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The Power of Suggestion:
Inertiain 401(k) Participation and Savings Behavior

Introduction

The continuing erosion of traditiond defined benefit penson plans, the approaching
retirement of the baby-boom generation, and the growing interest in Social Security reform have
al renewed interest in the issue of retirement savings. Traditiona modds of lifecycle
consumption with rationd, forward-looking agents predict that individuas will save for
retirement when young, and consume their savings during retirement when old. Y et much of the
evidence on savings behavior suggests that contrary to the lifecycle consumption models, many
individuas do very little savings when young (Diamond and Hausman, 1984; Venti and Wise,
1993; Poterba, Venti and Wise, 1994; Lusardi, 1999). This discrepancy between the predictions
of economic theory and the actua behavior that we observe has motivated research into
dternative modeds of savings behavior.

This paper sheds light on how avariety of both economic and non-economic factors
affect savings behavior. We andyze the 401(k) savings behavior of employeesin alarge U.S.
corporation before and after an interesting change in the company 401(k) plan. Before the plan
change, employees who enrolled in the 401(k) plan were required to affirmatively elect
participation. After the plan change, employees were automaticaly enrolled in the 401(k) plan
immediately upon hire unless they made a negative dection to opt out of the plan. Although
none of the economic feetures of the plan changed, this switch to automatic and immediate
enrollment dramatically changed the savings behavior of employees. We have two key findings.
Firgt, 401(k) participation is significantly higher under automatic enrollment. Second, the
default contribution rate and default investment allocation chosen by the company for automatic
enrollment has a strong influence on the savings behavior of 401(k) participants. A substantia
fraction of 401(k) participants hired under automatic enrollment exhibit whet we call "default”
behavior--gticking to both the default contribution rate and fund alocation even though very few
employees hired before automeatic enrollment would have picked this particular outcome. This



"default” behavior appears to result both from participant inertia and from many employees
taking the default as investment advice on the part of the company. Overdl, these results are
conggtent with the notion that large changes in savings behavior can be motivated smply by the
"power of suggestion." These findings have important implications for the optima design of
401(k) savings plans aswdl as for any type of Socid Security reform that includes persona
accounts over which individuas have some amount of control. They dso shed light more
generdly on the importance of both economic and norneconomic factors in the determination of
individua savings behavior.

. Tiesto the previous literature on savings

This paper ismost closdly related to the recent literature that either advocates or seeksto
incorporate behaviora explanations into economic modes of savings behavior (Thaler, 1994;
Akerlof, 1991; Lusardi, 1999; Bernheim, 1991; Laibson, 1998; O'Donoghue and Rabin 1998 and
1999; Shefrin and Thaer, 1988). The first finding of the paper, that 401(k) participation is
sgnificantly higher after automatic enrollment is adopted at the study company, supports the
contention made in much of this literature that procragtination is an extremely important factor in
the widely perceived inadequacy of individud savingsfor retirement. The second finding, that
of default savings behavior under automatic enrollment, is aso consstent with procragtination in
savings behavior, in this case procragtination in the redllocation of retirement assets. This
finding dso conforms with severd other behaviord explanations for individua savings behavior,
including anchoring around the default and a bias for the status quo. The paper aso presents
evidence that the default investment alocation under automeatic enrollment may be perceived as
advice on the part of the company, aresult that spesks directly to the arguments made by
Bernheim and others on the importance of investor education (Bernheim, 1997; Bernheim and
Garrett, 1996).

This paper is dso reated to the more narrowly-defined economic research on 401(k)
plans. Thisliterature has been largely focused on threeissues. the determinants of 401(k)
participation a the employee leve, the determinants of 401(k) plan adoption at the firm levd,
and whether 401(k) plansincrease overal savings. The resultsin the paper corroborate what
research there is on the determinants of 401(k) participation at the individua leve--namdly, that
401(k) participation tends to increase with age, income and tenure, and is generdly higher for



men relative to women, and for whites rlaive to blacks or Hispanics. The issues of 401(k) plan
adoption at the firm level and of whether 401(k) plans increase overdl savings are not redly
addressed in this paper, dthough there is some evidence that is supportive of the notion that at
least some 401(K) savings represents "new” rather than "old" savings (see Section

IX). The resultsin the paper dso have important implications for issues related to 401(k) plan

design.

[I. Features of the 401(k) savings plan at alarge U.S. corporation

To examine the importance of economic vs. non-economic factorsin the savings
behavior of individuas, we use employee-level data on 401(k) participation and savings
behavior from alarge, publicly-traded Fortune 500 company in the hedlth care and insurance
industry. In March of 1999, the company had mgjor locations in 38 states, the Didtrict of
Columbia, and Puerto Rico. The company first implemented its 401(k) savings plan in 1985.
This paper will consder the 401(k) savings decisons of employees a this company over
approximately atwo-year period from June of 1997 through June of 1999,

The company implemented a change in 401(k) enrollment and digibility that took effect
onApril 1,1998. Prior to this change, 401(k) participation was limited to individuals with one
or more years of employment at the firm. Individuas dligible for participation had the option of
contributing up to 15% of compensation to the 401(k) plan, with the first 6% of compensation
contributed receiving a 50% employer match. In order to participate, individuas had to fill out
an enrollment form or cal the 401(k) record keeper to (1) authorize payroll deduction of their
employee contributions, (2) sdlect a contribution rate, and (3) choose the investment alocation of
the combined employee and employer contributions.

Effective April 1, 1998, two substantive changes were made. Thefirst was that all
employees were made immediately digible to participate in the 401(k) plan regardless of service,
athough the one-year service requirement was maintained to quaify for an employer match.
Thus, on April 1, 1998, individuas who had been hired after April 2, 1997 and who did not yet
meet the previous service requirement for digibility became immediately digible to contribute
up to 15% of compensation to the 401(k) plan with no employer match. Upon reaching one year
of employment, these individuas became digible for a 50% employer matching contributionon
the first 6% of their sdlary contributed to the 401(k) plan. In order to participate in the 401(k)



plan, these individuas were required to take the same enrollment steps as other previoudy
eigible participants. (1) authorize payroll deduction of their employee contributions, (2) select a
contribution rate, and (3) choose the investment dlocation of their contributions.

The second change that took effect on April 1, 1998 wasthat dl newly hired employees
were automaticaly enrolled in the 401(k) plan unlessthey affirmatively dected to opt-out (a so-
caled "negative’ dection). Thus, employees hired on or subsequent to April 1, 1998 were not
only immediately digible to enrall in the 401(k) plan, they were automatically enrolled unless
they specificaly declined. Employees who did not decline 401(k) participation were
automatically enrolled in the 401(k) plan with a 3% contribution rate allocated entirely to the
money market fund that was part of the overal menu of fund options available to al 401(k)
participants. However, aswith dl 401(k) participants hired prior to automatic enrollment, these
employees had the option at any time to change both their contribution rate and their fund
dlocation.!

Table 1 summarizes the overdl plan characteristics before and after the changes
implemented on April 1, 1998. Beyond the aspects of the plan just described, other features of
the 401(k) plan did not change. The employer-matching provisons, vesting of employer
contributions, investment options, and the conditions for loans and hardship withdrawas
remained the same both before and after April 1, 1998.

While the design features of 401(k) and other savings plans vary widdy across
employers, the features of the 401(k) plan in this company before the switch to immediate
eigibility and automatic enrollment were typica of 401(k) plansin other large corporations. As
part of its Employee Benefits Survey, the Bureau of Labor Statistics collects detailed data on the
features of defined contribution plans. For employeesin medium and large firms offering 401(k)
or other savings plans (see Bureau of Labor Statistics, 1998):

=  Themodd maximum employee contribution rate is 15% (20% of employeesin firms
offering a401(k) plan have a 15% contribution limit).

= Themodd length of service requirement is 1 year (52% of employeesin firms
offering a401(k) plan have a one-year length of service requirement).

! Under automatic enrollment, any changes to the contribution rate or investment allocation did not take effect until
the second bi-weekly pay period. Thus, all employees hired under automatic enrollment who did not opt-out of
401(k) participation were enrolled at the automatic enrollment default for the first pay period.



=  Themodd employer matching provison is a 50% employer match on employee
contributions up to the first 6% of compensation (27% of employeesin firms offering
asavings plan have this match provison).

= One-third of employeesin firmswith 401(k) plans have immediate vesting of their
employer-contributions, 25% have diff vesting, and 24% have graduated vesting.
Typicdly diff vesing occurs & 5 years. The company in this sudy isdightly
anomalous in having such a short vesting period relative to other companies with
vesting provisons.

= Almog hdf of the employeesin firms with 401(k) plans have loan and hardship
withdrawa provisons as a part of the plan.

= 20% of employeesin firmswith 401(k) plans have more than 6 investment options
for their contributions.

Asthe characterigics of thisligt reved, the features of the 401(k) plan at the company in this
study prior to April 1, 1998 are fairly common.

How typica are the characterigtics of the 401(k) plan following the April 1, 1998
changes? While aone-year length of service requirement is the norm as noted above, immediate
digibility is common aswell: 27% of employeesin firmsthat offer 401(k) plans face no service
requirement to participate (Bureau of Labor Statistics, 1998). Unfortunately, the Bureau of
Labor Statistics does not collect data on the prevaence of the other mgjor design change--
whether or not companies have automatic enrollment of their 401(k)-€igible employees.
Conversations with the human resources department of this company and with benefits
consultants suggest that while this company was by no means the first to implement automatic
enrollment, such aplan feature is still relatively uncommon.? The brief descriptions of the
automatic enrollment plans at other companies that are discussed in the benefits practitioner
journals suggest that the fegtures of this company's automatic enrollment plans are very amilar
to the features of other automatic enrollment plans. A 3% default contribution rate seemsto be
gtandard, and the default investments tend to be fairly conservative, with money market funds,
guaranteed income funds, stable vaue funds, or balanced funds cited as the most common

2 A 1999 survey by Buck Consultants reports that 7% of 401(k) sponsors have plans with automatic enrolIment and
another 28% are considering automatic enrollment (Hays, 1999). These numbers are likely too high, however, as

the respondents to the surveys conducted by consulting firmstend to be very large firms, and large firms are usually
thefirst to adopt innovative changesin benefit plan design.



options Although automatic enrollment is not currently avery typica feature of 401(k) plans, a
recent survey of companies revedled that 28% of companies were considering automatic
enrollment (Hays, 1999).

IV.  Thedata

The company provided data for this analys's on various aspects of the 401(k) savings
behavior of its employees at Sx pointsin time between June 1, 1997 and June 30, 1999, covering
roughly atwo-year period. There are two rounds of data prior to the switch to immediate
eigibility and automatic enrollment: June 1, 1997 and December 31, 1997. Four rounds of deata
are available after the switch to immediate digibility and autometic enrollment: June 30, 1998,
December 31, 1998, March 31, 1999 and June 30, 1999. Figure 1 shows atime line graphing the
data collection and changes in plan design. In addition to data on 401(k) participation,
contribution rates, and fund alocation, some basic demographic information such as age,
race/ethnicity, tenure, sdary, and state of resdenceisaso available. For most of the andyses
presented in this paper, we use the June 30, 1999 data (we make some limited use of prior waves
of dataaswdl).

Table 3 compares the demographic characteristics of the employeesin this company on
March 31, 1999 with the characteristics of the overall U.S. workforce in the March 1998, Current
Population Survey. As shown in Table 3, the characteristics of the employeesin this company
vary from those of the U.S. workforce in several important ways. Perhaps the most striking
differenceisin gender: dmogt 78% of the employeesin this company are femde, while only
47% of the U.S. workforceisfemae. In contrast, the racid and ethnic compostion of this
company's workforce mirrors that in the overdl labor market fairly well. The age digtribution of
the employees in the study company is somewhat compressed relative to that of the U.S.
workforce, with relatively fewer employees that are very young (<20) or older (>50), and more
who are in their prime years (30-50). There are many fewer part-time workers (<35 hours per
week) at the study company than in the U.S. workforce (6% relative to 21%), and consequently
compensation is higher at the sudy company than in the U.S. workforce. Finaly, in terms of

3 A recent study of 14 member companies with automatic enrollment by the Profit Sharing/401(k) Council of
America (2000) reports that 71% of the 14 companies surveyed had a 3% default contribution rate. The most
commonly reported default fund was a stable value fund (31%), followed by either a money market fund, a balanced
stock/bond fund, or alifestyle fund (each with 15%).



geography, the employment at the study company is somewhat more concentrated in the east and
midwest relative to employment in the entire U.S. |abor market, but, as noted earlier, the
company is nationa and has 240 offices located throughout the country.

For the purposes of andyzing the effects of automatic enrollment on the 401(k) savings
decisons of employess, it isingructive to compare three particular subgroups of employees at
the study company (see Figure 2). The firgt isindividuas who were hired between April 1, 1996
and March 31, 1997. At the time automatic enrollment was implemented, al of these employees
had between 1 and 2 years of tenure and were digible for the 401(k) plan with a company match.
In the subsequent analysis, we shall refer to this cohort asthe OLD group. The second group is
employees hired between April 1, 1997 and March 31, 1998. When automatic enrollment was
implemented on April 1, 1998, these recent hires were dready employed by the study company
but had less than one year of tenure and thus were not eigible to participate in the 401(k) plan.
On April 1, 1998, however, dl of these employees became immediately digible to participatein
the 401(k) plan, abeit without a company match until reaching one year of service. This group,
however, was not automatically enrolled. Thus, to participate in the 401(k), these employees had
to affirmatively enroll. We shal refer to this cohort of employees asthe WINDOW group. The
third group of employees isthose who were hired between April 1, 1998 and March 31, 1999.
These employees represent the first annua cohort of employees hired with immediate 401(k)
digibility and automatic enrollment absent a negative 401(k) eection under the terms of the new
401(k) plan desgn. We shdl refer to this cohort as the NEW group. Many of the tables and
charts dso present gatigtics for what islabeled asthe "3+" cohort, which includes everyone hired
prior to the OLD cohort.

In mogt of the andlyses, we restrict the sample to employees who are not yet age 65 and
to those with at least 3 months of tenure. The exclusion of employees over age 65 is made for
two reasons. fird, there are very few employees over age 65 who till work at the study
company, and second, digibility for Socid Security and potentidly pension benefits from other,
former employers, could make the 401(k) savings decisons for this group very different than
those for younger employees. We make the second exclusion because employees with less than
three months of tenure look very smilar to the NEW cohort and for this reason there would be
little learned from adding another cohort to the andysis. We could have included these newly
hired employeesin the NEW cohort, but decided againgt thisin order to maintain a consistent



one-year cohort size for the NEW, WINDOW, and OLD cohorts, the three primary groups in our
andyss. In addition, we exclude about 900 employees who were acquired from other companies
after the onset of automatic enrollment but who had been hired by their previous company before
April 1,1998. We do this because all employees acquired after April 1, 1998 were so
automaticaly enrolled in the 401(k) plan, but their tenure within the company is determined by

their origind date of hire. Thus, in terms of overal tenure, these employees do not belong to the
NEW cohort but nonethel ess participate through automatic enrollment. In order to make the
comparison of the 401(k) savings behavior of various cohorts of employees as clean as possible,

we thus exclude these acquired employees who have arightful clam to belong in more than one

cohort.
Employee Cohortsfor Compar ative Analysis
OLD WINDOW NEW
Dates of hire 4/1/1996 to 4/1/1997 to 4/1/1998 to
4/1/1997 3/31/1998 3/31/1999
Firg digibleto Oneyear following April 1,1998 Date of hire
participate in 401(k) date of hire
Fr4 digible for Oneyear following Oneyear following Oneyear following
company match date of hire date of hire date of hire
Automdicdly enrolled  No No Yes

Table 4 presents comparative demographic statistics on each of these cohorts as of March
31, 1999. Overdl, the cohorts appear fairly smilar--most of the differencesin ther
characterigtics can be explained by the aging of cohorts over time or the differentia effects of
turnover. Aswould be expected, the average age of the cohorts increases with their tenure by a
little over one year. That the age difference between consecutive cohorts is dightly more than a
year can be explained by the fact that turnover rates vary inversaly with age. Thus, in terms of
age a ther initid hire dete, the individuas in these three cohorts are very amilar. In terms of
ethnicity, the fraction white increases dightly with tenure (77.1% for the OLD cohort vs. 68.8%
for the NEW cohort) while the fraction black fals (12.5% for the OLD cohort vs. 18.9% for the
NEW cohort). These differences gppear to result both from differentia turnover by ethnicity,
and from higher levels of minority recruitment in the past couple of years. The fraction of



employees working part-timeis decreasing with tenure, and once again, thisis consstent with
the higher turnover rates for part-time workers, or the conversion of part-timeinto full-time
workers. Aswould be expected, both mean and median compensation increase with the
respective tenure of the three cohorts. Thisis consistent with both positive returns to labor
market experience given the dightly higher age of the older cohorts, pogtive returnsto tenure
given the dightly higher tenure of the older cohorts, and higher turnover rates in the lower pay
categories. The digtribution of employment by region and across business unitsisfairly smilar
for al three cohorts. The one exception isardative shift in hiring avay from busness unit C
and into business unit G for the NEW cohort. Overal, however, the three cohorts appear to be

very smilar in terms of their characteridtics.

V. 401(K) Savings. The Participation Decison

The Effect of Automatic Enrollment on 401(k) Participation

The firgt aspect of the savings decison that we consder is the extent to which employees
participate in the company-sponsored 401(k) plan. The overal 401(K) participation rate amongst
401(k) digible employees on June 30, 1999 was 72.0%. The conventionad wisdom gleaned from
discussions with benefits practitioners, a casual perusa of practitioner-oriented benefits journds,
and ahandful of academic articles examining 401(k) participation is that between two-thirds and
three-quarters of 401(k)-dligible employees participate in their company-sponsored 401(k) plan.*
Thus, the overdl participation rate in the study company corresponds to typica participation
ratesin other companies. But this aggregete figure masks consderable variation in the
participation rate by various demographic characterigtics. By far the most important determinant
of 401(k) participation istenure. Figure 3 charts the 401(k) participation rate by tenure. There
are two thingsto noticein Figure 3. Fird, for employees hired prior to automatic enrollment (the
WINDOW cohort and dl tenure categories to the right of this group in Figure 3), 401(k)
participation isincreasing in tenure. Much of the increase in participation occurs during the first
10 years of employment, with only smdl increases in the participation rate efter that. The
second and more gtriking thing to notice about Figure 3 is that the highest participation rates by



far are for the employees hired under automatic enrollment: gpproximately 86% of employees
hired under automatic enrollment participate in the 401(k) plan.® In contrast, only about half of
the WINDOW cohort are 401(K) participants. The participation rate of those hired under
autometic enrollment even exceeds the participation rate of highly tenured employees hired prior
to automatic enrolIment.

Given that 401(k) participation isincreasing in tenure for those hired prior to automatic
enrollment, it is difficult to say what the generd effect of automatic enrollment is on 401(k)
participation given that automatic enrollment at this company has only been in effect for aperiod
of alittle over oneyear. However, one indication of the effect of automatic enrollment on
401(k) participation is the difference between the participation rate of those hired under
automatic enrollment and the participation rate of those cohorts hired just prior to automatic
enrollment. Figure 3 certainly suggests that autometic enrollment has increased participation
substantially relative to either the WINDOW or the OLD cohorts.

One problem with comparing the participation rates at the same point in time of the NEW
and the WINDOW (or OLD) cohort in assessing the effect of automatic enrollment on 401(k)
participation is that the WINDOW group has higher tenure (about one year on average), and
401(k) participation increases dramatically with tenure over the first severd years of
employment. Note that the effect of tenure on 401(k) participation implies thet the relative
differences between the 401(k) participation rates of the NEW and the WINDOW cohort in
Fgure 3will under state the true effects of automeatic enrollment on 401(k) participation, &t least
intidly.

However, with longitudina data we can compare the 401(k) participation rate of the
NEW cohort with that of the WINDOW cohort a asmilar level of tenure. Thefirst two
columns of Table 5 give such a comparison, showing the 401(k) participation of the NEW cohort
on June 30, 1999 when this cohort of employees had 3-15 months of tenure, and aso of the
WINDOW cohort on June 30, 1998 when these employees dso had 3-15 months of tenure. A
further comparison with the OLD cohort a asmilar length of tenure is precluded by the fact that

% See, for example, Poterba, Venti and Wise (1994), Andrews (1992), and Bassett, Fleming and Rodrigues (1998)

for academic studies, Fidelity Investments (1999) for a consulting report, and Thompson (1997) for amore

anecdotal discussion.

® Asabasis of comparison, arecent Buck Consultants' survey reports 401(k) participation rates of 77% in companies
without automatic enrollment and of 84% in companies with automatic enrollment (Employee Benefit Plan Review,
1999).
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none of the OLD cohort were digible for the 401(k) plan until they had reached one-year of
tenure because they were dl hired under the old terms of the 401(k) plan. As anticipated, the
differences between the 401(k) participation rates of these two groups are magnified relative to
the differencesin Figure 3. The 401(k) participation rate of the WINDOW cohort at 3-15
months of tenure was 37%. Thisislessthan half the 86% participation rate of the NEW cohort
with agmilar amount of tenure. Thus, automatic enrollment substantialy increases 401(k)
participation for new hires.

Table 5 shows another interesting effect of automeatic enrollment on 401(k) participation:
it substantialy decreases the variation in 401(k) participation rates across various demographic
subgroups of the employee population. Thefirgt column of Table 5 shows that for the
WINDOW cohort, the 401(k) participation rate varies widely by gender, by age, by
compensation, and across racial and ethnic groups. Amongst the WINDOW cohort, 401(k)
participation increases quite dramatically with age and with compensation.® In addition, men are
more likely to participate in the 401(k) plan than are women, and whites are more likely to
participate than are blacks and Hispanics. Although not shown in Table 5, there are smilar
differences in the 401(K) participation rate across these demographic groups for other cohorts
with more tenure. In generd, the variation in participation rates by age and pay category
decrease somewhat with tenure, while the variation in participation rates with respect to gender
and race/ethnicity perss.

The second column of Table 5 shows that for the NEW cohort, there is substantial
compression in the variation in participation rates with respect to the demographic characterigtics
that strongly influence participation for older cohorts. For example, in the NEW cohort, the
participation rate of women isvirtualy identicd to that of men. Automatic enrollment dso has
gtrong effects on the variation in participation across race/ethnicity, age, and compensation. The
difference between the black and the white participation rates of the WINDOW cohort is over 20
percentage points (43% vs. 22%), while the difference for the NEW cohort is only 7 percentage
points (88% vs. 81%). Moreover, the 81% black 401(k)- participation rate under automatic

6 Bassett, Fleming and Rodrigues (1998) show a similarly steep 401(k) participation gradient with respect to family
incomein the April 1993 Current Population Survey. Andrews (1992) documents steep 401(k) participation
gradients with respect to age, income and job tenure in the May 1988 Current Population Survey. Poterba, Venti
and Wise (1994) find a steep 401(Kk) participation gradient with respect to both age and income in the 1987 Survey
of Income and Program Participation. Fidelity Investments (1999) documents a steep 401(k) participation gradient
with respect to age, compensation, and tenure among the 5,000+ 401(k) plans which Fidelity services.

11



enrollment is extremely high in absolute terms. The disparity between the highest and lowest
age-related participation rates is 35 percentage points for the WINDOW cohort (25% vs. 60%),
but only 16 percentage points for the NEW cohort (74% vs. 90%). Similarly, the disparity
between the highest and lowest pay-related participation rates is about 55 percentage points for
the WINDOW cohort (13% vs. 68%) and 15 percentage points for the NEW cohort (80% vs.
95%).

Thus, while automatic enrollment substantialy increases the overal 401(k) participation
rate, it dso equdizes participation rates across various demographic subgroups. The effects are
largest among the groups with the lowest participation rates under the previous regime of
affirmative dections: blacks and Hispanics, the young, and employees with lower levels of
compensation.

How does the effect of automatic enrollment on 401(k) participation comparein
magnitude to the effect of other measures adopted by employers to increase 401(k) participation?
Onetool used by employersto increase 401(k) participation is the employer match. The
effectiveness of employer matching on 401(k) participation is, however, not a dl certain. Using
cross-sectiona data, Andrews (1992), Bassett, Fleming and Rodrigues (1998), Papke and
Poterba (1995), and Even and Macpherson (1999) dl find a positive corrdation between the
availability of an employer match and the 401(k) participation rate. However, more rigorous
attempts to disentangle the direct effect of the employer match on 401(k) participation from the
correlation between the employer match and other factors that also affect 401(k) participation
have been less conclusive. Kusko, Poterba and Wilcox (1998) find no relationship between the
match rate and the 401(k) participation rate, Papke (1995) finds somewhat mixed evidence of a
relationship, while Even and Macpherson (1999) find a very strong relationship between
employer matching and 401(k) participation.

Despite the uncertainty surrounding the effects of an employer match on 401(k)
participation, the results in Papke (1995) provide an interesting basis for comparison. Ina
smple OL S regression, Papke finds that 401(k) participation is 10.2 percentage points higher in
companies with a 50% match (the most commonly used match rate across al companies and the
match rate in effect at the study company) than in companies with no match’. Because this
esimate of the effect of the employer match is based on overal employee participation and not

" See Papke (1995), Table 3, column 1.
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on participation of newly hired employees, the right comparison for the effect of automatic
enrollment on 401(k) participation in the study company would aso be the effect on overdl
participation. The overal 401(k) participation rate in the study company prior to the adoption of
automeatic enrollment was 61%. If we assume a steady- state 401(k) participation rate of 86%
following the adoption of automatic enrollment®, then the overall effect of automatic enrollment
in the study company is a 25 percentage point increase in 401(k) participation. Thus, the effect
of automatic enrollment on 401(k) participation is more than twice as large as Papkes OL S
estimate of the effect of ingtituting a 50% match. However, when Papke controls for employer-
specific fixed effects, the effect of the match rate on 401(k) participation completely disappears.
This suggests that companies with an employer match would have had higher 401(k)
participation even in the absence of an employer maich, due either to the demographic
characteristics of the employees, or to other efforts taken by the employer to increase 401(k)
participation. If employer matching redly has no effect on 401(k) participation, then the effect of
automatic enrollment is al the greater in comparison.

A second mechanism used by employers to increase 401(K) participation is employee
financia education through mechanisms such as brochures, newdetters, seminars, videos,
individud counsdling, and interactive software. In an analyss of individud-level savings data,
Bernheim and Garrett (1996) find that the availability of employer-provided financid education
increases the probability of 401(k) participation by 11.8 percentage points. Using firm-leve
data, Bayer, Bernheim and Scholz (1996) find asmilar effect--that employer-provided financid
education increases the 401(K) participation rate by 8.2 percentage points. These effects, while
large, are il less than half of the presumed 25 percentage point increase in the Seady-state
401(k) participation rate generated by the adoption of automatic enrollment. Thus, automatic
enrollment gppears to be a much more effective means of increasing 401(k) participation than
ether employer-provided financia education or increasing the 401(k) employer match.

The Effect of Immediate Eligibility on 401(k) Participation
While we have been attributing dl of the difference between the participation rates of the
NEW and WINDOW cohortsin columns 1 and 2 of Table 5 to the impact of autometic

8 The assumption of an 86% steady-state 401(k) participation rate is based on the participation rate of newly hired
employees under automatic enrollment and the assumption, substantiated in the short-term at | east, that employees
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enrollment, there is one other aspect of the 401(k) plan that was changed a the same time
autometic enrollment was implemented: the move from a one-year waiting period for 401(k)
digibility to immediate digibility. To assesstheimpact of immediate digibility on 401(k)
participation as separate from the effect of automatic enrollment, we compare the 401(k)
participation of the OLD cohort on June 30, 1998 with that of the WINDOW cohort on June 30,
1999 (columns 4 and 5 of Table 5). Each cohort had tenure ranging from 15-27 months on these
dates of observation. Recdl that the OLD cohort did not become 401(K) digible until reaching
one year of employment, while the WINDOW cohort became immediately digible on April 1,
1998 when the 401(k) plan change was implemented. The WINDOW cohort, however, was not
autometicaly enrolled upon becoming digible. This comparison does not provide acompletely
untainted assessment of the impact of immediate eigibility on 401(k) participation because the
401(k) digibility of the WINDOW cohort was not immediate upon hire, but immediate upon
April 1, 1998. Nevertheless, the comparison is at least illustrative of the effect of earlier 401(k)
igibility on participation. Interestingly, thereis very little difference in the overdl participation
rates of these two cohorts a points of Smilar tenure, 48.7% participation for the OLD cohort
with 15-27 months of tenure, and 49.4% participation for the WINDOW cohort. This suggests
that the earlier 401(k) digibility of the WINDOW cohort had very little, if any, impact on 401(k)
participation rates. With such asmdl role played by immediate digibility, it ssemslikely that

the 401(K) participation differencesin the first two columns of Table 5 can be attributed soldly to
the impact of automeatic enrollment.

VI.  401(K) Savings. The Contribution Rate Decison

The Effect of Automatic Enrollment on the 401(k) Contribution Rate

A second important aspect of the 401(k) savings decision is the contribution rate. In the
study company, employees are dlowed to contribute between 1% and 15% of their tota
compensation to the 401(k) plan. After thefirst year of employment, the first 6% of
compensation contributed is digible for a 50% employer match, increasing the maximum
possible 401(k) contribution to 18% (a 15% employee contribution and a 3% employer match).

In the analysis that follows, we focus solely on the employee contribution rate.

do not appear to be dropping out of the 401(k) plan after the initial pay period
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The average overal average 401(k) contribution rate is 6.4% of compensation, but there
is substantial variation in the contribution rates that are chosen by individuals® Figure 4A
illugtrates this variation by plotting the distribution of contribution rates for various cohorts. The
most striking thing to note about Figure 4A is that the digtribution of contribution rates for the
NEW cohort is quite different than that for the other cohorts. For the WINDOW, OLD, and 3+
cohorts, the most frequently chosen contribution rate is 6%, with dightly more than athird of al
participants at thisrate. The next most frequently chasen contribution rates are 15%, 10%, and
3% (in that order), with 8-14% of participants in each of these cohorts at these various rates.
Together, 3%, 6%, 10% and 15% account for roughly 70% of al participantsin these cohorts.
The remaining roughly 30% of participants are Spread amongst the other rates which are
somewhat aggregated in Figure 4A. In marked contrast, the most prevaent contribution rate
amongst the NEW cohort is 3%, with 76% of 401(k) participantsin the NEW cohort contributing
at that rate (relative to around 10% of participants from the other cohorts). The next most
frequently chosen options for the NEW cohort are 6%, 15%, and 10%, but a much smdler
fraction of participants are at any of these contribution rates relative to any of the other cohorts.
The impact of automatic enrollment on the distribution of contribution rates gppears to result
largdy from inertia—employees are “ stuck” at the default contribution rate of 3%. While three-
quarters of non-automatically enrolled 401(k) participants have contribution rates of 6% or
greater, three-quarters of automaticaly enrolled participants contribute at the default rate of
3%.1°

One explanation for the substantid difference between the fraction of participants with a
contribution rate of 6% or more in the other cohorts rdative to the NEW cohort is that most of
the NEW cohort is not yet match-eligible and thus they do not face the same incentive to
contribute at least 6% of compensation to the 401(k) plan as do the match-digible participantsin

® The average contribution rate for 401(k) participants hired prior to automatic enrollment is 7.2%. Thisisvery
similar to the 7.0% average 401(k) contribution rate calculated by Bassett, Fleming and Rodrigues (1998) for the
entire population of 401(K) participantsin the April 1993 Current Population Survey, the 6.6% average 401(k)
contribution rate calculated by Andrews (1992) from the May 1988 Current Population Survey, and the 7.0%
average contribution rate calculated by Fidelity Investments (1999) across the 5000+ 401(k) plans serviced by
Fidelity.

19'|n an anecdotal discussion of the experience of Southland Corporation's experience with automatic enrollment,
Y ouden (1999) reports that two year after the implementation of automatic enrollment, 80% of employees were still
contributing at the default contribution rate of 3%. Similarly, Thompson (1997) reports that about one year after
implementing automatic enrollment, 65% of enrollees at Freddie Mac were still contributing at the default
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the other cohorts. To ascertain the importance of match-digibility (or lack thereof) on the
disgtribution of contribution rates, we can compare the contribution rates of the NEW cohort with
those of the WINDOW cohort one year earlier when they had an equivalent amount of tenure.
Thisisdonein Figure 4B. The lack of match-digibility appears to account for surprisngly little
of the difference in the distribution of contribution rates between the NEW and WINDOW
cohorts when both cohorts are largely matchrindigible. Even when most of the WINDOW
cohort is not match digible, 30% of participants choose a 6% contribution rate and only 11%
choose a 3% contribution rate.

A second explanation for the substantial differencesin the ditribution of contribution
rates for the NEW cohort and the other cohorts could be one of composition. As shown in the
previous section, the NEW cohort has a substantialy higher participation rate than the other
cohorts. Thus, relative to other cohorts, the NEW cohort has a large number of 401(k)
participants who would have been contributing to the 401(k) plan at a 0% contribution rate (non-
participation) but who are now contributing at a non-zero rate as aresult of automatic
enrollment. Perhaps the differences in the distribution of contribution rates between the NEW
and other cohortsis driven by a shift from a 0% contribution rate to 3%, the default contribution
rate under autometic enrollment. A smple way to ascertain whether a shift in the compostion of
401(k) participantsis driving the contribution differences is to include non- participation (0%) as
acontribution rate category. Thisisdone in Figure 4C for the NEW and WINDOW cohorts
when both cohorts have the same level of tenure (3-15 months). The difference between the
WINDOW and NEW cohorts in the fraction of employees with a 0% contribution rate (non-
participation) is 48.5 percentage points. If we assume that (1) 48.5% of the employeesin the
NEW cohort are at a contribution rate of 3% smply because they have become participants
through automatic enrollment and this is the automatic enrollment default, and (2) thet the
distribution of contribution rates for the NEW cohort would be the same as that for the
WINDOW cohort if automeatic enrollment had not impacted participation, then we would predict
that 52.9% of the NEW cohort would have a contribution rate of 3% under autometic enrollment
(48.5% + 4.4%, the latter being the fraction of the WINDOW cohort with a 3% contribution rate
at 3-15 months of tenure). In fact, however, 65.1% of the NEW cohort has a contribution rate of

contribution rate. Thus, the experiences of the study company documented in this paper are supported, at |east
anecdotally, by those of other companies that have implemented automatic enrolment.
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3% when non-participation is included as a contribution category. Thus, an additiona 12.2% of
employeesin the NEW cohort are at a 3% contribution rate over what we would predict even if
all of the incremental 401(k) participants under autometic enrollment were contributing at 3%.
This suggests that automatic enrollment has had the effect of moving a substantia fraction of
employees who would have participated in the 401(k) plan even in the absence of automatic
enrollment to a contribution rate of 3% dthough they would have chosen a different contribution
rate otherwise.

Table 6 compares the average contribution rates of 401(k) participants from the NEW
and the WINDOW cohorts by various demographic characteristics. To account for any possible
effects of increases in tenure on the average 401(k) contribution rete, the first two columns of
Table 6 compare the 401(k) contribution rate of the WINDOW cohort on 6/30/98 with that of the
NEW cohort on 6/30/99. Both cohorts had between 3 and 15 months of tenure at these
measurement dates. The comparison between these two groups suggests that automatic
enrollment results in adecline in the average cortribution rate from 7.4% to 4.4% among those
newly digible, and thet this decline is pervasive across virtudly al demographic subgroups.
Thisresult is not surprising given the distribution of contribution rates shown in Figure 4A.

Although not shown, there is very little variation in the average contribution rate with
respect to tenure across the WINDOW, OLD and 3+ cohorts, as the smilarity in the distribution
of contribution rates across these three cohorts in Figure 4A would suggest. The average
contribution rate is dightly above 7% for al three of these cohorts, and the variation in the
average contribution rate by demographic characterigticsin Table 6 for the WINDOW cohort is
gmilar to the variation in al of the other cohorts hired prior to autometic enrollment. Within the
WINDOW, OLD and 3+ cohorts, the average 401(k) contribution rate is somewhat lower for
women than for men, is somewhat lower for blacks and Hispanics rdative to whites, and tends to
increase with both age and compensation.  The disparities in the contribution rates across these
various demographic groups tends to be smaller than the disparities in the participation rates
across these demographic groups as shown in Table 5.

Automatic enrollment does not gppear to have the same equdizing effect on the variaion
in contribution rates by demographic characteristics as it had on the variation in participation
rates. Asshow in columns 1 and 2 of Table 6, the absolute differences in 401(k) contribution
rates across demographic subgroups are not that different for the NEW cohort relative to the
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WINDOW cohort, and because the absolute level of the average contribution rates of the NEW
cohort is much lower, the relative differences for the NEW cohort are even larger. For example,
the absolute difference between the highest and lowest 401(k) contribution rate with respect to
age for the WINDOW cohort is 3.6 percentage points (9.5% for those 60-64 minus 5.9% for
those <20), while that for the NEW cohort is 3.7 percentage points (6.9% for those 60-64 minus
3.2% for those <20). In percentage terms, however, the relative differences are 61% for the
WINDOW cohort and 116% for the NEW cohort (using the lower average contribution rate as
the base). Similar characterizations can be made for the differences across pay categories and
racid/ethnic groups.

The Effect of mmediate Eligibility on the 401(k) Contribution Rate

The effect of immediate digibility on the 401(k) contribution rate can be inferred from
the last two columns of Table 6 which compare the 401(k) contribution rates of the OLD and
WINDOW cohorts on 6/30/98 and 6/30/99, respectively, when both groups had between 15 and
27 months of tenure. The same cavests given in the earlier discussion of the effect of immediate
dighility on the 401(k) participation rate dso apply here. Aswith 401(k) participation, it
appears that the 401(k) contribution rates of these two cohorts are very smilar when measured at
the same leve of tenure (and aso when measured at different levels of tenure). Thus, immediate
eligibility gppears to have little effect on elther 401(k) participation or the 401(k) contribution
rate conditiona on participation.

VII.  401(K) Savings. The Fund Allocation Decision

A fina aspect of 401(k) savings considered in this paper isthe dlocation of 401(k)
contributions amongst the various fund options available to participants. At the study company,
9 funds are available for the mgority of employees (executives participating and a supplementa
non-qudified savings plan have an additiond 2 funds to choose from). Among the fund choices
are amoney market fund, a bond fund, a stable value fund, a combination stock/bond balanced
fund, severad stock mutud funds, and aforeign stock fund.

One simple aspect of the 401(k) fund dlocation decison isthe number of fundsto which
individuas contribute. Figure 5 shows the digtribution of the number of funds with postive
contribution alocations by cohort. Amongst the WINDOW, OLD and 3+ cohorts, between one-
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guarter and one-fifth of employees choose either 1 fund, 2 funds or 3 funds. Only about 28% of
employeesin these three cohorts divide their contributions between four or more funds*! In
contrast, 85% of participants in the NEW cohort have their contributions alocated to only one
fund. Aswith the fraction of participants contributing at 3% in the NEW relative to the other
cohorts, the fraction of participants contributing to only one fund in the NEW relative to the
other cohorts cannot be explained entirely by a shift in the composition of participants due to the
subgtantid effects of automatic enrollment on 401(K) participation.

Table 7 gives some summary datistics on the dlocation of contributions amongst the
various types of funds. Contributions have been aggregated into three broad categories. money
market, stocks (including the foreign stock mutua fund), and bonds. The one balanced fund
containing amix of both stocks and bonds was divided between these two categories according
to the relative mix of stocks and bonds in the fund as communicated to employees (60% stocks,
40% bonds).

The last row grouping in Table 7 shows the average fraction of 401(k) contributions
alocated to the various fund categories. These numbers are dso plotted in Figure 6, showing
quite starkly the difference in the savings behavior of the NEW cohort rlative to the other
cohorts. For the NEW cohort, 80% of 401(k) contributions are alocated to the money market
fund, while only 16% of contributions go into stock funds. In contrast, the other cohorts allocate
roughly 70% of their 401(k) contributions to stock funds, with less than 10% earmarked for the
money market fund. There are aso driking differences in the average fraction of contributions
alocated to the bond market, about 3% for the NEW cohort relative to about 20% for the other
cohorts.

Thefirg four row groupingsin Table 7 give more detall on what is driving the
differences in the average contribution alocation across cohorts just described. The first three
rows of Table 7 show the fraction of employees that have any of their fund baancesin the
variousfund types. Overdl, about haf of employees have some of ther fund balancesin the
money market, 71% have some of their fund balances in stocks, and 47% have some of their
fund baancesin bonds. The WINDOW and OLD cohorts are much less likely to have any of
their balances in the money market (less than 20% of participants in these two cohorts), and

1 Fidelity Investments (1999) shows aroughly similar distribution for the number of funds with positive balances
amongst the plan participants in the 5,000+ plans which Fidelity services.
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much more likely to have any of their balances in stock funds (over 90% of participants). The
next three rows of Table 7 show the fraction of employees that have all of their fund balancesin
aspecific fund type. For the WINDOW and OLD cohorts, aimost 40% of employees have al of
their fund balances invested solely in stocks. A much smdler fraction, about 6%, have dl of

their balances in the money market, and only about 2% have al of their baancesinvested in
bonds.

In contragt, the distribution of fund balances of the NEW cohort is completely different
from that of the other cohorts. over 90% of the NEW cohort have some of their 401(k) balances
in the money market, and 75% have all of their fund balancesin the money market.

Furthermore, only one-quarter of the NEW cohort has any 401(k) baances in the stock market,
and amere 5% have dl of their balances alocated to stock funds. These statisticsin Table 7
confirm the emerging pattern from Figures 4, 5 and 6. the vast mgjority of NEW cohort 401(K)
participants have a contribution rate of 3% (Figure 4) that isinvested in only one fund (Figure 5),
and that fund happens to be the money market fund (Table 7) which is the default fund under
automatic enrolIment.

The third and fourth row groupingsin Table 7 give the fraction of employeeswith any
contributions dlocated to the various fund categories, and with dl of their contributions dlocated
to the various fund categories. The overdl percentages are quite Smilar to those for the any and

only fund balances just described.

VIII. The"Default" Effect of Automatic Enrollment

The results summarized in Sections VI and VII suggest that an extremely important
consequence of automatic enrollment is that individuas unfortunately become passve savers--
the vast mgjority of 401(k) participants hired under automatic enrollment do nothing to move
away from the default contribution rate (3%) or fund alocation (100% in the money market
fund). How prevdent isthistype of inertiain the 401(K) savings behavior of the NEW cohort of
employees who were subject to automatic enrollment?

In Table 8 we summarize what we cdl the 401(k) "default” rate: the fraction of
employees whose 401(k) savings behavior corresponds to the default under automatic
enrollment. In column 1, the "default” is defined as: (1) participation in the 401(k) plan a (2) a
3% contribution rate that is (3) invested 100% in the money market fund. The overd| default
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rate for the NEW cohort is 61%: six out of ten employees do nothing to change their savings
behavior from the default specified by the company if no other action istaken. The good news
about this high default rate isthat it includes participation. Viewed in thislight, at least 61% of
the NEW cohort have not opted out of the 401(k) plan (as shown in Table 5, the fraction of
employees who have dected not to opt out is actualy much higher, a 86%). The bad news,
however, is that 61% of these employees have done nothing to increase their fairly low 3%
contribution rate or to reallocate their contributions away from the default money market fund.
For the sake of comparison, only 1% of the WINDOW, OLD and 3+ cohorts are participating in
the 401(k) plan at a contribution rate of 3% with 100% of contributions allocated to the money
market fund. Thus, dmogt dl of the 61% default rate for the NEW cohort represents participant
inertiarather than aduplication of savings choices that many would have made regardless of the
defaullt.

The second column of Table 8 calculates the default rate conditiona on 401(k)
participation. In this case, "default” refers to a 3% contribution rate that is allocated 100% in the
money market fund. Aswould be expected, the default rate rises in column 2 relaive to column
1. Conditiona on participation, 71% of the NEW cohort 401(k) participants are at the default
contribution rate and fund allocation.

Table 8 dsoillugtrates how the "default rate" varies by demographic characteristics. Men
have alower default rate than women, older employees have alower default rate than younger
employees, and the default rate declines quite sgnificantly with compensation. For example,
74% of those earning less than $20,000 per year exhibit participant inertia reative to only 30%
of those earning between $70,000 and $79,000. In general, the default rate in columns 1 and 2 of
Table 8 varies inversdy with the 401(k) participation rate of employeesin the WINDOW cohort
assummarized in Table 5.

A third messure of default behavior isfound in the 3 column of Table 8. This measure
is the non-default participation rate:  the fraction of employees who are participating in the
401(k) plan at a contribution rate other than 3% and/or who have alocated their contributionsin
part or in whole to something other than the money market fund. Figure 7 illustrates the
correlation between the non-default participation rates of the NEW cohort at 3-15 months of
tenure with the participation rates of the WINDOW cohort aso a 3-15 months of tenure for the
various demographic subgroups in Tables 5 and 8. As can be seen, these two participation rates
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are quite highly corrdated (the correlation coefficient is 0.94), dthough the non-default
participation rate of the NEW cohort tends to be less than the participation rate of the WINDOW
cohort with asmilar length of tenure (thet is, most dl of the pointsin Figure 7 lie below the 45
degreeline). Thus, it gppears that individuas who were inclined to save prior to automatic
enrollment are dso more likely to change their savings behavior from the default under

automatic enrollment. That said, however, Figures 4-6 and Table 7 show that the default
contribution rate and investment alocation il predominate in the savings behavior of

employees hired under autometic enrollment.

IX. Explaining the Differencesin 401(k) Savings Behavior

Thusfar, this paper has documented two key differencesin the savings behavior of
401(k)-€eligible employees hired in the study company before and after the switch to automatic
enrollment:

1) 401(K) participation is much higher under automatic enrollment than when an
affirmative enrollment eection is required to participate.

2) The savings behavior of 401(k) participants hired under automatic enrollment is
very different from that of participants hired under the old provisons of the
401(k) plan requiring an affirmative election. In particular, the mgority of 401(k)
participants hired under automatic enrollment maintain the default contribution
rate (3%) and investment alocation (100% in the money market fund) even
though this particular savings choice is made by less than 1% of employees hired
prior to automatic enrollment.

From the perspective of an economigt, these differences are particularly interesting because there
were no changes in the economic features of the 401(k) plan when automatic enrollment was
implemented:  the range of alowable contribution rates did not change, the employer matching
provisons did not change, the investment options did not change, the loan and hardship
withdrawa provisons did not change. A natural question, then, is are there economic
explanations that can fully account for the differencesin the 401(k) savings behavior of
employees hired before and after automatic enrollment even though the economic incentives

associated with 401(k) participation and savings behavior did not change.
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Explaining the Differential 401(k) Participation Rates Before and After Automatic
Enrollment

The first issue we address is why there is such a drameatic difference in the 401(k)
participation rate of employees before and after automatic enrollment. Given no changein the
economic incentives for 401(k) participation, we might have expected the 401(k) participation
rates of newly hired employees to be the same under the old provisions of the 401(k) plan, which
required an affirmative eection to participate, as under the new provisions of the 401(k) plan,
which require a negative eection to opt-out. Thisissue can be framed in one of two ways. (1)
Rdative to the 401(k) participation rate of newly hired employees under automatic enrollment,
why isthe participation rate of employees hired before automatic enrollment so low? or (2)
Rdtive to the 401(k) participation rate of newly hired employees before automatic enrollment,
why don't more employees hired under autometic enrollment opt-out?

One explanation for the low participation rate of new hires in the absence of autometic
enrollment is that the process of optimally making a decision to participate in the 401(k) planisa
complicated one. Studies by psychologists have shown that increasing the complexity of a
decision-making task leads individuals to defer making adecision, or, in the popular vernacular,
to procrastinate (Tversky and Shafir, 1992; Shafir, Smonson and Tversky, 1993). There are at
least two sources of complexity in making an optima 401(k) participation decison. First, the
aray of participation options to be evauated by individua employeesisimmense. Individuds
must first choose what fraction of their compensation to contribute to the 401(k) plan, anything
from 1% to 15%. They must then choose how to alocate that contribution between the 9 fund
optionsthat are avallable. There are, quite literdly, an infinite number of dternatives available.
For some employees, a second source of complexity islearning how to evaluate the myriad of
401(k) optionsthat are available. For example, young newly hired employees may not even
know what a"401(k)" planis, or what a"mutua fund” is, or what the difference is between a
"money market fund” a"sable value fund”' and a"smdl cap vadue stock fund”.

In the absence of automatic enrollment, individuas may rationaly postpone making a
decison on 401(k) participation even when ex post they would have preferred 401(k)
participation to nonparticipation. Why? Because the cost of gathering the information needed
to make a decison coupled with the complexity involved in evauating the information may

exceed the short-run benefit from doing so. Automatic enrollment decreases the complexity of
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the 401(k) participation decision by decoupling the participation decision from the investment
decison. Theinitid participation decison is smplified from one that involves evaluating a
myriad of optionsto asmple comparison of two dternatives. non-participation (consumption or
saving outside of the 401(k) plan) vs. a 3% 401(k) contribution, with a 50% employer match
after one year, that is dlocated 100% to the money market fund.

One piece of evidence that is consstent with procrastination as an explanation for the
lower 401(K) participation rates of employees prior to automatic enrollment is that, as Figure 3
shows, 401(k) participation rises quite dramatically with tenure for those employees hired prior
to automatic enrollment. As employees have more time to become financidly literate, to gather
information on the details of the 401(k) plan, and to evauate the options that are available, we
would expect to seeincreasesin 401(k) participation such as those shown in Figure 3.
Moreover, dthough not shown, the increase in 401(k) participation with respect to tenure is
greatest for younger employees, and is particularly large for those under age 30. We would
expect genera 401(k) literacy to increase with age as individua's accumulate direct experience
making 401(k) participation decisons a previous employers or jointly with aspousein
conjunction with hisor her job. Smilarly, overdl financid literacy should likewise increase
with age and life experience.  The stegper 401(k) participation gradient with respect to tenure for
younger individuals is consistent with this type of finandia learning by doing.*?

Another piece of evidence that is consstent with procragtination as an explanation for the
lower 401(k) participation rates of employees hired prior to automeatic enrollment is the income
gradient with respect to 401(k) participation. Ascolumn 1 of Table 5 shows, higher income
individuas have a high participation probaility prior to automatic enrollment, while lower
income individuas have a very low participation probability. The cost of putting off the task of
making an optimal 401(k) participation decision prior to automatic enrollment is the foregone tax
benefit associated with 401(K) participation, which increases with income, and the vaue of the
employer match (after one year of employment), which dso increaseswithincome. Thus, in
weighing the costs and benefits of deferring the 401(k) participation decision, the cogs are larger

12 Note that there are factors other than procrastination that can account for the increase in 401(k) participation with
respect to tenure under the old provisions of the 401(k) plan, and for a steeper tenure-related 401(k) participation
gradient with respect to age. Liquidity constraints that become less hinding with time asindividual incomes
increase would also |ead to the tenure-related increases in 401(k) participation just described. Thus, theincreasein
401(k) participation with respect to tenure, and the slope of the tenure gradient with respect to age, are consistent
with both decision avoidance and with liquidity constraints.
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for high income individuas while the benefits are arguably the same because the number of
401(K) participation options does not vary with respect to income.*

As noted earlier, a second way of thinking about the difference in the 401(k) participation
rates of employees before and after automatic enrollment is to consider why the 401(k)
participation rate under autometic enrollment is so high. If the 401(k) participation rates prior to
automatic enrollment are taken as representative of the optima alocation of income between
consumption and savings, then why don't more individuas opt-out of 401(k) participation under
automatic enrollment?

One answer is that automeatic enrollment has no impact on the alocation of income
between savings and consumption because the incremental 401(k) savings of individuas who
would not have been 401(k) participantsin the albsence of automatic enrollment is merely a
redllocation of assets from other savings vehicles. Indeed, there is a contentious debate within
the economics professon over this exact issue--whether 401(k) savingsin generd represents
"new" savings, or relabeled "old" savings (see Poterba, Venti and Wise, 1996 and 1998, and
Engen, Gale and Scholz, 1995 and 1996, for the two sdes of this debate, and Hubbard and
Skinner, 1996 and Bernheim, 1997 for a discussion of the debate). If individuasare merdy
reshuffling their assats, then thereis an entire range of 401(Kk) participation rates that could be
conggtent with individua optimization.

One piece of evidence that isincongstent with the notion that the higher 401(k)
participation rate under autometic enrollment is driven by areshuffling of other assetsis thet
participation in the only other savings vehicle offered by the company, the employee stock
purchase plan (ESPP),** is completely unaffected by the switch to 401(k) automatic enrollment.
The ESPP participation rate is around 18% for employees of both the NEW and the WINDOW
cohort with 3-15 months of tenure, and the average ESPP contribution rateis just shy of 5% for
both groups. Prior to automatic enrollment, maost one-third of ESPP participants in the

13 Higher income individuals could, of course, have a higher time cost of money which would impart a higher

benefit to procrastination as well.

14 Participation in the employee stock purchase plan (ESPP) entails an elective payroll deduction of between 1% and
10% of compensation that is used to used to purchase the stock of the study company. In contrast to 401(k)
contributions, ESPP contributions are not tax deductible. The value of ESPP participation is derived from the fact
that shares in the company are purchased at a 15% discount and that, if held long enough, the stock appreciation is
taxed at capital gainsrates rather than ordinary income tax rates.
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WINDOW cohort were not enrolled in the 401(k) plan.'® It does not appear, however, that
automatic enrollment transformed these ESPP-only participants under the old provisons of the
401(k) plan into 401(k)-only participants under automatic enrollment. Reather, these employees
appear to have become joint ESPP/401(k) participants under automatic enrollment with little or
no change in their ESPP contribution rate.

Unfortunatdy, lacking information on the other assets of employees a the study
company, we cannot definitively rule out the possibility that the differential 401(k) participation
rate before and after automatic enrollment is driven by redlocated non ESPP savings. However,
given the substantia costs associated with saving outside of a401(k) plan when a401(k) plan is
available, it seems unlikely that the much lower participation rates prior to autometic enrollment
could have been optimd: if individuas had sgnificant other assets prior to automatic
enrollment, they should have been redllocating them to the 401(k) in the first placein order to
take advantage of the tax benefits and the employer match.

Another explanation for the higher 401(k) participation rates under automeatic enrollment
IS, once again, procrastination. In this case, the gory isthat individuas may in fact prefer
consumption (non-participation) to saving, but they postpone the action of opting out of the
401(k) plan. There are two arguments that contradict this notion that many of the 401(k)
participants under automatic enrollment would in fact prefer non-participation to participation
but have procrastinated the decision to opt-out. First, the decison to opt-out of the 401(k) planis
not a complicated one--it Smply involves a comparison of non-participation to the default under
automatic enrollment. Thus, there is no compelling rationde to defer making this decison.
Moreover, in the short-run, to the extent that individuals would prefer consumption to savings,
postponing this decision is costly because liquidating 401(k) assets entails the norma payment of
income taxes plus an additiona 10% tax pendty for early withdrawa of 401(k) balances. Over
the long-run, the vaue of the employer-match aong with the deferrd of income tax payments
may more than offset the 10% tax pendty, but if individuas had this type of long-term
consumption horizon, then, once again, participating in the 401(k) and withdrawing the balances
early would have been the optimal strategy prior to automatic enrollment. The second and more

15t isactually abit of a puzzle why employees would choose to contribute to the ESPP plan without first
contributing to the 401(k) plan, asthe tax deductibility of 401(k) contributions coupled with the employer match are
likely to make the 401(k) a better investment option than the ESPP. The complexity of the 401(k) participation
decision relative to the ESPP participation decision may explain part of thisanomaly.
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compelling argument againgt the notion that many 401(k) participants under automatic

enrollment are smply postponing the act of opting out isthat there is no evidence that

individuas hired under automatic enrollment are in fact more likely to opt out of the 401(k) plan
over time: the 15% of employees that opt-out do so in the first month of employment. After one
month, the 401(k) participation rate of employees hired under automeatic enrollment remains
farly congstant at around 85%.

A third explanation for the higher participation rates under automatic enrollment is that
once individuas have become 401(k) participants, they may actudly vaue 401(k) participation
more than they would have vaued it as non participants--an "endowment” effect (Thaer, 1980).
Many studies have documented this effect--that individuas vaue commodities more as owners
than they would as prospective owners (Kahneman, Knetsch and Thaler, 1991). In economic
jargon, an individud's willingness to accept remuneration in exchange for giving up something
aready owned far exceeds an individua's willingness to pay for the sameitem if it is not aready
owned. In theoretica terms, the endowment affect is driven by an assumed asymmetry in the
way individuds perceive losses and gains relative to the status quo--in particular, losses from the
reference point are weighted much more heavily than are gains. Thus, when comparing an
dterndtive that involves equivadent gains and losses rdaive to what an individua aready has,
the losses will be more heavily weighted, and thiswill lead the individud to prefer "the bird in
the hand." For automatic enrollees, the gain from opting out is increased current consumption,
while thelossis reduced retirement savings. The endowment effect will lead individuals under
automatic enrollment to place greater weight on the loss in retirement saving than would
individuals contemplating 401(k) participation under the old plan provisons. Thus automatic
enrollment, by conferring ownership of a401(k) savings account on individuas who would
otherwise not have participated, may actually increase the value that these individuas place on
saving.

A find explanation for the differentid 401(k) participation rates under automatic
enrollment is the framing of 401(k) participation. Prior to automatic enrollment, the default is
non- participation, while under the automatic enrollment, the default is participation. A growing
body of research has documented the effects of such types of framing on individua choices. For
example, Johnson et d. (1993) describe the effects of recent legidative changes in automobile

insurance lawsin New Jew and Pennsylvania. Both states enacted laws to give motorists the
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option of purchasing alower cost insurance policy with restricted, rather than full, rightsto sue.
In New Jersey, however, the law was implemented so that policies with redtricted rights are the
default athough motorists can acquire the full right to sue at additiona cogt, whilein
Pennsylvania, the law was implemented so thet the full right to sueis the default, but motorists
can reduce their premiums by relinquishing some of theserights. Johnson et d. note thet the
actud fraction of insurance policies with full rights to sue are draméticdly different in the two
states--20% in New Jersey, vs. 75% in Pennsylvania. They attribute these differences to the
choicesin New Jersey and Pennsylvania about which type of policy would be the default. This
anecdote suggests that the impact of framing on decisons can belargeindeed. The differentid
401(K) participation behavior before and after automatic enrollment would certainly not be
inconsstent with this type of aframing effect.

Ovedl, we have given five explanations for the differences between the 401(k)
participation rates before and after automatic enrollment: procrastination of the decison to
participate in the 401(k) plan prior to automatic enrollment, procragtination of the decision to
opt-out of the 401(k) plan after automatic enrolment, a reshuffling of assetsinto the 401(k) plan
after automatic enrollment, an endowment affect associated with 401(K) participation after
automatic enrollment, and the framing of 401(k) participation as the default under autometic
enrollment. Which of these explanations are the most important in explaining the 401(k)
participation differences? Based on the discussion above, we bdieve that thereis little evidence
that the higher 401(k) participation rate under autometic enrollment is driven by areshuffling of
other assets into the 401(k) plan or by procrastination of the decision to opt-out of the 401(k)
plan. Inour opinion, the most important effect is procrastination of the decision to participate in
the 401(k) plan before automatic enrollment. The fact that individuas don't opt-out of the
401(k) plan over time under automatic enrollment suggests thet individua would in fact prefer to
save through the 401(K) plan, as does the increasing 401(k) participation rate with respect to
tenure prior to automatic enrollment. While the firg fact is dso consastent with the effects of
framing or an endowment effect, the latter isnot. On the other hand, procrastination of the
401(k) participation decison prior to automatic enrollment is consstent with both of these facts.
We do, however, find some evidence of endowment and/or framing effects in the fact that 401(k)
participation under automatic enrollment is higher than that achieved prior to autometic
enrollment even & very high levels of tenure.
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Explaining the Differential Savings Behavior Before and After Automatic Enrollment

The second anomaly documented in this paper is the dramatic difference in the savings
behavior of 401(k) participants before and after automatic enrollment, and, in particular, the
ubgtantial mass of participants after automatic enrollment who remain at the default even
though this dlocation is chosen by dmost no one prior to automatic enrollment. Since the
switch to automatic enrollment at the study comparny did not entail any changes in the savings
options available to 401(k) participants, we might have expected the savings behavior of newly
hired 401(k) participants to be the smilar before and after automatic enrollment.

Aswith the differentia participation rates under the Old and the New 401(k) Plan, one
explanation for the default savings behavior observed under automatic enrollment is
procragtination of the investment redllocation decision. In order for individuas to change their
investment allocation under automatic enrollment, they must first decide that the default is not
the optima savings dtrategy, and then they must determine what their optima savings strategy is.
As dready noted, thisis a complex decison. We have dready cited the evidence that individuads
tend to defer making decisions as they become more complicated. One variant of thistype of
behavior isthat individuas have a greater tendency to stick with the status quo (when oneis
available) as decisons become more complicated (Tversky and Shafir, 1992; Shafir, Smonson
and Tversky, 1993; Reddmeier and Shafir, 1995; Samueson and Zeckhauser, 1988). Thus, the
default savings behavior observed under automatic enrollment is likely to result, in part, from
complexity-induced procragtination.

If it is the difficulties inherent in making a complicated decison that are driving the
default savings behavior of 401(k) participants under automatic enrollment, then we ought to see
that over time, asindividuas have time to learn about and evauate their savings options, the
likelihood of being at the default should fall. And indeed, it does. Figure 8 shows thet the norn+
default 401(k) participation rate under automatic enrollment increases dramaticaly, from 7% to
37%, over thefirst 15 months of employment.!® Thus, given some time, many individuas do
gppear to recognize that the automatic enrollment default is not their optima savings strategy,

16 | nteresti ngly, the non-default participation rate increases at afairly steady rate from the first month of
employment. It does not appear that the incidence of match-eligibility at 1 year of service isthe factor that
precipitates a change in the savings behavior of individuals under automatic enrollment.
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and they opt to change their contribution rate and/or their investment dlocation. Nevertheless,
even after 15 months, over haf of the 401(k) participants hired under autometic enrollment are at
the defaullt.

With only alittle more than one year's worth of data subsequent to the switch to
automatic enrollment, it is difficult to say whether the default savings behavior of 401(Kk)
participants hired under automatic enrollment will continue to disspate, and if o, how long the
process will take. Thetrend over thefirgt year is both encouraging and discouraging. After 15
months, the fraction of 401(k) participants hired under autometic enrollment who are a the
default declines substantiadly, from 92% to 57%. However, after 15 months, over haf of them
are dill & the default.

O'Donoghue and Rabin (1998) propose amodd of savings behavior thet might give
cause for concern about the 57% of 401(k) participants still at the default even after ayear. In
their modd, they show that under certain conditions (specificdly, nai veté about time
inconggtent preferences), individuas may never redlocate their portfolios awvay from poor-
performing investments even when the transactions costs of doing so arerdatively smdl. These
individuas continue to persst in their belief that they will find a better alocation and change
ther portfolio tomorrow, but when tomorrow comes they decide to put the task off for another
day, and so on, for days, months, and years on end, dways believing that tomorrow is the day
they will change ther portfolio, yet each day putting things off until another tomorrow.

Another factor that may explain the high fraction of automatic enrollees who exhibit
default savings behavior is the status quo bias. In a series of decison-making experiments,
Samue son and Zeckhauser (1988) show that individuas choose to stick with the status quo a
disproportionate share of the time when one of the dternativesis framed as the satus quo
relaive to Stuaions in which none of (the same) aternativesis represented as the status quo.
Samue son and Zeckhauser give three broad explanations for the presence of a status quo bias.
Thefirgt isthat it may be rationd to stick with the status quo when there are transaction costs
involved in switching to another dternative. 1n the case of 401(k) savings behavior, the
transaction costs are two-fold: (1) learning about and evauating the various saving options, and
(2) implementing adesred change. This explanation for a status quo bias will result in the type
of procrastination that we have dready discussed--asindividuas learn about better investment
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dterndives, the transaction cogts involved in making a change are reduced and individuas will
begin to move away from the defaullt.

A second explanation given for the status quo biasis what Samuel son and Zeckhauser
label broadly as cognitive misperceptions. One example of thisis the endowment effect, aready
discussed in the context of 401(k) participation. The endowment effect could certainly explain a
preference for the default over other investment options under automatic enrollment just asit can
explain a preference for 401(k) participation under automatic enrollment. Samuelson and
Zeckhauser give another example of cognitive misperception that seems particularly rdevant in
the context of the 401(k) investment alocation process. They note that when faced with a
complicated array of decision options, a reasonable strategy to pursueis to reduce the choice s,
ignoring some options atogether. But individuds are unlikely to completdy dismiss the default,
because it isthe only option with which they have any direct experience. So, in acomplicated
decison, the default will assume an asymmetric position in the decision-making process relative
to the other outcomes, and consequently, will be more likely to be picked as the chosen
dternative.

The third explanation given by Samuelson and Zeckhauser for the status quo bias, that of
psychologicd commitment associated with theinitiad choice, is not particularly relevant in the
context of default savings behavior as this explanation presumes that the individuas have made
the initia choice that defines the status quo--thisis cearly not true in the case of the automatic
enrollment default, something chosen by the company rather than by individua 401(k)
participants.

Using actud data on individual choices (as opposed to responses to hypothetica
scenarios) Samuelson and Zeckhauser (1988) and Schweltzer, Hershey and Asch (1996)
document status quo bias in the benefits elections of employees with respect to various types of
employee benefits. The resultsin this paper certainly support the conclusions of these two
previous studies.

Are procragtination of the portfolio redllocation decision and status quo bias the only
factor that explain the differentid savings behavior of 401(k) participants under automeatic
enrollment? If so, then we ought to see Smilarities between the savings behavior of individuas
hired under automatic enrollment who reject the default and that of 401(k) participantsin earlier

cohorts not subject to automatic enrollment. Isthisthe case? Figure 9A shows the digtribution
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of 401(k) contribution rates for plan participants by cohort, essentialy replicating Figure 4A only
with the addition of a separate set of bars for non-default members of the NEW cohort. Ascan
be seen, the distribution of contribution rates for the non-default participants of the NEW cohort
looks more like the distribution of contribution rates for the other cohorts than does that of the
entire NEW cohort. However, there are till some interesting differences. The non-default
participants of the NEW cohort are somewhat more likely to have a 15% contribution rate than
are participants of the other cohorts. Thisis not surprisng--we might expect that those
employees who have the strongest incentive to move away from the default under automatic
enrollment are those whose preferred 401(k) contribution rate and investment alocation is most
different from the default. Those individuas who have a strong desire to contribute 15% of the
compensation to the 401(k) plan should have the strongest incentives to move away from the
default. But, the non-default participants of the NEW cohort are till somewhat more likely to
have a 3% contribution rate than are participants of the other cohorts. These are employees who
have dected to change their 401(k) contribution allocation away from the default money market
fund but who have nonetheless maintained the default contribution rate of 3%. That ahigher
fraction of non-default participants are at a contribution rate of 3% than are participants in other
cohorts suggests that the default is coloring the savings behavior of employees hired under
autométic enrollment even when employees rgect the default.

Figure 9B shows the ditribution of the number of funds with positive balances for non
default members of the new cohort relative to the other cohorts. Once again, the distribution of
the number of funds with positive balances for non-default participants of the NEW cohort looks
more like the distribution for the other cohorts that does that of the entire NEW cohort. But, the
non-default participants of the NEW cohort are still much more likely to have their fund baances
invested in only one fund than are members of other cohorts, and they are lesslikely to have
their fund balances invested in two, three, or four funds. As Table 9 shows, thisisthe result of
non-default participants changing their contribution rate but maintaining the default investment
dlocation of 100% in the money market fund. Non-default 401(k) participants under automeatic
enrollment are more likely to be invested in the stock market and less likely to be invested in the
money market than are the NEW cohort taken asawhole. But they are, nonetheless, about five
times more likdly to have dl of their 401(k) fundsinvested in the money market than are
members of the WINDOW or OLD cohorts (30% vs. about 6%). Thisaso provides evidence
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that the default colors the savings behavior of 401(k) participants even when they regject the
default.

Figures 9A, 9B and Table 9 suggest that procrastination and the status quo bias cannot
account for al of the differential savings behavior observed among automatic enrollees. those
401(k) participants hired under automatic enrollment who have changed their contribution rate
are dill much more invested in the money market than their non-automatic- enrollment
counterparts, and those 401(k) participants hired under automatic enrollment who have changed
ther investment dlocation are more likely to have a contribution rate of 3% than their non-
automatic-enrollment counter parts. Thus, non-default 401(K) participants under autometic
enrollment appear to have some tendency to retain aspects of the defaullt.

One explanation for the fact that even non-default 401(k) participants under autometic
enrollment appear to be more heavily invested in the money market fund, despite having
undertaken the transactions costs of changing their 401(k) contribution rate and presumably
having undergone the complex process of evauating their "optima™ savings decision, isthat
employees view the default investment dlocation under automatic enrollment as implicit advice
from the company on "the best" dlocation of one's retirement assets. Thereis one particularly
tdling piece of evidence on thisfront. Figure 10 shows the asset dlocation behavior of 401(k)
participants by cohort based on when they initidly became 401(k) participants. Individuasin
the 3+, WINDOW and OLD cohorts who became plan participants before the switch to
automatic enrollment for new employees have alow probability of having any baancesin the
money market fund or of having dl of their contributions alocated to the money market fund. In
contrast, individuas belonging to these cohorts (none of whom was subject to automeatic
enrollment) who delayed plan participation until after the switch to automatic enrollment are
much more likely to have some of their balances alocated in the money market fund and to have
al of their balances dlocated to the money market fund. In fact, in terms of investment
behavior, they ook very smilar to the non-default participants hired under automatic enrollment.
Given that the individuasin these older cohorts had to actively choose their investment
alocation since they were not subject to automatic enrollment, the most plausible explanation for
their investment behavior gppears to be that the default investment alocation is taken as advice
by at least some of the employees.
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Another explanation for the relative predominance of the money market fund and a 3%
contribution rate, even among non-default 401(k) participants hired under automatic enrollment,
is a cognitive migperception called anchoring (Tversky and Kahneman, 1974). In some decision
meaking contexts, individuals may use an initid starting vaue as areference point from which
they then make adjustments. Numerous studies have shown that while individuas tend to move
in the right direction away from their initia reference point (in the case of decisonsthat have a
right or awrong answe), their adjustments tend to be incomplete (Plous, 1993; Mussweller and
Strack, 1999). So, for example, if asked to determine the sdlling price for a house, respondents
will give an answer that istoo high if they are given areference point thet is higher than the
actud sdling price, and a price that istoo low if they are given a reference point thet is lower
than the actud sdlling price (Northcraft and Neale, 1987). In the absence of automeatic
enrollment, there is no reference point for the investment alocation, and alikely reference point
for the 401(k) contribution rate is 6%, the point a which the employer match is maximized.
Under automeatic enrollment, however, the primary reference point is clearly the defaullt.
Anchoring could hep explain: (1) why the predominant contribution rate before autometic
enrollment is 6%; (2) why the predominant contribution rate for automatic enrolleesis 3%; (3)
why a 3% contribution rate is more likely to be chosen by non-default 401(K) participants hired
under automatic enrollment than by participants hired prior to automatic enrollment; (4) why the
money market fund is the predominant alocation option for employees hired under automatic
enrollment; and (5) why the money market fund is till such acommon fund choice even
amongst non-default 401(k) participants hired under autometic enrollment.

We have discussed four explanations for the differential savings behavior of 401(k)
participants hired before and after autometic enrollment: procrastination of the contribution rate
and portfolio reallocation decision on the part of automatic enrollees, the effect of the status quo
biasin preserving the default anongst automatic enrollees, the presumption amongst automatic
enrollees (and potentidly amongst employees hired prior to autometic enrollment as well) that
the default represents investment advice on the part of the company, and the effect of the default
in anchoring the savings decisions of 401(k) participants under autometic enrollment so that they
retain agpects of the default even when making changes in their contribution rate or portfolio
dlocation. The subgtantia decline over time in the fraction of automatic enrolleeswho are a the
default certainly suggests that procragtination is an important determinant of the savings behavior



of automatic enrollees, at least in the short term. Whether the substantia fraction of participants
who remain at the default even after ayear isaresult of more severe procrastination (which
would be evidenced by further declinesin the default rate) or by a severe status quo bias (which
would be evidenced by further persistence in the default rate) remains to be seem.

Amongst 401(k) participants hired under automatic enrollment who have made some
change in their savings behavior, we find evidence of both advice effects and anchoring. Figure
10 clearly shows evidence of what seemsto be an advice effect--401(Kk) participantsin the
WINDOW and OLD cohorts who did not initiate 401(k) participation until after the switch to
automatic enrollment should not have been affected by the anchoring or status quo effects of the
default. The differences between the money market alocation of non-default automatic
enrollees and the WINDOW and OLD cohortsin Table 9, on the other hand, are likely to result
both from advice effects and anchoring effects. Our assessment of the relative magnitudes of the
advice effects in Figure 10 and the advicetanchoring effectsin Table 9 leads us to believe that
the advice and anchoring effects are about equally important in explaining the money market
investments in excess of other cohorts of the non-default NEW cohort 401(k) participants. And
clearly, if the advice effects are important in explaining the savings behavior of non-default
401(k) participants in the NEW cohort, they could be an important explanation in the default
savings behavior of this entire cohort as well.

X. The Implications of Employee Inertia on 401(k) Savings: A Smuldtion
What is the long-run impact on retirement savings of the savings behavior generated by
autométic enrollment that has been documented in this paper? To gauge the impact of default
savings behavior on the eventud savings available for retirement, we smulate the future fund
balances of al 401(k)-€ligible employees as of June 30, 1999 who were hired in the previous
year under both the provisions of the old 401(k) plan, and under the new 401(k) plan festures
with automatic enrollment and immediate digibility.
Thissmulation requires severa things, which we discussin turn:
= Predicting future compensation
=  The probability of 401(k) participation both before and after automatic
enrollment over time

= The contribution rate of 401(k) participants
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» Thedlocation of contributions between various fund classes
= A digribution of future returnsfor various fund classes.

Future compensation. To predict future compensation, we first run aregression of tota
pay on age, tenure and other demographic characteristics. We then use the regression to predict
current compensation and future compensation (based on changes in age and tenure), and use
these predictions to calculate a growth profile of future compensation relative to current
compensation. We then gpply this growth profile to the actua current compensation of the most
recent annual cohort of newly hired employees to generate a 20-year compensation profile for
these employees.

401(k) participation. Under autometic enrollment we give each individua a401(k)
participation probability of 85%. Participation in thefirs period isthen invariant--first period
non-participants are assumed to aways be non-participants, while firgt-period participants are
aways future participants. Under the old plan provisons, there are no 401(k) participantsin the
firdt period (there is a one-year service requirement for digibility). In the second period, we give
each individua a probability of participation that varies according to age and pay category, with
the actual probability corresponding to the empirica distribution of participation across these
categories. Individuas who become participants in the second period are assumed to aways be
participantsin al future periods. Second period non-participants have a transition probability of
becoming participants in the next and subsequent periods. This trangtion probability varies by
age and pay category, and dso by tenure. Aswith second period participants, individuas who
become participants in subsequent periods are assumed to remain participantsin al periodsin
the future.

Contribution rate. Participants are assigned a contribution rate that is drawn from the
probability distributionsin Figure 4A. We use one distribution under autometic enrollment
corresponding to the NEW cohort, and another distribution prior to automatic enrollment,
corresponding to the WINDOW, OLD and 3+ cohortsin Figure 4A. We assume that the
contribution rate does not change over time.

Contribution allocations. We assgn individuas a contribution dlocation thet is drawvn
from adidribution of 11 contribution alocations that we derive by aggregating the actua
contribution alocations of 401(k) participants. Each of the 11 contribution alocations gives a
different percentage alocation of 401(k) contributions to the money market, stocks and bonds.
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Two separate alocation distributions are derived for the new and old provisions of the 401(k)
plan, taken from the experience of the NEW cohort, and the WINDOW, OLD and 3+ cohorts
respectively. In both cases we assume that the contribution alocation, like the contribution rate,
isfixed over time.

Future returns. We draw ajoint rate of return for the money market, stocks, and bonds
from the higtoricd digtribution of actud returns for these three broad categories from 1926-1997.
A new joint return is drawn in each period of the smulation, but the same joint return is gpplied
to both the smulation of fund balances under autometic enrollment and the smulation of fund
bal ances under the old provisions of the 401(k) plan in each period.

After generating a stream of future compensation and 401(k) participation rates and
drawing a contribution rate and fund alocation from their respective distributions, we then
caculate a 401(k) balance for each period that is divided between the money market, stocks, and
bonds. Intheinitid period, the various fund baances equd the initid contribution dlocation. In
subsequent periods, future fund balances equa the new contribution plus the fund balance from
the previous period grossed up (or down) by the appropriate investment return drawn from the
digtribution of returns. The total 401(k) fund balance in each period equas the sum of the three
component balances. We smulated 401(k) fund baances 20 periods into the future and repeated
the Smulation 100 times.

Table 10 provides some summary statistics on the variation in the participation rates and
fund bal ances derived from the smulation. Under the old provisons of the 401(k) plan, the
401(Kk) participation rate increases with tenure in amanner very smilar to that actudly observed
for employees hired prior to automatic enrollment. There is some distribution in participation
probabilities across the various replications of the smulation, but overdl the range of
participation probabilitiesisfarly narrow. Under automatic enrollment, the mean and median
participation rate are both about 85%, and thisis assumed to be congtant across dl periodsin the
amulation.

There is substantialy more variation in the smulated distribution of fund balances by
period, and this variation increases for time periods further into the future. Thisreflects the
inherent uncertainty in predicting future returns from historical data when there is wide variation
in higtorica returns, epeciadly in the sock market. The variation in fund balances is much
greater under the old provisons of the 401(k) plan than under the new plan features. This
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reflects the dramatically different distribution of assat dlocations under the two plans. Under
autometic enrollment, the vast mgority of contributions are directed into the money market fund
where there is much less variation in returns than is the case for sock funds which iswhere
contributions are primarily invested prior to autometic enrollment.

Table 11 shows the median average fund ba ance from the 100 smulations for each of
the 20 periods, dong with the number of periodsin which fund balances under the old plan
provisions exceed those under automatic enrollment at various percentiles in the fund baance
digribution. One particularly interesting thing to noteisthat by period 4 and in dl subsequent
periods, the median average fund balance under the old plan provisions exceeds that under
autometic enrollment.  Thisis despite the fact that participation is till lower under the old plan
provisions than under automatic enrollment in year 4 (and in al periods), and despite the fact
that there are no contributions under the old plan provisonsin year one. Thisillustrates how
important the effects of default savings behavior are on future fund balances. By year 4, a
relaively short time span, total fund balances tend to be greater under the old plan provisions
than under automatic enrollment because, despite alower participation rate, individuals who do
participate contribute at a much higher level and consequently receive grester matching
contributions from the company, and they dso invest their money in ways that achieve higher
average returns.

While the old plan provisions appears to generate higher aggregate savings after 4 years,
the effect of autometic enrollment on the savings of any individual employeeis not necessarily
greater. For those wishing to promote savings, a great virtue of automatic enrollment isthat it
dramaticaly increases the 401(k) participation rate so that many would-be non-participants, who
would have previously had zero fund balances, now have positive fund balances. At the 10"
percentile of the fund balance digtribution, the fund balanceis till $0 under both the old and the
new plan provisions because under neither plan does the smulated participation rate ever exceed
90%. At the 25" percentile, however, there is dways participation under automatic enrollment,
and participation under the old plan provisons with sufficient tenure. The median fund balances
at the 25 percentile of the fund balance distribution are graphed in Figure 11A. It is not until
the 19" period that the median fund balance under the old plan provisions exceeds that under
automatic enrollment. Thus, automatic enrollment appears to increase the savings of employees
at least through the 25 percentile of the income distribution at short and even moderate time
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horizons. Table 11 showsthat it isnot until period 13 that any of the smulated fund balances
under the old plan provisions at the 25™ percentile exceed those under automatic enrollment, and
not until the 18" period that more than half do so.

As Figure 11B shows, at the 501 percentile of the fund balance distribution, balances
under the old plan provisions tend to overtake balances under automatic enrollment &t year 6, and
as Table 11 shows, by year 6 virtualy al of the smulations have fund balances at the 50"
percentile under the old plan provisons exceeding those under autometic enrollment. By year
20, the median fund balance at the 50 percentile under the old plan provisionsis more than
double that under automatic enrolIment.

At higher percentilesin the fund balance distribution (the 75™" percentileis shownin
Figure 11C), the story issmilar: balances under the old plan provisions quickly overtake
bal ances under automatic enrollment, and by 5 or 6 years out are dmost dways higher. By 15-
20 years out, there is aso quite a Sizeable difference in the median total fund baances under the
old and new plan provisions, with balances under the old provisons at least doubling, if not
amog tripling those under automatic enrollment.

Ovedl, the smulation results suggest that from an aggregate perspective, "default”
savings behavior will lead to lower total 401(K) savings after only afew years relative to more
traditiona 401(k) plans. Employeesin the lower percentiles of the savings distribution gppear to
benefit from automatic enrollment, however, because it turns nonparticipants into participants
and hagtens the participation of others. At higher percentilesin the fund baance distribution,
however, "default” behavior works to the detriment of plan participants by anchoring them to
lower contribution rates and low-return investiment alocations.

One word of caution in the interpretation of these smulationsisin order, and that is that
the smulations assume that there is no change over time in the "default” behavior of 401(k)-
eligible employees hired under automatic enrollment, an assumption that we have dready shown
isnot true--401(k) participants hired under automatic enrollment do move away from the default
over time, but certainly not immediately. Thus, the Smulaions present a worst-case scenario. |If
employees hired under automatic enrollment do move away from the default over time,
increasing their contribution rate and adopting a more aggressive investment drategy, then the
difference between the fund balances under the Old and the New plans will naturdly be
mitigated over time. If, however, the move away from the default happens dowly, or
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incompletely, or if the default continues to influence the savings behavior of 401(k) participants
ether through advice or anchoring effects, then the smulations may Hill be afarly good
indication of the likely effects of automatic enrollment on 401(k) savings.

XI.  Condudons

This paper has documented significant changesin the 401(k) savings behavior of
employeesin alarge U.S. corporation before and after a switch to automeatic enrollment, even
though none of the economic features of the 401(k) plan changed. There are two key findings.
firgt, 401(k) participation is Sgnificantly higher under automatic enrollment; second, the default
contribution rate and investment alocation chosen by the company under automatic enrolment
have a strong influence on the savings behavior of 401(k) participants. We explore avariety of
explanations for these resullts, dmogt al of which point to the notion that economicaly
sgnificant changesin savings behavior can be motivated Smply by the "power of suggestion.”
The "suggestion™ of 401(k) participation through automatic enrollment leads to alarge increase
in the 401(k) participation rate. The "suggestion” of a 3% contribution rate through the
automatic enrollment default leads to a dramatic shift in the distribution of contribution rates
among plan participants, away from 6% and higher contribution levelsto exactly 3%. And the
"suggestion” of the money market fund as the default fund dlocation leads to a substantialy
more conservative investment portfolio, one dominated by the money market fund rather than by
stocks.

While we discuss a variety of economic and norteconomic explanations for these resulits,
further research is necessary to disentangle the importance of these various factors on the savings
behavior of employees. It isimportant, however, to understand why we observe such dramatic
differencesin savings behavior, even when the economic incentives to save appear to be the
same, because the reasons underlying the behaviord differences will inform the discussion of
how best to create savings incentives. For example, if procrastination elther in 401(k)
participation or investment redlocation results from the complexity of making an optimd
savings decison, then the right responseis to find ways to make the savings decison less
complicated, perhaps by offering amenu of popular options. Alternatively, if procrastination
results from employees having inadequate information, or if employees take the automatic
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enrollment default as investment advice, then a more gppropriate response is investment
educetion.

In addition to speaking more generdly to the issue of what motivatesindividuas to save,
this paper aso spesks specifically to the economic effects of automatic enrollment as away to
encourage 401(k) participation. Automatic enrollment appears to be awin-lose approach to
changing 401(k) savings behavior. The win aspect isthat automatic enrollment draméaticaly
increases 401(k) participation, with particularly large effects among the groups who would
otherwise tend to have the lowest participation rates (blacks and Hispanics, the young, and those
with lower compensation). Automatic enrollment aso servesto partidly equdize participation
differences with respect to gender, race/ethnicity, age and compensation. The lose aspect of
automatic enrollment isthat it generates a tremendous amount of participant inertia. The vast
mgority of plan participants stick with the default contribution rate and investment alocation,
even though only atiny fraction of participants not subject to autometic enrollment voluntarily
choose that particular dlocation within this company.

To turn autometic enrollment from awin-lose proposition to awin-win propostion,
employers must find ways to move employees into higher contribution rates and more aggressive
investment strategies. One approach would be participant education. Another approach,
suggested by the favorable aspects of automatic enrollment, would be to improve the default,
ather initidly or over time. One concern of plan adminigtrators with increasing the initid
contribution rate is that this may induce employees to opt-out of 401(k) participation, and just as
there is participant inertia, there is non-participant inertiaas well. A viable dternative may beto
initidly automaticaly enroll employees at alow contribution rate, but automaticaly incresse the
contribution rate in smdl increments in the future. While employers may be wary of choosing
default fund alocations that are too aggressive because of the potential negative repercussions of
doing S0 if returnsfdl or are negative, dterndivesto very conservative investment choices
should at least be considered.

The results discussed in this paper dso have implications for the design of public policies
to encourage saving. For example, the resultsin this paper suggest that if Socia Security reform
were to include the adoption of wholly or partidly sef-directed individua accounts, a substantia
fraction of individuas would end up & the default plan specified by the Socid Security
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adminigration or legidated by Congress. In this case, getting the default "right” could have a
tremendous impact on the digtribution of retirement savings available to individuas.

Overdl, this paper raises far more interesting and important questions than it answers.
We hope that the results documented in this paper will generate further research into the issue of
what motivates individua savings behavior.
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TABLE 1. 401(k) Plan Features by Plan Date

Before 4/1/1998

After 4/1/1998

Eligibility
Eligible employees
Frd digible
Employer match digible

Contributions
Employee contributions
Employer maich

Vesting
Vesgting of employee contributions
Vesdting of employer contributions

Participation
Default participation decison
Default contribution rate
Default fund dlocetion

Other
Loans
Hardship withdrawals
Investment choices

All except union and temporary employees
After one year of employment
After one year of employment

1% to 15% of compensation’

50% of employee contribution up
to 6% of compensatior?

Immediate
2-year diff

No
None
None

Avadlable
Avadlable
9 options

All except union and temporary employees
Immediately upon hire
After one year of employment

1% to 15% of compensation’

50% of employee contribution up
to 6% of compensatior?

Immediate
2-year diff

Yes
3% of compensation
Money Market fund

Avaladle
Avallale
9 options

Source: Summary Plan Descriptions and personal communication with company officials.
# Recognized compensation includes all compensation (base, bonus, commissions, etc.) up to IRC 401(a)(17) pay limitations.
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TABLE 2. 401(k) Eligibility and Participation Defaults by Hire Date

Hired before 4/1/19972 Hired between 4/1/1997 Hired after 4/1/1998%

and 4/1/1998%
Hrd digible After oneyear of 4/1/1998 Hire date
employment
Employer match digible After one year of After one year of After one year of
employment employment employment
Default participation decison No No Yes
Default contribution rate None None 3%
Default fund alocation None None Money market fund

& For employees hired through the acquisition of other companies, eligibility for 401(k) plan participation and the employer match was
determined by the date of hire at the acquired company. Employees hired through acquisitions on or after 4/1/1998 were subject to automatic
enrollment under the same terms as newly hired employees, with eligibility for the employer match determined by the date of hire at the
acquired company.
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TABLE 3. Comparison of Worker Characteristics

Study Company U.S. Workforce U.S. Workforce
All firms Large firms (>1000)
Age
<20 0.5% 6.5% 6.5%
20-29 21.7 21.6 222
30-39 37.0 25.6 254
40-49 26.4 24.1 24.8
50-59 12.1 15.0 15.3
60-64 16 3.8 34
65+ 0.7 34 2.4
Gender
Mde 22.3% 53.1% 50.3%
Femde 71.7 46.9 49.7
Ethnicity®
White 73.2% 74.6% 72.8%
Black 135 11.3 145
Hispanic 10.0 9.5 7.9
Other 34 4.6 4.8
Hours
Full-time (HPW$35) 94.3% 78.8% 81.7%
Part-time (HPW<35) 5.7 21.2 18.3
Compensation®
<$20K 12.5% 46.1% 38.3%
$20-$29K 35.1 18.3 18.2
$30-$39K 19.3 135 154
$40-$49K 131 8.1 10.2
$50-$59K 6.9 4.9 6.8
$60-$69K 4.3 3.0 4.1
$70-$79K 2.4 1.8 2.3
$8OK + 6.4 4.4 4.8
Geography
East 21.7% 18.9% 17.5%
Midwest 32.8 24.1 235
South 31.3 34.7 37.2
West 131 224 21.8
Other® 11 -- --

Authors' calculations. The sampleinthefirst columnisall active employeesin the study company employed
on March 31, 1999. The samplein the second columnisall individualsin the March 1998 CPS who worked in
the previous year (all CPS tabulations are weighted).

& Ethnicity in the CPSis coded from the questions on race and Spanish ethnicity. We codeindividuals as
"White" if their race is white and they do not report Spanish ethnicity, "Hispanic" if their race is white and they
do report Spanish ethnicity, "Black" if their raceisblack regardless of Spanish ethnicity, and as"Other" if their
race is anything other than white or black regardless of Spanish ethnicity.

®Inthe company data, compensation is the sum of annual base pay, incentive payments, and commissions. In
the CPS, compensationisall labor market earnings from the previous year (1997).

¢In the company data, the "Other" region is comprised of employees living and working in Puerto Rico and a
few employees who live in Canada but work in the U.S.
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TABLE 4.

Comparison of Worker Characteristics Across Cohorts

OLD WINDOW NEW
Average age (years) 37.2 36.0 34.5
Gender
Mde 25.4% 23.9% 22.0%
Femde 74.6 76.1 78.0
Ethnicity?
White 77.1% 71.7% 68.8%
Black 12.5 16.8 18.9
Higpanic 7.1 8.2 6.7
Other 3.3 34 5.6
Hours
Full-time (HPW$35) 96.7% 95.6% 95.8%
Part-time (HPW<35) 33 4.4 4.2
Compensation
Mean $41,970 $38,424 $34,264
Median $33,470 $30,530 $26,519
Geography
East 17.0% 13.7% 16.9%
Midwest 38.2 34.9 31.0
South 28.2 33.0 32.0
West 14.6 16.1 19.6
Other” 2.0 2.3 0.6
Business Unit
A 2.4% 2.0% 1.7%
B 3.6 3.2 2.4
C 38.9 40.1 30.2
D 3.7 44 6.1
E 2.0 2.8 34
F 14.4 16.4 18.0
G 35.0 311 38.3
H 0.0 0.1 0.03
Number of Employees N=3286 N=4257 N=5812

Authors calculations. The sampleis active employeesin the study company employed on June 30, 1999.

& Compensation is the sum of annual base pay, incentive payments, and commissions.
P The "Other" region is comprised of employees living and working in Puerto Rico and a few employees who live
in Canada but work inthe U.S.
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TABLE 5. The Effects of Automatic Enrollment and Immediate Eligibility
on the 401(K) Participation Rate

Automeatic Enrollment Immecdiate Eligibility

Paticipationrate  Participationrate  Participationrate  Participation rate
of Window cohort  of New cohorton  of Old cohorton  of Window cohort

on 6/30/98 6/30/99 6/30/98 on 6/30/99
Overall 37.4% 85.9% 48.7% 49.4%
Gender
Mde 42.3 85.7 56.1 55.9
Femde 35.9 86.0 46.3 47.4
Race/Ethnicity
White 42.7 88.2 534 54.4
Black 21.7 81.3 30.7 32.6
Hispanic 19.0 75.1 27.8 34.5
Other 46.2 85.2 55.0 62.9
Age
Age<20 -- 73.6 25.0 333
Age 20-29 25.3 82.7 36.7 36.9
Age 30-39 37.2 86.3 47.9 50.3
Age40-49 47.3 90.1 54.9 58.0
Age 50-59 51.8 90.0 64.3 64.3
Age 60-64 60.0 86.0 60.6 70.0
Compensation
<$20K 12.5 79.5 20.0 21.2
$20-$29K 24.5 82.8 31.7 35.3
$30-$39K 42.2 88.9 50.1 55.4
$40-$49K 51.0 91.8 61.6 64.5
$50-$59K 61.6 92.8 70.2 75.2
$60-$69K 59.7 94.7 79.2 75.1
$70-$79K 57.9 91.5 76.3 71.6
$80K + 68.3 94.2 76.3 82.6
Sample Sze N=4249 N=5801 N=3275 N=4247

Author's calculations. The sampleis 401(k) eligible active employees belonging to the cohort and employed on the
date listed in the column headings. The sampleisrestricted to employees under the age of 65 as of the date listed in
the column headings.

51



TABLE 6. The Effects of Automatic Enrollment and
Immediate Eligibility on Average 401(K) Contribution Rates

Autometic Enrollment Immediate Eligibility

Contribution rate Contributionrate  Contribution rate Contribution rate
of Window cohort  of New cohorton  of Old cohort on of Window cohort

on 6/30/98 6/30/99 6/30/98 on 6/30/99
Overall 7.3 4.4 7.3 7.2
Gender
Mde 7.6 4.9 79 7.4
Femde 7.1 4.2 7.0 7.1
Race/Ethnicity
White 75 4.7 7.4 75
Black 5.0 3.3 54 5.0
Hispanic 6.8 3.7 6.6 6.1
Other 8.9 5.0 9.2 8.8
Age
Age<20 5.9 3.2 -- 4.5
Age 20-29 7.1 3.8 6.4 6.0
Age 30-39 7.6 44 6.9 6.9
Age40-49 8.8 4.9 7.8 7.6
Age50-59 9.5 54 8.2 9.0
Age 60-64 6.0 6.9 9.5 9.7
Compensation
<$20K 6.3 34 6.0 5.7
$20-$29K 55 35 5.9 5.7
$30-$39K 6.9 4.6 6.6 6.9
$40-$49K 7.7 52 7.8 7.7
$50-$59K 8.3 6.2 8.4 8.4
$60-$69K 8.7 7.1 8.6 9.1
$70-$79K 10.0 8.0 8.8 9.9
$80K + 8.8 6.6 7.7 8.2
Sample Sze N=1589 N=4983 N=1598 N=2099

Authors calculations. The sampleis401(k) participants belonging to the cohort and employed on the date listed in
the column headings. The sampleisrestricted to employees under the age of 65 on the date listed in the column
headings.
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TABLE 7. 401(k) Asset Allocation and Contribution Statistics by Broad Fund Classification

Tenure/Cohort
ALL 3+ OLD WINDOW NEW

Fraction with balances in fund type:

Any money market 49.6% 42.0% 18.2% 17.0% 90.8%

Any stocks 711 86.3 91.8 90.9 24.1

Any bonds 46.9 61.1 52.1 534 135
Fraction with balances in fund type:

Only money market 24.3% 6.5% 5.2% 6.1% 75.3%

Only stocks 22.3 24.1 39.5 38.9 5.0

Only bonds 2.2 3.3 2.3 2.0 0.2
Sample Sze N=19,935 N=10,544 N=1979 N=2207 N=5205
Fraction with contributions to fund type:

Any money market 35.2% 19.3% 13.9% 13.9% 82.5%

Any stocks 69.1 86.0 91.8 90.2 19.6

Any bonds 41.4 54.4 48.2 50.6 10.1
Fraction with contributions to fund type:

Only money market 25.5% 5.1% 5.0% 6.4% 80.0%

Only stocks 314 37.9 44.8 42.3 9.4

Only bonds 3.8 6.3 2.6 2.3 0.3
Average contribution allocation to fund type:

Any money market 28.5% 9.8% 7.3% 8.2% 80.5%

Any stocks 54.9 67.1 75.0 73.3 16.4

Any bonds 16.6 23.1 17.8 185 31
Sample Sze N=18,468 N=9492 N=1877 N=2107 N=4992

Authors' calculations. The sample for fund balance allocationsis all active employees with non-zero 401(k) fund balances on 6/30/99. The sample for

contribution alocationsisall active 401(k) plan participants on 6/30/99. The sampleis restricted to employees under the age of 65 and with three or
more months of tenure.
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TABLE 8. "Default" 401(k) participation and investment behavior

"Default” Rate
"Defat’ indudes ~ "Default’ condiiond ~ Non-default 401(k)
participation on participation participation Rate
Overall 61.1 71.2 24.8
Gender
Men 51.5 60.1 34.2
Women 63.8 74.3 22.1
Race/Ethnicity
White 58.8 66.7 294
Black 71.2 87.8 10.0
Higpanic 574 76.5 17.7
Other 59.6 69.9 25.6
Age
<20 66.7 90.6 6.9
20-29 64.3 77.8 18.3
30-39 60.9 70.6 25.3
40-49 59.2 65.7 30.9
50-59 53.7 59.7 36.6
60-64 37.2 43.2 48.8
Compensation
<$20K 70.9 89.3 85
$20-$29K 69.0 83.3 13.8
$30-$39K 59.6 67.0 29.3
$40-$49K 51.5 56.1 40.4
$50-$59K 39.3 424 53.5
$60-$69K 38.5 40.1 56.3
$70-$79K 28.7 314 62.8
$BOK + 34.2 36.3 60.0
Sample Sze N=5801 N=4983 N=5801

Authors' calculations. The sampleis active 401(k) eligible employees belonging to the NEW cohort as of 6/30/99.
The sample excludes employees who are aged 65 and over. Inthefirst columns, "Default" is defined as
participating in the 401(k) plan at a 3% contribution rate invested 100% in the money market fund. In the second
column, the sampleis restricted to 401(k) participants and "Default” isdefined as a 3% contribution rate invested
100% in the money market fund. In thethird column, the “Non-default participation rate” isthe fraction of
employees participating in the 401(k) plan with a contribution rate other than 3% and/or an investment allocation
other than 100% in the money market fund.




TABLE 9. 401(k) Asset Allocation and Contribution Statistics by Broad Fund Classification

Tenure/Cohort
NEW
3+ OLD WINDOW ALL Non-Defaullt

Fraction with balances in fund type:

Any money market 42.0% 18.2% 17.0% 90.8% 71.3%

Any stocks 86.3 91.8 90.9 24.1 67.7

Any bonds 61.1 52.1 534 135 37.6
Fraction with balances in fund type:

Only money market 6.5% 5.2% 6.1% 75.3% 30.8%

Only stocks 24.1 39.5 38.9 5.0 15.5

Only bonds 3.3 23 2.0 0.2 0.5
Sample Sze N=10,544 N=1979 N=2207 N=5205 N=1664
Fraction with contributions to fund type:

Any money market 19.3% 13.9% 13.9% 82.5% 39.3%

Any stocks 86.0 91.8 90.2 19.6 68.1

Any bonds 54.4 48.2 50.6 10.1 35.1
Fraction with contributions to fund type:

Only money market 5.1% 5.0% 6.4% 80.0% 30.6%

Only stocks 37.9 44.8 42.3 94 32.6

Only bonds 6.3 2.6 2.3 0.3 0.9
Average contribution allocation to fund type:

Any money market 9.8% 7.3% 8.2% 80.5% 32.5%

Any stocks 67.1 75.0 733 16.4 56.7

Any bonds 23.1 17.8 18.5 31 10.8
Sample Sze N=9492 N=1877 N=2107 N=4992 N=1440

Authors' calculations. The sample for fund balance alocationsis all active employees with non-zero 401(k) fund balances on 6/30/99. The samplefor
contribution allocationsis all active 401(k) plan participants on 6/30/99. The sampleisrestricted to employees under the age of 65 and with three or
more months of tenure.
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TABLE 10. Summary Statisticson Smulated Fund Balances

Under the Old 401(k) Plan Provisons and Under Automatic Enrollment

Mean Median Minimum Maximum
Old 401(K) Plan Provisions
Participation rate
Year 1 0 0 0 0
Year 5 64.1% 64.1% 62.2% 65.7%
Year 10 77.9% 77.9% 76.4% 79.4%
Year 15 79.0% 79.0% 77.5% 80.7%
Year 20 80.1% 80.2% 78.7% 81.8%
50" percentile fund balance
Year 1 0 0 0 0
Year 5 $6,650 $6,652 $4,669 $8,227
Year 10 $27,656 $27,444 $12,763 $49,524
Year 15 $66,526 $65,289 $28,601 $127,510
Year 20 $132,252 $113,355 $51,397 $352,084
Automatic Enrollment
Participation rate 84.7% 84.8% 83.6% 85.9%
(invariant across years)
50" percentile fund balance
Year 1 $777 $780 $750 $782
Year 5 $6,504 $6,504 $5,825 $7,307
Year 10 $16,394 $16,375 $14,373 18,276
Year 15 $30,146 $29,808 $25,415 $35,860
Year 20 $48,630 $48,290 $41,542 $58,102

Authors' calculations. Seethetext for details on the simulation. The simulation was performed 100 times.
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TABLE 11. Comparing the Smulated Distributions of Fund Balances
Under the Old 401(k) Plan Provisonsand Under Automatic Enrollment

Median average Number of amulations with fund balances under the old plan provisons
fund baance: exceeding fund balances under automeatic enrollment &t the:
Year Oldplan Automatic 10" petl. 25" pctl. 50" pctl. 75" pctl. 90" pctl. 95" potl.
provisons enrollment

1 $0 $1,182 0 0 0 0 0 0
2 $1,859 $2,994 0 0 0 0 0 0
3 $4,249 $4,934 0 0 0 97 97 80
4 $7,210 $7,068 0 0 0 98 97 94
5 $10,662 $9,368 0 0 57 100 100 98
6 $14,757 $11,834 0 0 93 100 100 98
7 $19,206 $14,409 0 0 99 100 100 98
8 $24,399 $17,183 0 0 98 100 100 98
9 $31,004 $20,297 0 0 97 99 99 97
10 $35,251 $23,208 0 0 99 99 99 99
11 $41,751 $26,977 0 0 99 99 99 99
12 $49,248 $30,478 0 0 99 100 99 98
13 $59,542 $34,571 0 5 100 100 100 100
14 $69,401 $39,102 0 14 100 100 100 99
15 $80,917 $43,360 0 23 100 100 99 99
16 $89,427 $48,108 0 30 100 100 100 98
17 $108,364 $53,186 0 42 100 100 100 98
18 $111,630 $57,778 0 46 100 100 100 98
19 $129,956 $63,593 0 55 100 100 100 100
20 $141,834 $68,678 0 54 100 100 100 100

Authors calculations. Seethetext for details on the simulation. The simulation was performed 100 times.
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FIGURE 1. Time Line of Data Collection Relative to the 401(k) Plan Change
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FIGURE 2. Definition of Employee Cohorts
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Fraction of Participants

80%

60%

40%

20%

0%
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Fraction of Employees

FIGURE 5. Number of Funds with Balances by
Cohort for Employees with Positive Balances
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Average Fraction of

401(k) Balances

Figure 6. 401(k) Asset Allocation by Cohort
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Non-default participation rate

of the NEW cohort after 1 year

FIGURE 7. 401(k) Participation Under the Old 401(k) Plan
Provisions and Non-default 401(k) Participation Under
Automatic Enrollment
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FIGURE 8. Tenure and the Non-default 401(k)
Participation Rate Under Automatic Enrollment
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FIGURE 9A. Distribution of 401(K) Contribution
Rates for Non-default Participants Under
Automatic Enrollment and Other Cohorts
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FIGURE 10A. Asset Allocation by Date of Initial 401(k)
Participation: Average Money Market Allocation
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FIGURE 11A. Median Fund Balance at the 25th Percentile
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FIGURE 11B. Median Fund Balance at the 50th Percentile
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FIGURE 11C. Median Fund Balance at the 75th Percentile
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