Federal pension plans in 2000, but had increased to 
17 percent by 2004. We do not have quantitative data on state and local DC 
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plans but anecdotal evidence suggests that contributions to these plans are 
growing rapidly as well. This transition to personal retirement saving has 
important implications for the well- being of  the elderly and perhaps for 
design changes in Social Security as well.

In Poterba, Venti, and Wise (2007a), we described the rise of  401(k) 
plans and the implications of this rise for the fl ow of assets into and out 
of  401(k) plans over the next four decades. In Poterba, Venti, and Wise 
(2007b) we described the decline in DB plans and assessed the implications 
of the decline for the fl ow of assets into and out of DB plans over the next 
four decades. Our projections suggest that the average (over all persons) 
present value of real DB benefi ts at age sixty- fi ve achieved a maximum in 
2003, when this value was $72,637 (in year 2000 dollars), and then began to 
decline. The projections also suggest that by 2010 the average level of 401(k) 
assets at age sixty- fi ve will exceed the average present value of DB benefi ts 
at age sixty- fi ve. Thereafter the value of 401(k) assets grows rapidly, attain-
ing levels much greater than the historical maximum present value of DB 
benefi ts. If  equity returns between 2006 and 2040 are comparable to those 
observed historically, by 2040 average projected 401(k) assets of all persons 
age sixty- fi ve will be over six times larger than the maximum level of DB 
benefi ts for a sixty- fi ve- year- old achieved in 2003 (in year 2000 dollars). 
Even if  equity returns average 300 basis points below their historical value, 
we project that average 401(k) assets in 2040 would be 3.7 times as large as 
the value of DB benefi ts in 2003.

These analyses consider changes in the aggregate level of pension assets. 
Although the projections indicate that the average level of retirement assets 
will grow very substantially over the next three or four decades, it is also clear 
that the accumulation of assets in 401(k)- like plans will vary across house-
holds. Whether a person has a 401(k) plan is strongly related to income. Low-
 income employees are much less likely than higher- income employees to be 
covered by a 401(k) or similar type of tax- deferred personal account plan. 
Thus, in this chapter we focus on the accumulation of 401(k) assets by life-
time earnings deciles. Because we are interested in the relationship between 
Social Security wealth and the future change in 401(k) assets, we also con-
sider the accumulation of 401(k) assets by Social Security wealth deciles. We 
consider in particular how the combined accumulation of Social Security 
and 401(k) assets will change over the next three- and- a- half  decades.

In section 10.1 we set out background data that helps to put in context 
the projections we present in this chapter. In section 10.2 we set out the 
method that we use to project 401(k) assets. In section 10.3 we describe the 
average level of 401(k) assets for cohorts that attain retirement age in each 
year through 2040. In section 10.4 we describe the rise in 401(k) assets by 
lifetime earning deciles and by Social Security wealth deciles and then con-
sider how the total of Social Security and 401(k) assets will change between 
2000 and 2040.
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10.1   Background

We describe fi rst the relationship between age and earnings, and current 
401(k) eligibility and participation rates. We then describe current levels 
of dedicated retirement assets—Social Security and private pensions—for 
persons near retirement age.

Table 10.1 shows 401(k) plan eligibility and participation rates by annual 
earnings and by age in 2003, based on data from the Survey of Income and 
Program Participation (SIPP). The table shows 401(k) eligibility and partici-
pation rates for families that have been created by matching SIPP data for 
persons. The “age” of the family is the age of the reference person. A family 
participates in (is eligible for) a 401(k) plan if  either spouse participates in 
(is eligible for) a 401(k) plan. The sample is restricted to families with posi-
tive earnings in 2003. These eligibility and participation rates pertain to all 
employer- based 401(k)- like saving plans, but exclude participation in Keogh 
and individual retirement account (IRA) plans. Eligibility rates do not differ 
much by age. But families with low earnings are much less likely than families 
with higher earnings to be covered by 401(k) plans. Over 87 percent of fami-
lies with earnings greater than $100,000 per year were eligible for a 401(k) 
plan; less than 36 percent of families with earnings less than $25,000 per 
year were eligible. Participation follows a similar pattern. About 80 percent 
of families with annual earning over $100,000 participate; about 20 percent 
of families with earnings less than $25,000 participate.

It is likely that in the future 401(k) participation rates will also vary by 
earnings and thus the level of 401(k) assets will vary by earnings. In other 
words, there is likely to be a strong relationship between lifetime earnings 

Table 10.1 401(k) eligibility and participation, by age and earnings

Age

 Earnings  � 35  35–50  50–65  All  

Eligibility
� $25k 33.6 37.8 34.0 35.2
25–50 65.0 66.1 64.1 65.2
50–100 79.9 81.3 78.0 80.1
� $100k 86.7 88.4 85.6 87.2
All 56.4 64.0 56.5 59.6

Participation
� $25k 17.4 23.5 20.0 20.4
25–50 47.8 50.5 50.6 49.7
50–100 65.8 70.5 67.5 68.6
� $100k 75.1 81.3 80.6 80.0

 All  40.4  51.0  44.1  45.9  

Source: Author’s calculations from the 2003 SIPP.
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and 401(k) assets. Thus, the level of 401(k) assets relative to Social Security 
wealth will also vary greatly among families. In particular, the ratio of 401(k) 
assets to the present value of Social Security benefi ts is likely to be highest 
among families with greater Social Security benefi ts.

Table 10.2 shows average dedicated retirement assets in 2000 for house-
holds with heads sixty- three to sixty- seven by “lifetime earnings” deciles. 
Unlike table 10.1, this table includes families in which no member is em-
ployed, as well as families that include an employed person. Dedicated retire-
ment assets include DB and 401(k) pension wealth as well as Social Security 
wealth and balances in IRA and Keogh plans. These estimates are based on 
data from the Health and Retirement Study (HRS). They pertain to families 
comprised of persons for whom the HRS obtained Social Security earnings 
records. The earnings are corrected for the Social Security earnings limit, as 
described in the appendix. The calculations for each asset category are also 
explained in the appendix.

There are several key features of the data. First, the category “401(k) as-
sets” includes all 401(k)- like plans, such as 403(b) plans, 457 plans, employee 
stock option plans, supplemental retirement accounts, thrift saving plans, 
stock and profi t- sharing plans, money purchase plans, as well as traditional 
employer- provided DC plans. Second, for this age group in particular, 401(k) 
and IRA assets must be considered jointly. A large fraction of assets in IRA 
plans are “rollovers” from 401(k) plans. Many new retirees “rollover” 401(k) 
assets into an IRA plan when they retire or have “rolled over” 401(k) assets 
into an IRA in the past when they changed jobs. For example, 89 percent 
of fl ows into IRA accounts were rollovers in 1996, 89 percent in 1997, 93 
percent in 1998, 95 percent in 1999, and 96 percent were rollovers in 2000.1 
In the subsequent analyses we present projections of 401(k) assets, includ-
ing assets that would have been rolled over into IRA accounts. Third, the 
sum of 401(k) and IRA assets is large, greater than average DB assets for 
all deciles combined. But even for the lower lifetime earnings deciles the 
amounts in personal retirement accounts are substantial. Recall that IRA 
and 401(k) plans were introduced in 1982 so that households whose heads 
were sixty- three to sixty- seven in 2000 could have contributed for (at most) 
eighteen years to such plans. Copeland (2004) reports that persons with IRA 
accounts in 2001 had contributed an average of 8.2 years and persons with 
401(k) plans in 2001 had contributed an average of 7.2 years.

Fourth, both dedicated retirement assets and total wealth increase notice-
ably with lifetime earnings, as would be expected. Following, we consider the 
ratio of assets and total wealth to lifetime earnings and fi nd that this ratio 
does not show a systematic relationship to lifetime earnings.

Table 10.3 is similar to table 10.2 except that the deciles are defi ned by 
Social Security wealth (the discounted present value of  expected Social 

1. See Figure 5 of Holden et al. (2005).
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Security benefi ts) instead of lifetime earnings. A noticeable feature of these 
data is that households in the lowest Social Security wealth decile have rela-
tively large personal pension wealth—$138,576 in non- Social Security dedi-
cated retirement assets, compared to $88,697 for households in the lowest 
lifetime earnings decile. In addition, this group has an average of $334,207 
in total wealth, somewhat greater than the total wealth of households in the 
lowest lifetime earnings decile. This apparent anomaly is, in part, a conse-
quence of our measurement of lifetime earnings, which is based on Social 
Security earnings records. Some households were likely not eligible for So-
cial Security over their entire working lives. Thus, in some years a person 
may have worked in a job not covered by the Social Security system. Earn-
ings in these years are not included in the Social Security earnings records 
and thus not included in our measure of  lifetime earnings. Thus, actual 
earnings may be greater than measured earnings, particularly in the lowest 
lifetime earnings decile.

Finally, in table 10.4 we show ratio of dedicated retirement assets to life-
time earnings and the ratio of total wealth to lifetime earnings. We consider 
these ratios by lifetime earnings decile (the left three columns of the table) 
and by Social Security wealth decile (the right three columns of the table). 
Recall that our “lifetime earnings” are based on earnings reported to the 
Social Security Administration. Persons who were never covered by Social 
Security are not in the data. Persons who were covered by Social Security 
for only a portion of their working lives are in the data, but for some their 
actual earnings may be considerably larger than Social Security earnings. 
The difference between actual and Social Security earnings is likely to be the 

Table 10.4 Ratio of dedicated retirement assets to Social Security lifetime earnings 
and ratio of total wealth to lifetime earnings, by lifetime earnings decile 
and by Social Security wealth decile

Lifetime 
earnings decile  

Dedicated 
retirement 

assets  
Total 

wealth  

Social 
Security 

wealth decile  

Dedicated 
retirement 

assets  
Total 

wealth

1 2.29 4.25 1 0.25 0.58
2 0.45 0.76 2 0.29 0.57
3 0.34 0.61 3 0.27 0.42
4 0.27 0.44 4 0.25 0.43
5 0.23 0.41 5 0.24 0.42
6 0.21 0.35 6 0.21 0.37
7 0.20 0.36 7 0.20 0.35
8 0.20 0.34 8 0.22 0.38
9 0.20 0.34 9 0.25 0.45
10 0.24 0.45 10 0.24 0.42

All  0.23  0.42  All  0.23  0.42
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greatest for persons with low reported Social Security earnings, as discussed 
following.

Consider fi rst the ratios by lifetime earnings decile, which are graphed in 
fi gure 10.1 (excluding the data for the lowest decile). The ratio of dedicated 
retirement assets to lifetime earnings (shown as dark bars in the fi gure) in the 
fourth to the tenth deciles varies only between 0.20 and 0.27. The variation in 
the ratio of total wealth to lifetime earnings is, to us, also surprisingly small 
over the fourth to the tenth deciles, ranging from 0.34 to 0.45. These data 
suggest that when dedicated retirement assets at age sixty- fi ve are compared 
to lifetime earnings, the “retirement replacement rate” does not vary greatly 
by lifetime income. The data also seem to suggest that the total “saving 
rate” (including Social Security, housing wealth, and nonretirement fi nan-
cial assets) may not vary greatly by lifetime earnings deciles and in particular 
that the saving rate may not increase systematically with lifetime earnings. 
However, we emphasize the accumulation of retirement assets and not the 
saving rate as typically measured. There has been considerable analysis of 
this issue by others and we do not pursue the question further here.2

Since we are particularly interested in the relationship between Social 
Security wealth and other assets, we want to consider the ratios for deciles 
defi ned by Social Security wealth. They are shown in the last three columns 
of table 10.4 and are graphed in fi gure 10.2. The ratio of dedicated retire-
ment assets to lifetime earnings within Social Security wealth deciles ranges 

Fig. 10.1  Ratio of retirement assets to lifetime earnings and ratio of total wealth 
to lifetime earnings, by lifetime earnings decile

2. Gustman and Steinmeier (1999) and Venti and Wise (1998) fi nd a relatively fl at wealth to 
lifetime earnings profi le. Dynan, Skinner, and Zeldes (2004) fi nd an upward sloping profi le. 
They also present a comprehensive review of the literature on this topic.
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from a low of 0.20 in the seventh decile to 0.29 in the second decile, with no 
systematic pattern by decile. The ratio of total wealth to lifetime earnings 
ranges from 0.35 in the seventh decile to 0.58 in the fi rst decile. Families with 
the lowest Social Security wealth accumulate more total wealth (relative to 
lifetime earnings) than families with greater Social Security wealth.

From table 10.4 it can be seen that lifetime earnings by Social Security 
wealth decile differ from lifetime earnings by lifetime earnings deciles. For 
example, the average of  lifetime earnings in the lowest lifetime earnings 
decile is $70,993, but the average of lifetime earnings for families in the low-
est Social Security wealth decile is $580,433. That is, many families with the 
lowest Social Security wealth have lifetime earnings well above the lowest 
lifetime earnings decile; the average within the lowest Social Security wealth 
decile is just below the average in the third earnings decile. Again, this appar-
ent anomaly seems to be due to persons who were not covered by Social 
Security over their entire working lives and thus had low Social Security 
wealth even though they had substantial lifetime earnings over the period 
that earnings were reported to the Social Security Administration.

In the subsequent sections of this chapter we consider how the rise of 
401(k) plans will change the accumulation of assets at retirement. In particu-
lar we consider how 401(k) assets within lifetime earning deciles and within 
Social Security wealth deciles will change over time. For the purposes of this 
chapter we assume that future generations of retirees will receive the same 
Social Security benefi ts, and thus have the same Social Security wealth, as 
current retirees (in year 2000 dollars). Of course, the Social Security benefi t 
formula will likely be different for retirees in 2040 than for retirees in 2006. 
We begin in the next section by explaining how we project 401(k) assets in 

Fig. 10.2  Ratio of retirement assets to lifetime earnings and ratio of total wealth 
to lifetime earnings, by Social Security wealth decile
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the future. We then describe projections by lifetime earnings decile and by 
Social Security wealth decile. In particular, we show how the level of assets 
shown in tables 10.2 and 10.3 change with the rise in 401(k) assets.

10.2   Projecting 401(k) Assets at Retirement

In Poterba, Venti, and Wise (2007a), we developed projections of aggre-
gate 401(k) assets in future years. In this chapter, we consider how the accu-
mulation of 401(k) assets varies across families with different lifetime earn-
ings histories. In this section, we borrow liberally from the discussion in the 
earlier paper to explain how the projections are developed, but here we add 
additional detail about the projection of participation rates by earnings.

We fi rst set out the calculations that are the basis for our projections of 
401(k) wealth. We denote persons by the subscript i. Cohorts are denoted by 
subscript c. Associated with each person in each cohort is a lifetime earnings 
profi le. The earnings of person i in cohort c at age a are denoted by Eci(a). 
The zero- one indicator that person i in cohort c participates in a 401(k) 
plan at age a is denoted by Pci(a), the rate of return earned on 401(k) assets 
that were held at the beginning of the year when the person attained age a is 
denoted by Rci(a), and the contribution rate is denoted by C (expressed as a 
proportion of earnings). The value of the 401(k) assets held by person i in 
cohort c at age a is given by

(1) Wci (a) = [1 + Rci (a − j )]
j =0

t

∏
⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
Cci (a − t),

t=0

a

∑
where Cci(a –  t) � Eci(a –  t) · Pci(a –  t) · c. This calculation is made for every 
person (i.e., earnings history) for every age in every cohort. In practice, sepa-
rate calculations are made for wealth in stocks and bonds and the assumed 
rates of return do not vary by individual. In particular, the 401(k) wealth of 
person i in cohort c at sixty- fi ve is given by

(2) Wci (65) = [1 + Rci (65 − j )]
j =0

t

∏
⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
Cci (65 − t).

t=0

65

∑
This accumulation is calculated for each person (earnings history) in our 
sample.

We then obtain the average wealth held by the population of all persons 
age sixty- fi ve for a cohort c. To do this we need to know how many persons 
of type i are in the population. Denote the number of persons with lifetime 
earnings profi le i in cohort c at age sixty- fi ve by Nci (to be determined by 
population projections). Then the average of 401(k) assets held by all per-
sons in cohort c at age sixty- fi ve is given by

(3) W�c(65) �

  

Nci (65)

Ncj (65)
j=1

j∑

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟

⋅Wci (65),
i

∑
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where J is the number of  persons (earnings histories) in the sample. In 
practice, we do not have population forecasts associated with each earnings 
history in the sample. Instead, we project total assets using population pro-
jections for groups of persons with the same demographic characteristics. 
The Office of the Actuary of the Social Security Administration has devel-
oped population projections by calendar year and age and by gender and 
marital status. Each earnings history in our sample can also be identifi ed by 
the gender and marital status of the person. We fi rst calculate the average 
of Wci(65) separately for each of the four gender- marital status pairs and 
denote this average by W�c,gm. Then the average wealth at sixty- fi ve for each 
cohort is determined by

(4) W�c(65) �
Nc,gm (65)

Nc, j (65)
j=1

GM∑

⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟gm

∑  � W�c,gm(65),

where the sum is over the four gm (gender- marital- status groups) and the 
number of persons in each of these groups is taken from the Social Security 
Administration demographic projections.

To implement these calculations we need to develop projections of future 
401(k) participation rates and earnings and we need to make assumptions 
about future 401(k) contribution rates, rates of return, cash- out probabili-
ties, and 401(k) withdrawals. We begin by describing projections of average 
401(k) participation rates for each cohort. We then describe the other as-
sumptions that are needed to obtain estimates of  401(k) asset accumu-
lation.

10.2.1   Average Participation Rates

We use data from the SIPP to track the spread of 401(k) plans over the 
past two decades and to develop projections of future 401(k) assets. Various 
SIPP surveys enable us to collect data on participation in (and eligibility for) 
401(k) plans in 1984, 1987, 1991, 1993, 1995, 1998, and 2003. Each SIPP 
survey is a random cross- section sample of the population. The cross- section 
data can be used to create “synthetic” cohorts. For example, to construct 
cohort data for the cohort that was age twenty- fi ve in 1984 we use the 1984 
panel to obtain data for persons twenty- fi ve in that year, the 1987 panel to 
obtain data for persons who were twenty- eight in that year, the 1991 panel to 
obtain data for persons who were thirty- two in that year, and so forth. The 
cohort that was twenty- fi ve in 1984 was forty- four in 2003. We sometimes 
label a cohort by the age of the cohort in 1984 and sometimes by the year in 
which the cohort attains age sixty- fi ve. For example, the cohort that is age 
twenty- fi ve in 1984 attains age sixty- fi ve in 2024 and is referred to as the C25 
or the R2024 cohort. The unit of observation in the SIPP is an individual 
and our projections of 401(k) participation rates are made at the individual 
level. For some later analyses we aggregate individual- level results to show 
projections for families.
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We begin with historical participation rates for individuals by cohort, as 
shown in fi gure 10.3. The earliest SIPP data are for 1984 and the most recent 
data are for 2003. We will use these data to project 401(k) participation at 
ages twenty- fi ve through sixty- fi ve for a large number of cohorts, ranging 
from the cohort that attains age sixty- fi ve in 1982 through the cohort that 
attains age sixty- fi ve in 2040. Only a few of the cohorts (shown in the bottom 
right of fi gure 10.3) had attained age sixty- fi ve by 2003. Thus, for all but a 
few of the cohorts we must project participation rates from the last observed 
age in 2003 to age sixty- fi ve.

The participation rate is the eligibility rate times the participation rate 
given eligibility. The future eligibility rate will depend in particular on the 
spread of 401(k) plans to small employers. We know that eligibility rates 
have increased very rapidly over the past two decades, and that participa-
tion, given eligibility, increased substantially over the 1984 to 2003 period, as 
shown in Poterba, Venti, and Wise (2007a). We have not found a compelling 
way to formally project future rates of eligibility or participation conditional 
on eligibility. Thus, we have simply made “plausible” assumptions about 
future participation rates and use them to project future cohort participation 
rates for persons in cohorts not covered in the SIPP data.

Simple extrapolations of the cohort data are likely to yield implausibly 
large participation rates. Consider, for example, the participation rates at 
age forty- four highlighted by the vertical dashed line in fi gure 10.3. The C44 
cohort attained age forty- four in 1984 and had a participation rate of 5.8 
percent at that time. The C25 cohort attained age forty- four in 2003, nine-
teen years later, and had a participation rate of 44.3 percent. On average, 
the participation rate at age forty- four increased about 2 percentage points 

Fig. 10.3  Person participation rate by cohort
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with each successively younger cohort. Were this rate to continue, the par-
ticipation rate of the C12 cohort at age forty- four (that the C12 cohort will 
attain in 2016) would be 70.3 percent (44.3 � 13 � 2). We suspect that this 
estimate of the future participation rate is too high, because 401(k) plans 
have already diffused through the segments of  the corporate population 
that have workforces that fi nd these plans most attractive, and that have the 
lowest per- employee administrative costs of implementing a plan.

Estimation of cohort effects by fi tting the aforementioned profi les shows 
some compression with successively younger cohorts. In addition, fi gure 
10.3 suggests that within cohorts, the increase in participation rates was 
lower between the last two data points for each cohort, 1998 and 2003, than 
for earlier intervals of comparable length. These features of the data suggest 
that the rate of growth of 401(k) participation may be slowing.

To recognize the apparent compression in the cohort effects and the ap-
parent decline in the rate of within- cohort increase in participation rates, 
we make future projections for each cohort based on its observed 2003 par-
ticipation rate. We assume that the annual increase in future participation 
rate will be smaller than that between 1998 and 2003. In particular, we as-
sume that the future annual rate of increase declines by 0.12 percent per year. 
With this assumption, the projected future participation rates for the C25 
and the C12 cohorts would be as shown in fi gure 10.4, which also shows the 
actual participation rates for these cohorts in 2003 and earlier years. Based 

Fig. 10.4  Projected participation rates for cohorts C25 (R2024) and C12 (R2037)
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on these projections, the participation rate of the C12 cohort when it attains 
age forty- four in 2016 would be 61.7 percent, compared to 44.3 percent for 
the C25 cohort, which attained age forty- four in 2003. At age sixty- four, the 
participation rate would be 56.6 percent for the C25 cohort and 69.4 percent 
for the C12 cohort.

Figure 10.5 shows the projected average participation rates for selected 
cohorts from C11 (R2038) to C64 (R1985). The fi gure also shows the inter-
polated participation rates between the years for which data are available 
prior to 2003. The decline in the rate of  growth of  401(k) participation 
between 1998 and 2003 (the last two years for which SIPP data are available) 
is noticeable for many of the cohorts shown in the fi gure. The fi gure shows 
projections for selected cohorts. The projection algorithm we use includes 
projections for all cohorts from C65 (R1984) through C9 (R2040).

10.2.2   Participation Rates by Earnings

Figure 10.5 shows projections of the average 401(k) participation rate by 
age and cohort. Participation rates also increase with earnings, given age and 
cohort. As with projections of average participation rate by age and cohort, 
we know of no compelling way to project rates by earnings level. Thus, we 
use a procedure that we believe yields plausible results. In particular, we 
believe that the procedure yields plausible variation in asset accumulation 
by earnings, indicating the order of magnitude of differences that are likely 
to occur.

We begin with SIPP data on 401(k) participation in 2003. We fi rst calculate 
participation rates by earnings decile within fi ve- year age intervals beginning 

Fig. 10.5  Interpolated (1982– 2003) and projected (2004– 2040) participation rates 
for selected cohorts
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with age twenty- fi ve to age thirty and ending with age sixty to age sixty- fi ve. 
These rates are shown in the top panel of table 10.5. One feature of these 
data that we rely on in making projections is that the average participation 
rate within an age interval is typically close to the fi fth decile participation 
rate within that interval. And the overall participation rate is close to the 
overall participation rate for the fi fth decile. We fi t these participation rates 
with a probit model, allowing estimation of separate coefficients by earn-
ings decile within each of the eight fi ve- year age intervals. We then calculate 
the probit coefficients for each earnings decile for the average participa-
tion rates (over all age groups). These probit coefficients are shown by the 
markers in fi gure 10.6. The average effects can be fi tted very well by a third-
 order polynomial as shown in the fi gure.

The fi tted relationship between average participation rates by earnings 
decile can be used to fi t the participation rates for each of the age intervals. 

Table 10.5 Actual and fi tted participation probabilities by age interval and earnings decile 
within age interval, from the 2003 SIPP

Age interval

Earnings decile  25–30  30–35  35–40  40–45  45–50  50–55  55–60  60–65  All

Actual probabilities
1 (lowest) 12.9 17.3 17.3 16.9 20.4 19.7 18.0 10.7 17.1
2 21.8 22.1 20.5 24.4 25.0 26.7 28.2 23.8 23.8
3 23.3 25.7 30.3 33.2 34.0 41.4 35.5 29.1 31.4
4 25.8 34.8 38.3 40.4 48.7 43.4 42.7 45.5 39.2
5 32.8 44.2 43.9 49.0 54.3 49.8 57.0 39.8 46.5
6 39.3 41.7 48.8 54.5 49.9 54.2 51.7 44.4 48.3
7 45.5 49.3 57.0 60.4 59.9 56.5 59.0 53.8 55.2
8 51.9 55.7 57.7 65.3 56.7 63.7 60.1 56.6 58.6
9 54.4 60.0 62.9 66.2 66.3 60.6 67.7 62.1 62.5
10 (highest) 55.7 62.3 69.8 69.0 70.1 74.5 72.6 62.0 67.2

All 36.6 41.8 45.2 48.3 49.0 49.7 49.8 43.2 45.4

Fitted probabilities
1 (lowest) 11.5 14.3 16.4 18.4 18.9 19.3 19.4 15.2 16.5
2 18.0 21.8 24.4 26.9 27.5 28.1 28.2 22.9 24.6
3 24.8 29.2 32.3 35.1 35.8 36.4 36.5 30.5 32.4
4 31.0 36.0 39.2 42.3 43.0 43.7 43.8 37.3 39.4
5 36.6 41.8 45.2 48.3 49.0 49.7 49.8 43.2 45.4
6 41.5 46.8 50.2 53.4 54.0 54.7 54.8 48.2 50.4
7 45.8 51.2 54.7 57.7 58.4 59.1 59.2 52.6 54.9
8 50.0 55.4 58.8 61.8 62.4 63.1 63.2 56.8 59.0
9 54.3 59.6 62.9 65.8 66.5 67.1 67.2 61.0 63.1
10 (highest) 59.0 64.2 67.4 70.1 70.7 71.3 71.4 65.5 67.5

All                   
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For example, suppose we want to estimate the participation rates for per-
sons in the sixty to sixty- fi ve age interval. We follow this procedure: fi rst, we 
determine the constant term in the polynomial fi t (fi gure 10.6) such that the 
predicted probability for the fi fth decile for the sixty to sixty- fi ve age interval 
is equal to the average probability for this age interval (0.432). Then using 
this constant term, we use the polynomial to determine the probit coefficient 
for each of the other earnings deciles. The corresponding fi tted participation 
probabilities are shown under the sixty to sixty- fi ve heading in the second 
panel of table 10.5. The fi tted probabilities for each of the other age intervals 
are also shown in the second panel of the table. We judge that, on average, 
the fi tted participation rates by age interval are rather close to the actual 
participation rates.

These estimated probit coefficients are used to project 401(k) participa-
tion rates by earnings decile for a given age within a cohort in future years. 
In particular, we assume that the average projected participation rate (as 
discussed in the previous section and illustrated in fi gure 10.5) corresponds 
to the participation rate of the fi fth earnings decile. Consider, for example, 
the participation rates at age sixty. Figure 10.5 shows the projected average 
(over all earnings deciles) participation rate at age sixty for several cohorts. 
We want to project participation rates for each earnings decile at age sixty 
for each of  these cohorts. Following the procedure described before, we 
fi rst determine the constant term in the polynomial fi t (in fi gure 10.5) such 
that the participation rate in the fi fth earnings decile is equal to the average 
projected participation rate. Then using the polynomial with this constant 
term, we predict the participation rate for each of the earnings deciles. Table 
10.6 shows the projected participation rates for persons age sixty in cohorts 
retiring in 2000, 2010, 2020, 2030, and 2040. The average projected rate is 

Fig. 10.6  Probit coefficients for average of age interval participation rates, by 
earnings decile in 2003
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shown in the fi rst row of the table, labeled “All.” The remaining rows show 
projected participation rates for each earnings decile. The probit procedure 
insures that the projected participation rates by earnings decile are in the 
0 to 1 interval. The increase in the participation rate in the tenth decile is 
from 65.7 in 2000 to 88.8 percent in 2040. The implied increase in the fi rst 
decile is rather large, from 15.3 in 2000 to 41.6 percent in 2040. Thus, there is 
some compression of the variation in participation rates by earnings decile. 
Whether this implication in particular is plausible depends on the spread 
of 401(k) plans to small fi rms with low- wage employees over the next three 
or four decades. Clearly, the results depend on the participation rate and 
other assumptions we have made.

10.2.3   Asset Allocation and Rate of Return

We assume that 60 percent of 401(k) contributions are allocated to large-
 capitalization equities and 40 percent to corporate bonds. The projections 
use actual annual pretax returns through 2005. Beginning in 2006, we make 
projections based on two rate of return assumptions. First, we assume that 
the average annual nominal return on equities is 12 percent and that the 
average nominal return on corporate bonds is 6 percent. Ibbotson Associ-
ates (2006) reports that the historical arithmetic mean of  pretax returns 
on long- term corporate bonds has been 6.2 percent per year, while large-
 capitalization stocks have returned an average of  12.3 percent over the 
period 1926 to 2005. Second, we assume that the rate of return on equities 
is 300 basis points less than the historical rate. These returns are the pretax 
returns available on a portfolio with no management fees. We have not as yet 
accounted for asset management fees. The average dollar weighted manage-
ment fee on stock funds is currently about 70 basis points.

Table 10.6 Illustration: Projected participation rates at age 60 by earnings decile for 
three cohorts—R2000, R2020, and R2040

Cohort

 Earnings decile  R2000  R2020  R2040  

All 43.4 60.7 74.1

1 (lowest) 15.3 27.9 41.6
2 23.0 38.2 53.0
3 30.6 47.3 62.1
4 37.5 54.7 68.9
5 43.4 60.7 74.1
6 48.4 65.5 78.0
7 52.8 69.5 81.2
8 57.0 73.0 83.9
9 61.2 76.5 86.4

 10 (highest)  65.7  80.0  88.8  
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10.2.4   Job Separation, Lump Sum Distributions, and Cashouts

At age twenty- fi ve each person is assigned to a 401(k) job based on the 
participation probability for that person’s age, cohort, and earnings. In sub-
sequent years each person either remains in the 401(k) job or leaves the 
401(k) job. Job separation rates are estimated from the 1998 SIPP for fi ve-
 year age intervals. These rates are shown in the fi rst column of table 10.7. 
Separation rates are allowed to vary by age, but not by time in job. Estimated 
annual rates range from a high of 23 percent for the youngest workers to 12.1 
percent for workers age fi fty to fi fty- four. After leaving a 401(k) job persons 
enter a pool of “non- participants.” In each year, members of this pool are 
selected for a new 401(k) job at a rate that makes the overall participation 
rate for persons of a particular age and cohort equal to the projected prob-
ability for that age and cohort. A similar projection algorithm, with an iden-
tical treatment of transitions in and out of 401(k) participation, is described 
in Poterba, Venti, and Wise (2001).

The probability that a 401(k) accumulation is cashed out is determined 
by the job separation rate, the probability that the employees take a lump 
sum distribution (LSD), and the probability that a lump sum distribution is 
cashed out rather than rolled over into an IRA. That is, the probability of 
a cashout is given by:

Pr [cashout] � Pr [ job separation] � Pr [LSD] � Pr [LSD cashout].

The probabilities associated with each of the components of the cashout 
decision are shown in table 10.7.

When employees separate from a job they may choose to keep their accu-

Table 10.7 Cashout: Probability of job separation, probability of LSD | job 
separation, and probability of cashout | LSD

Probability of job 
separationa

 

Probability 
LSD | separationa

 

Probability cash out | LSDb

Size of 
 

Percent of dollars 
Age  Percent Percent distribution cashed- out

25–29 23.0 57 � $1,000 77.2
30–34 15.6 57 1,000–2,000 67.7
35–39 15.6 57 2,000–5,000 49.6
40–44 13.6 57 5,000–10,000 52.8
45–49 13.9 57 10,000–15,000 39.1
50–54 12.1 57 15,000–25,000 37.8
55–59 12.5 57 25,000–50,000 28.8
60–64 15.7 57 50,000–100,000 8.2

� $100,000 10.2

All  15.1  57.0    27.2

aAuthors’ calculation based on SIPP data.
bFrom Hurd, Lilliard, and Panis (1998), based on HRS data.
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mulation with their old employer or they may decide to take a LSD. The 
SIPP only provides information on the disposition of a LSD. Thus, we are 
unable to obtain the probability of a LSD given job separation by age from 
the SIPP. We use the average rate of 57 percent obtained by Hurd, Lilliard, 
and Panis based on data from the Health and Retirement Study (HRS). 
On average, the probability of a cashout in a given year is (.151) � (.570) � 
(.272) � 0.0234.

This cashout probability differs from the probability in Poterba, Venti, 
and Wise (2001). In that paper, the average was about 0.0108. The principle 
reason for the difference is the job separation rates. In the earlier chapter we 
used estimates based on retrospective information in the HRS. The average 
separation rate based on that source was 0.048, compared to the average rate 
of 0.151 based on the SIPP estimates.3 In the earlier paper our average es-
timate of the (probability of a LSD) � (probability of cashout | LSD) was 
0.226. The average of these two components used here is somewhat smaller: 
(.570) � (.272) � 0.155.

10.2.5   Withdrawals

The projections reported here assume a crude withdrawal scheme. Annual 
withdrawals are assumed to be 2 percent of balances between ages sixty-
 fi ve and seventy- and- a- half. At older ages, the amount withdrawn from the 
401(k) is (1/ Remaining Life Expectancy) times the 401(k) balance. These 
withdrawal assumptions likely overstate amounts withdrawn from 401(k) 
plans. Berkshadker and Smith (2005) show that over 50 percent of current 
IRA holders do not make their fi rst withdrawal before age seventy.

10.2.6   Earnings

To estimate the 401(k) contributions of a cohort, we need to determine the 
earnings and the contribution rates of cohort members. The key to develop-
ing an earnings history is access to a long time series of earnings by a single 
individual or a family. We use the HRS, which provides linked Social Secu-
rity earnings histories for respondents who agreed to the link. These data 
represent earnings histories for a sample of individuals who were between 
the ages of fi fty- two and sixty- one in 1992. The implicit assumption in our 
analysis is that the distribution of earnings histories that will be realized 
by younger cohorts will be similar to the earnings histories of  the HRS 
respondents.

To develop earnings histories for younger cohorts we begin with the Social 
Security earnings histories of the HRS respondents, available for the years 
1961 through 1991.4 Earnings for 1992 through 2000 are obtained directly 
from HRS respondents. We begin with the earnings of  the cohorts that 

3. The estimate of 15.1 percent is approximately 5 percent lower than estimates reported by 
Stewart (2002), based on Current Population Survey data.

4. We used a two- limit tobit specifi cation (with a separate equation for each year) to impute 
SS earnings for persons censored at the upper Social Security earnings limit.
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attained age sixty- fi ve in 1998, 1999, and 2000. We obtain lifetime earn-
ings for all single persons that attained age sixty- fi ve in these years and for 
all persons in two- person families in which the male partner attained age 
sixty- fi ve in these years. The earnings of the 1998 cohort are “aged” two 
years and the earnings of the 1999 cohort are “aged” one year, based on the 
Social Security average wage index. We then treat these earnings histories as 
a random sample of the earnings of the cohort that attained age sixty- fi ve 
in 2000 (the “R2000” cohort). The sample reports actual earnings histories, 
including years with zero earnings, so it recognizes that individuals may not 
be employed in some years. We implicitly assume that the employment rate 
and the distribution of employment by age are similar for future cohorts as 
for past ones. (The “R2000” cohort contains some female spouses who were 
not sixty- fi ve in 2000.)

To make projections for the earnings of  younger cohorts, we infl ate 
the “R2000” sample using the intermediate earnings growth assumptions 
reported in the 2005 Annual report of the Board of Trustees of the Social 
Security Administration. Similarly, to project a sample of earnings for older 
cohorts we defl ate the earning of the “R2000” cohort based on the Social 
Security average wage index. This method does not account for any potential 
change in the relative earnings of high- and low- wage persons.

10.2.7   Contribution Rate

We assume a contribution rate of 10 percent of earnings, including both 
the employee and the employer contributions. There are several sources of 
information on contribution rates. Data from the 2003 SIPP are shown by 
age interval in table 10.8. The overall median of the total of employee and 
employer contributions is 9.8 percent. The employee and employer medians 
are 5.7 percent and 3.0 percent, respectively. The overall mean is 12.6 per-
cent. The mean rates may be substantially affected by reporting errors.

Table 10.8 Employee and employer 401(k) contribution rates as a percent of 
earnings, for individuals, based on 2003 SIPP

Employee Employer Total

Age  Mean  Median  Mean  Median  Mean  Median

25–29 6.8 5.0 4.6 3.0 11.4 9.0
30–34 7.7 5.2 4.6 3.0 12.4 9.3
35–39 7.9 5.8 4.7 3.0 12.5 9.7
40–44 7.8 5.7 4.6 3.0 12.4 10.0
45–49 8.0 6.0 4.8 3.0 12.8 10.0
50–54 8.6 6.0 4.3 3.0 13.0 10.0
55–59 9.1 6.0 4.6 3.0 13.7 10.0
60–64 8.7 6.0 4.6 3.0 13.3 10.0
All  8.0  5.7  4.6  3.0  12.6  9.8
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Poterba, Venti, and Wise (1998) reported contribution rates based on the 
1993 Current Population Survey (CPS). The average employee contribution 
rate was 7.1 percent and the average employer rate was 3.1 percent. The 1998 
Form 5500 data show that about 32 percent of dollars are contributed by 
employers, which is roughly consistent with the 2003 SIPP median percent 
and with the 1993 CPS values. Holden and VanDerHei (2001) analyzed the 
responses to an Employee Benefi t Research Institute (EBRI)- Investment 
Company Institute (ICI) survey and report that in 1999 the average total 
contribution rate was 9.7 percent. Cunningham and Engelhardt (2002) re-
port that, based on HRS data, the average employee contribution rate was 
6.6 percent in 1991, which is again generally consistent with the estimates 
based on SIPP and on CPS data.

For several reasons, however, the contribution rate in future years is un-
certain. One reason for uncertainty about future contribution rates is the 
effect of increases in contribution limits. Legislation over the past several 
years has increased contribution limits very substantially and now future 
increases are indexed to infl ation. Our projections assume that contributions 
as a percent of salary will be unaffected by the rising limits. In part, the effect 
of rising limits depends on how many participants are constrained by the 
contribution limits now and whether fewer participants or more participants 
will be constrained by future limits. Holden and VanDerHei (2001) report 
that in 1999, 11 percent of participants with incomes over $40,000 contrib-
uted at the legislated maximum, 13 percent of those with incomes between 
$70,000 and $80,000 did, and 18 percent of  those with incomes between 
$80,000 and $90,000 contributed at the legislated maximum. Thus, one ques-
tion is how wage growth will interact with rising limits to affect the propor-
tion of persons at the limit. Even though the limits have increased and are 
now indexed to the Consumer Price Index (CPI), wages are likely to increase 
faster than the CPI. The Social Security Administration assumes future 
wage growth of 3.9 percent and future infl ation of 2.8 percent. The legis-
lated maximum, however, may not be the effective limit for many employees. 
Holden and VanDerHei (2001) report that 52 percent of participants in 1999 
faced employer imposed limits below the legislated maximum. The number 
of participants that is constrained by these limits is unknown. And how the 
limits set by employers might change in the future is also unknown.

In addition, we have not accounted for the recent Pension Protection Act 
of 2006 that gives employers latitude to set more “saving friendly” defaults 
in 401(k) plans. Beshears et al. (2008) survey some of the recent evidence on 
how changing defaults for enrollment, contribution rates, and asset alloca-
tion can signifi cantly increase retirement saving through 401(k) plans. Thus, 
our 401(k) projections may underestimate the actual accumulation of assets 
in these plans. Finally, the legislated increases in contribution limits may 
affect participant decisions of how much “should” be saved for retirement. 
The government- set limits may serve to “frame” employee decisions.
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10.3   Average 401(k) Assets at Retirement

The 401(k) projection algorithm discussed previously is based on the earn-
ings histories and contribution rates of persons. In this section we present 
results based on these data. In the next section, we combine results for per-
sons to present projected asset accumulation for families. The average per 
person of  401(k) assets at age sixty- fi ve (in 2000 dollars) is shown in fi gure 
10.7, for cohorts attaining age sixty- fi ve in years 1982 through 2040 (R1982 
to R2040). Two profi les are shown, one assuming the average historical rate 
of return for equities and the other assuming the historical rate less 300 basis 
points. The projected average of 401(k) assets increases very substantially 
over the next thirty- fi ve years. If  the historical rate of return on equities is 
assumed, the average increases from about $29,000 in 2000, to $137,000 in 
2020, to $452,000 by 2040 (all in year 2000 dollars). Assuming the historical 
rate of return on equities less 300 basis points, the average increases from 
$29,000 in 2000 to $269,000 by 2040. The projected increase is due to the 
increase in the participation rates of younger cohorts, to real wage growth, 
and to the increase in the number of years that 401(k) contributions were 
possible for successively younger cohorts. The 401(k) program effectively 
began in 1982 so cohorts retiring before 2020 were unable to make contri-
butions early in their working lives. Persons who attained age sixty- fi ve in 
2000 could have contributed to a 401(k) plan for (at most) eighteen years 
and on average contributed for a little over seven years. For the cohort that 
will attain age sixty- fi ve in 2040, 401(k) plans will have been available over 
the entire working life.

Figure 10.8 shows the average of 401(k) assets at retirement for persons 
who have 401(k) plans. For persons with plans, the average increases from 

Fig. 10.7  Average 401(k) assets at age 65, by year of retirement, all persons
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about $87,000 in 2000 to $580,000 by 2040, assuming historical rates of 
equity return, and to $335,000 assuming historical returns less 300 basis 
points.

For comparison, the maximum average (over all persons) of the present 
value of DB benefi ts at age sixty- fi ve was about $73,000, attained in 2003. 
Thereafter benefi ts in DB plans decline, based on the projections in Poterba, 
Venti, and Wise (2007b). The comparison is shown in detail in fi gure 10.9 
that is the same as fi gure 10.7 but with the addition of the DB projections.

To check our projection algorithm, we compared our estimate of  the 

Fig. 10.8  Average 401(k) assets at age 65 for persons with a 401(k), by cohort

Fig. 10.9  Average 401(k) assets at age 65 and the PV of DB benefi ts at age 65, 
all persons
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mean 401(k) assets of persons who attained age sixty- fi ve in 2000 with the 
mean 401(k) assets of HRS respondents between the ages of sixty- three and 
sixty- seven in 2000. The HRS mean (for persons) is $25,892, compared to 
our projected mean of $29,708. However, the mean 401(k) balance in the 
HRS excludes amounts that were originally accumulated in 401(k) plans but 
later rolled into IRAs; our projected 401(k) balance includes amounts that 
were rolled over into an IRA. Thus, it appears that our projection is quite 
plausible compared to the HRS mean.

10.4   Future 401(k) Assets at Retirement by Lifetime 
Earnings Decile and by Social Security Wealth Decile

We fi rst consider projections of 401(k) assets at retirement. We then con-
sider how combined Social Security and 401(k) wealth at retirement will 
change in the coming decades.

Tables 10.9 and 10.10 show projected 401(k) assets at retirement. The 
tables show projections assuming that historical equity returns will continue 
in the future and assuming that future returns will be equal to historical 
returns less 300 basis points. Table 10.9 shows projections by lifetime earn-
ings deciles. Table 10.10 shows projections by Social Security wealth deciles. 
The tables show assets for families, determined by reforming the original 
HRS families for whom the earnings histories were obtained.

There are several important features of  these projections. First, as ex-
pected, families in the lowest lifetime earnings decile accumulate very little 
in 401(k) assets.5 But this is not true for families in the lowest Social Security 
wealth decile. Some families in the lowest Social Security wealth decile have 
substantial lifetime earnings (as explained before) and on average accumu-
late substantial 401(k) assets. Second, the average increase in 401(k) assets of 
families is very large—from $43,764 in 2000 to $575,117, assuming historical 
rates of return, and from $43,764 to $348,284, assuming historical returns 
less 300 basis points.

Table 10.11 shows the ratio of 401(k) assets in 2040 to 401(k) assets in 

5. Most of  the “families” in the lowest lifetime earnings decile are single women and all 
have zero or very low earnings. The mean lifetime earnings for families in this decile is about 
$70,000, or an average of $1,700 (in year 2000 dollars) per year. Those with zero lifetime earn-
ings accumulate no 401(k) wealth. Others, with low and intermittent earnings, have low 401(k) 
participation rates and if  they do participate have high cash- out rates. Thus, they accumulate 
little or no 401(k) wealth as well. However, many families in this decile are not poor. Despite zero 
or low lifetime earnings, many have substantial Social Security wealth. This is because many are 
apparently widowed or divorced and, although they are not entitled to Social Security benefi ts 
based on their own earnings, they are entitled to substantial Social Security wealth based on 
survivor benefi ts. However, our measure of lifetime earnings for these single- person families 
does not include the earnings of the former spouse, so our algorithm does not generate 401(k) 
balances for the surviving spouse. In principal, these “401(k)- poor” surviving spouses could 
be assigned the 401(k) assets of their former spouses, but we cannot do this because the former 
spouse left the household before reaching age sixty- fi ve in 2000 and is thus not in our sample.
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2000. The ratios are shown by lifetime earnings decile in the top panel of 
the table and by Social Security wealth decile in the bottom panel. Ratios 
are shown for historical rates of equity return and for historical rates less 
300 basis points. The relative increase between 2000 and 2040 is substan-
tially greater for the lowest lifetime earnings deciles than for the highest 
deciles (excluding the lowest decile for which projected 401(k) assets are 
zero in 2000). The ratios range from 81.1 in the second decile to 7.5 in the 
tenth decile, assuming historical rates of return and from 50.4 in the second 
decile to 4.7 in the tenth decile, assuming historical rates of return less 300 
basis points.

The large relative increase for families in the lowest earnings deciles is 
due in large part to the very low assets in 2000. The large increase between 
2000 and 2040 among families in the lowest lifetime earnings interval may 
be especially sensitive to our assumptions about the spread 401(k) partici-

Table 10.9 Mean projected 401(k) assets for cohorts retiring in 2000, 2010, 2020, 2030, and 
2040, by lifetime earnings decile, for families (in year 2000 dollars)—historical 
equity return and historical return less 300 basis points

Cohort (year attains age 65)

Lifetime earnings decile  R2000  R2010  R2020  R2030  R2040

Assuming historical equity rate of return
1 (lowest) 0 158 366 1,372 3,688
2 627 3,405 7,100 21,917 50,857
3 3,532 12,421 28,647 47,770 128,600
4 8,506 29,355 57,614 120,706 274,958
5 19,437 82,367 166,268 272,135 489,558
6 37,215 92,391 203,597 390,004 644,261
7 48,740 112,424 300,917 508,402 822,220
8 68,860 177,574 361,543 647,329 947,474
9 83,385 186,913 434,814 622,449 1,134,979
10 (highest) 166,405 343,137 577,632 895,179 1,242,580

All 43,764 104,159 213,632 353,106 575,117

Assuming historical equity rate of return less 300 basis points
1 (lowest) 0 147 335 810 2,072
2 627 3,158 5,908 13,638 31,625
3 3,532 11,542 22,996 31,442 81,916
4 8,506 26,995 46,223 81,744 172,671
5 19,437 75,555 128,920 179,540 292,902
6 37,215 84,785 156,523 253,293 382,988
7 48,740 102,944 230,322 333,852 484,933
8 68,860 162,660 277,968 424,948 560,366
9 83,385 170,459 335,284 417,112 680,937
10 (highest) 166,405 315,294 454,171 614,789 785,150

All  43,764  95,487  165,699  235,388  348,284
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pation to lower- income workers. Nonetheless, the projections suggest very 
large increases in 401(k) retirement assets for families in all but the lowest 
lifetime earnings decile. Even in the second lifetime earnings decile projected 
assets by 2040 are quite large, $50,857 compared to $627 in 2000, assuming 
historical rates of equity returns.

The relative increase in 401(k) assets by Social Security wealth decile 
follows a very different pattern. Assuming that 401(k) assets increase with 
lifetime earnings, the pattern refl ects the lifetime earnings of  families in 
each Social Security wealth decile. There are several noticeable features of 
the relative increases between 2000 and 2040. First, the growth of 401(k) 
assets is substantial in all Social Security wealth deciles. Second, there is no 
systematic pattern of the increase in 401(k) assets by Social Security wealth 
decile. Although the lowest relative increase is for the tenth decile and the 
highest for the second decile (assuming historical rates of return), there is 
no pattern in the growth rates of 401(k) assets in the second through tenth 

Table 10.10 Mean projected 401(k) assets for cohorts retiring in 2000, 2010, 2020, 2030, and 
2040, by Social Security wealth decile, for families (in year 2000 dollars)—historical 
rate of return and historical rate less 300 basis points

Social Security
Cohort (year attains age 65)

 wealth decile  R2000  R2010  R2020  R2030  R2040

Assuming historical equity rate of return
1 6,552 19,577 50,967 83,375 147,153
2 1,079 7,584 13,337 25,568 84,322
3 22,631 49,828 103,310 186,639 337,767
4 22,623 51,521 82,494 163,541 247,881
5 15,188 44,150 116,633 199,554 353,425
6 23,592 78,883 185,703 302,433 523,799
7 39,964 130,346 247,766 492,913 792,127
8 66,531 167,486 398,453 571,714 975,052
9 102,415 222,430 413,099 728,271 1,082,121
10 136,842 269,395 526,433 774,407 1,198,301

All 43,764 104,159 213,632 353,106 575,117

Assuming historical equity rate of return less 300 basis points
1 6,552 18,013 39,642 53,388 89,574
2 1,079 7,022 11,000 17,191 52,321
3 22,631 45,798 81,065 126,900 207,786
4 22,623 47,353 64,765 111,164 156,241
5 15,188 40,588 90,753 131,134 210,784
6 23,592 72,332 143,977 198,485 312,788
7 39,964 119,473 189,323 319,429 462,750
8 66,531 152,689 306,398 380,269 583,300
9 102,415 203,970 322,565 487,597 663,471
10 136,842 247,269 408,920 526,464 738,273

All  43,764  95,487  165,699  235,388  348,284
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Social Security wealth deciles. The same fi ndings hold if  we assume histori-
cal return on equity less 300 basis points.

One of our principal goals has been to understand how the rapid increase 
in 401(k) assets will change the combined level of Social Security and 401(k) 
assets. There are of course other assets that can be used for support in retire-
ment, but Social Security wealth and 401(k) assets will be the principal dedi-
cated retirement assets. Table 10.12 shows the sum of Social Security and 
401(k) saving at age sixty- fi ve in years 2000, 2010, 2020, 2030, and 2040 for 
each decile of the lifetime earnings distribution. These projections assume 
that real Social Security benefi ts will remain constant at their 2000 level. The 
top panel of the table shows the sum of retirement assets assuming historical 
rates of equity returns; the bottom panel shows the sum assuming historical 
rates less 300 basis points. The increase in the sum of Social Security wealth 
and 401(k) assets is large for all lifetime income deciles, except for the fi rst 
decile. The average of the sum of Social Security wealth and 401(k) assets 
increases from $225,593 in 2000 to $756,956 in 2040, assuming historical 

Table 10.11 Ratio of 401(k) assets in 2040 to assets in 2000, for families, by lifetime 
earnings decile, and by Social Security wealth decile—historical rate of 
equity return and historical rate less 300 basis points

 Decile Historical rate of return Historical less 300 

Lifetime earnings deciles
1 — —
2 81.1 50.4
3 36.4 23.2
4 32.3 20.3
5 25.2 15.1
6 17.3 10.3
7 16.9 9.9
8 13.8 8.1
9 13.6 8.2
10 7.5 4.7

All 13.1 8.0

Social Security wealth deciles
1 22.5 13.7
2 78.1 48.5
3 14.9 9.2
4 11.0 6.9
5 23.3 13.9
6 22.2 13.3
7 19.8 11.6
8 14.7 8.8
9 10.6 6.5
10 8.8 5.4

 All  13.1  8.0  
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rates of return and from $225,593 to $530,113, assuming historical rates of 
return less 300 basis points (all in year 2000 dollars). Table 10.13 shows com-
parable results for each decile of the Social Security wealth distribution.

To help compare the increases across the lifetime earnings deciles, the top 
panel of table 10.14 shows the ratio of the sum of Social Security wealth and 
401(k) assets in 2040 to the sum of Social Security wealth and 401(k) assets 
in 2000 for each lifetime wealth decile. The fi rst column of the table shows 
the ratios assuming historical rates of return and the second column shows 
the ratios assuming historical rates less 300 basis points. On average, fami-
lies in 2040 are projected to have 3.36 times as much as Social Security and 
401(k) wealth in 2040 as they had in 2000. In all but the fi rst two deciles, real 
retirement assets more than double between 2000 and 2040. However, the 
projections suggest essentially no growth of total retirement assets among 

Table 10.12 Social Security wealth plus projected 401(k) assets for cohorts retiring in 2000, 
2010, 2020, 2030, and 2040, by lifetime earnings decile, for families (in year 2000 
dollars)—historical equity return and historical return less 300 basis points

Lifetime
Cohort (year attains age 65)

earnings decile  R2000  R2010  R2020  R2030  R2040

Assuming historical equity return
1 71,189 71,347 71,555 72,561 74,877
2 98,524 101,302 104,997 119,814 148,754
3 113,997 122,886 139,112 158,235 239,065
4 147,720 168,569 196,828 259,920 414,172
5 198,267 261,197 345,098 450,965 668,388
6 231,846 287,022 398,228 584,635 838,892
7 275,279 338,963 527,456 734,941 1,048,759
8 312,926 421,640 605,609 891,395 1,191,540
9 343,158 446,686 694,587 882,222 1,394,752
10 445,310 622,042 856,537 1,174,084 1,521,485

All 225,593 285,988 395,461 534,935 756,946

Assuming historical equity return less 300 basis points
1 71,189 71,336 71,524 71,999 73,261
2 98,524 101,055 103,805 111,535 129,522
3 113,997 122,007 133,461 141,907 192,381
4 147,720 166,209 185,437 220,958 311,885
5 198,267 254,385 307,750 358,370 471,732
6 231,846 279,416 351,154 447,924 577,619
7 275,279 329,483 456,861 560,391 711,472
8 312,926 406,726 522,034 669,014 804,432
9 343,158 430,232 595,057 676,885 940,710
10 445,310 594,199 733,076 893,694 1,064,055

All  225,593  277,316  347,528  417,217  530,113
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families in the very lowest earnings decile. The projected increase is 50 per-
cent among families in the second lifetime earnings decile. The same patterns 
hold assuming historical returns less 300 basis points.

The bottom panel of table 10.14 shows the ratio of assets in 2040 to assets 
in 2000 for each Social Security wealth decile. The increases for each of 
the Social Security wealth deciles exhibit striking uniformity, except for the 
fi rst decile. The increase in the fi rst decile is very large. Again, this appar-
ently anomalous ratio for the lowest Social Security wealth decile refl ects 
the relatively low level of  projected 401(k) assets in 2000. The ratios are 
shown in fi gure 10.10 for all but the fi rst decile. If  historical equity returns 
continue in the future, the sum of Social Security wealth and 401(k) assets 
will more than double between 2000 and 2040, for all Social Security wealth 
deciles. If  future equity returns are equal to the historical average less 300 

Table 10.13 Social Security wealth plus projected 401(k) assets for cohorts retiring in 2000, 
2010, 2020, 2030, and 2040, by Social Security wealth decile, for families (in year 
2000 dollars)—historical equity return and historical return less 300 basis points

Social Security
Cohort (year attains age 65)

wealth decile  R2000  R2010  R2020  R2030  R2040

Assuming historical equity return
1 11,473 24,498 55,888 88,296 152,074
2 65,101 71,606 77,359 89,590 148,344
3 127,176 154,373 207,855 291,184 442,312
4 168,124 197,022 227,995 309,042 393,382
5 201,465 230,427 302,910 385,831 539,702
6 244,505 299,796 406,616 523,346 744,712
7 283,749 374,131 491,551 736,698 1,035,912
8 326,950 427,905 658,872 832,133 1,235,471
9 378,004 498,019 688,688 1,003,860 1,357,710
10 448,204 580,757 837,795 1,085,769 1,509,663

All 225,593 285,988 395,461 534,935 756,946

Assuming historical equity return less 300 basis points
1 11,473 22,934 44,563 58,309 94,495
2 65,101 71,044 75,022 81,213 116,343
3 127,176 150,343 185,610 231,445 312,331
4 168,124 192,854 210,266 256,665 301,742
5 201,465 226,865 277,030 317,411 397,061
6 244,505 293,245 364,890 419,398 533,701
7 283,749 363,258 433,108 563,214 706,535
8 326,950 413,108 566,817 640,688 843,719
9 378,004 479,559 598,154 763,186 939,060
10 448,204 558,631 720,282 837,826 1,049,635

All  225,593  277,316  347,528  417,217  530,113
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basis points the ratio will be greater than 1.5 in all deciles. Thus, the rise of 
401(k) plans signifi cantly bolsters total retirement saving for families with 
low Social Security wealth as well as for families with high Social Security 
wealth. Similar patterns emerge (although the magnitudes are lower) if  we 
assume that future equity returns are 300 basis points less than their histori-
cal average.

10.5   Summary and Discussion

We have projected the accumulation of 401(k) assets for families retiring 
through 2040. Our goal has been to understand how the rise of personal 
retirement saving plans will change the wealth of persons at retirement. In 
particular, we compare the sum of Social Security wealth and 401(k) assets 
for families that attain age sixty- fi ve in 2000 to the sum of Social Security 

Table 10.14 Ratio of the sum of Social Security and 401(k) assets in 2040 to the sum 
of Social Security and 401(k) assets in 2000 by lifetime earnings decile 
and by Social Security wealth decile—historical rates of equity returns 
and historical rates less 300 basis points

 Decile  Historical rate of return  
Historical rate of return 

less 300 basis points  

Lifetime earnings deciles
1 1.05 1.03
2 1.51 1.31
3 2.10 1.69
4 2.80 2.11
5 3.37 2.38
6 3.62 2.49
7 3.81 2.58
8 3.81 2.57
9 4.06 2.74
10 3.42 2.39

All 3.36 2.35

Social Security wealth deciles
1 13.25 8.24
2 2.28 1.79
3 3.48 2.46
4 2.34 1.79
5 2.68 1.97
6 3.05 2.18
7 3.65 2.49
8 3.78 2.58
9 3.59 2.48
10 3.37 2.34

 All  3.36  2.35  
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wealth and 401(k) assets in 2040. We consider the growth of retirement assets 
by Social Security wealth decile as well as by lifetime earnings decile. Because 
the projections are based on a series of assumptions with uncertain validity, 
the projections are subject to considerable uncertainty. We believe, however, 
that the projections provide a reasonable indicator of how the rise in 401(k) 
plans will affect the total retirement assets of future retirees.

We have not emphasized DB pension benefi ts in these calculations be-
cause our projections indicate that the proportion of retirement saving in DB 
plans will decline substantially in the coming decades. In addition we have 
not emphasized IRA assets, primarily because we are unable to distinguish 
assets accumulated from IRA contributions from rollovers from 401(k) to 
IRA accounts. Our 401(k) projections include such rollovers.

The 401(k) system is not yet fully mature. A person who retired in 2000, 
for example, could have contributed to a 401(k) for at most eighteen years 
and the typical 401(k) participant had only contributed for a little over seven 
years. Even current retirees could have contributed only in the latter half  of 
their working lives. Nonetheless, the current accumulation of 401(k) assets 
is substantial. Projections in Poterba, Venti, and Wise (2007a) show that 
in 2007 401(k) assets at age sixty- fi ve were over 60 percent of the total of 
401(k) and DB assets. By 2040, the projections show that 401(k) assets will 
be between 4.30 and 6.85 times as large as DB assets. The private pension 
system is moving from a DB to a personal account system and workers who 
retire three decades from now will have had the opportunity to contribute 
to a 401(k) plan over their entire working lives (as many as forty years in 
our projections).

How will the maturing of the 401(k) system affect the sum of the Social 

Fig. 10.10  Ratio of the sum of Social Security wealth � 401(k) assets in 2040 to 
the sum in 2000, for Social Security wealth deciles, by equity return
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Security wealth and 401(k) assets of future retirees? Our projections show 
that if  the historical rate of equity return continues in the future then, on 
average, the sum of family Social Security wealth plus the 401(k) assets of 
retirees will more than triple between 2000 and 2040 (in year 2000 dollars). 
If  the equity return is equal to the historical rate less 300 basis points, the 
sum of these retirement assets will more than double.

We fi nd that the rate of growth of the sum of Social Security wealth and 
401(k) assets is surprisingly uniform across deciles of  the distribution of 
lifetime earnings. Assuming historical rates of equity return, we fi nd that the 
sum of these retirement assets more than doubles between 2000 and 2040 
for all but the fi rst two deciles of the distribution of lifetime earnings. Our 
projections also show little growth in the sum of Social Security and 401(k) 
assets for families in the lowest decile of  lifetime earnings; the projected 
growth for families in the second decile is 50 percent.

We emphasize the projected growth of the sum of Social Security wealth 
and 401(k) assets for each Social Security wealth decile. We fi nd substantial 
increases in each decile. Assuming historical rates of return, the sum of these 
retirement assets at age sixty- fi ve in 2040 ranges from a low of 228 percent 
to a high of 378 percent of the sum in 2000 (excluding the larger increase for 
the fi rst decile). If  the future rate of return on equities is equal to the histori-
cal rate less 300 basis points, the sum of Social Security wealth and 401(k) 
assets at age sixty- fi ve in 2040 ranges from 179 percent to 258 percent of the 
sum in 2000, depending on the Social Security wealth decile.

Appendix

Tables 10.2 and 10.3 present components of  wealth by lifetime earnings 
decile and by Social Security wealth decile. These components are calculated 
for all single- person families age sixty- three to sixty- seven and for all two-
 person families with male head age sixty- three to sixty- seven in 2000. The 
calculations are all based on Health and Retirement Study (HRS) data.

Lifetime earnings are calculated using the Social Security earnings records 
for the years 1951 to 1991 and HRS respondent reported earnings for the 
years 1992 to 2000. A tobit specifi cation is used for each year to impute earn-
ings for persons constrained by the Social Security earnings limit. Earnings 
in each year are converted to year 2000 dollars using the Social Security 
average wage index and then summed to obtain lifetime earnings. Respon-
dents that do not have matching Social Security earnings records are not 
included in tables 10.2 and 10.3.

401(k) wealth is our estimate of  401(k) wealth obtained from HRS 
respondents and pertains to balances in plans on the respondent’s current 
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job as well as on former jobs.6 The estimate includes assets in all 401(k)- like 
plans, including assets in traditional employer- provided DC plans. Each 
HRS respondent is asked if  they have a pension plan and, if  so, whether it 
is “Type A” (benefi ts are usually based on a formula involving age, years of 
service, and salary), “Type B” (money is accumulated in an account for you), 
or “both.” Associated with the latter two responses is a follow- up question 
asking for the plan balance.

DB wealth is the sum of pension wealth from two sources. If  the respon-
dent is employed in 1998 then DB wealth on the current job is calculated 
as the present value of expected benefi ts, assuming that the respondent will 
continue to work to the normal retirement age.7 These present value cal-
culations (made by HRS staff) are based on features of the pension plan 
obtained from the employer. These estimates of  pension wealth are only 
available for 1998, so the present value in 2000 is obtained by assuming that 
DB wealth grew 4 percent per year from 1998 and 2000. DB wealth from 
prior jobs is based on respondent- reported receipt of “pension and annuity 
benefi ts” in 2000. We calculate the mortality- adjusted present value of pen-
sion income for each person in the household reporting such income in 2000. 
We assume that the pension income reported in 2000 remains constant in 
the future. We also assume a 3 percent real discount rate and we use a unisex 
life table. No adjustments are made for survivor benefi ts or for cost- of- living 
adjustments that are common in state and local pensions.

Social Security wealth is the present value of Social Security benefi ts in 
1992, assuming that the respondent continued to work until the normal 
retirement age.8 These estimates of Social Security wealth are only avail-
able in 1992 dollars so we convert these values to year 2000 dollars using 
the CPI.

Other components of total wealth, including IRA balances and housing 
equity, are reported values from the 2000 wave of the HRS.
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