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Abstract

To contribute to a retirement plan (barring an increase in income), an individual must either
reduce consumption or increase debt. Using data from the 2004 wave of the Survey of
Income and Program Participation, we examine the extent to which contributing to 401(k)-
type accounts leads to an increase in short-term financial difficulties, particularly among
low-income individuals. After instrumenting for plan take-up, we find that contributing to a
401(k) plan appears to have a small positive impact on the presence of any material
hardship and debt holding among the lowest income quintiles, though that effect diminishes
further up the income distribution.

JEL CODES: J32, E21, H31
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1. Introduction

Whether low-income individuals are saving adequately for their retirement years is a
perennial concern of policymakers and academics. Although there are several ways in
which low-income individuals could prepare for retirement, including being eligible
for Social Security, participating in a firm’s defined benefit (DB) pension plan, con-
tributing to individual retirement accounts (IRAs), and participating in an
employment-based retirement plan (such as 401(k) plans, 403(b) plans, and other
similar plans), the take-up of voluntary savings plans such as IRAs and 401(k)’s

* The views expressed are those of the authors and are not necessarily those of the U.S. Department of the
Treasury. We wish to thank Day Manoli and participants at the 2012 Annual Meeting of the National
Tax Association for helpful advice and comments.

PEF, 15 (4): 407–428, October, 2016. © Cambridge University Press 2015. This is a
work of the U.S. Government and is not subject to copyright protection in the United
States.
doi:10.1017/S1474747215000050 First published online 30 March 2015

407

https://doi.org/10.1017/S1474747215000050  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747215000050


has generally been low among lower income workers. For example, Copeland (2012)
estimates that in 2010, among families with income below $25,000, less than 9% had
an employment-based defined contribution (DC) plan and less than 10% had an IRA
or Keogh plan.1 Thus, a recent aim of policy has been to increase participation in and
contributions to these types of plans,2 and several studies have demonstrated that pol-
icy interventions like auto-enrollment in 401(k) plans lead to increased participation
and savings rates among employees. However, little attention has been paid to how
individuals adjust their finances in order to fund the contributions to their retirement
accounts, or whether the reduced liquidity of these accounts leads to problems if the
individual faces a negative shock. In this paper, then, we examine whether partici-
pation in 401(k) plans are correlated with increased short-term debt or increased
short-term material hardships, as money is set aside for consumption well into the
future.
IRA and 401(k)-type plans have the benefit either that contributions are tax-

deductible (traditional accounts) or that withdrawals are tax-free (for Roth accounts).
Amounts in these accounts are less liquid than in taxable accounts, however. If a with-
drawal is made from a traditional account prior to the qualifying retirement age (gen-
erally 59½), such a withdrawal is subject to a 10% penalty (though there are a number
of exceptions)3 and is taxed as ordinary income.4 In addition, the ability to make a
withdrawal or take a loan from a 401(k)-type plan at a current employer is limited.5

Recent policy interventions to encourage low-income individuals to save for retire-
ment have generally taken two forms. The first has been to provide a financial incen-
tive to contribute to retirement accounts. In 2002, the Saver’s Credit was introduced,
which provides a non-refundable credit to low-income taxpayers that is based on the
amount placed in a qualified retirement account and the income of the taxpayer.
Several analysts have suggested further expansions to the Saver’s Credit, and the
President’s FY2011 Budget (U.S. Office of Management and Budget, 2010) contained
two proposals aimed at increasing retirement savings among lower income taxpayers,
including an expansion of the Saver’s Credit and the auto-enrollment of workers not
otherwise covered by a retirement plan in workplace IRAs.
The second policy intervention has been to encourage employers to automatically

enroll their employees in a firm’s 401(k)-type plan upon being hired, unless the

1 For households with incomes $25–50K, $50–100K, and $100K, these figures are 34.7%, 49.6%, and
69.0% for DC plans and 21.0%, 32.4%, and 59.6% for IRA/Keogh plans.

2 Throughout this paper, we use the shorthand ‘contributing to a DC plan’ to refer to contributions to a
DC plan by an employee, and not by an employer on behalf of the employee.

3 Withdrawals from 401(k) and IRA plans are exempt from the 10% penalty if they are due to death, dis-
ability, or unreimbursed medical expenses. In addition, withdrawals from IRA plans are exempt from the
penalty if they are used as payments for qualified higher education expenses, payments in a qualified
first-time home purchase (up to $10,000), or payments after unemployment compensation has been
received for 12 consecutive months.

4 For withdrawals from Roth accounts, because contributions were made with after-tax funds, the penalty
applies only to the earnings on the contribution, and neither the contribution nor any earnings are taxed.

5 Withdrawals from a current employer are generally not allowed unless the individual has reached age
59½ or meet a hardship condition. (See http://www.irs.gov/Retirement-Plans/Retirement-Plans-FAQs-
regarding-Hardship-Distributions.) In addition, plans are not required to allow hardship loans and
distributions, many participants may not be aware of their availability, and participants desiring such
a distribution or loan must demonstrate that they are facing a hardship. As a result, such transactions
are relatively rare.
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employee affirmatively opts out of participation (rather than requiring workers to
affirmatively choose to contribute). To this end, the Pension Protection Act of
2006, among other things, provided statutory authority for employers to automati-
cally enroll workers in DC plans.
The desirability of these policy interventions, however, rests on the assumption that

a low participation rate among low-income individuals is a problem to be concerned
about and remedied. Theoretically, however, it is not clear that this is the case.
McFadden (2010) shows that in a simple intertemporal choice model that allows
for conventional saving, a home purchase (possibly with a mortgage), revolving
credit, and 401(k) saving, that it is rational for borrowers who have high marginal
interest rates on their borrowing to pay down some debt rather than holding some
savings in a 401(k) account. As a result, nonparticipation in a 401(k) account may
be desirable for some individuals, and inducing those individuals to participate in a
401(k) plan through auto-enrollment may leave them worse off. Notably, although
auto-enrollment policies typically include an option to opt out, the success of such
policies rests in part on the inattention of employees who rely on default choices.
This suggests that some people who would be better off by opting out may fail to
do so.
In addition, participating may lead the individual to incur additional debt or face

material hardships. Consider an individual making a decision each period of how
much to consume, how much to save in a liquid taxable account and how much to
contribute to a relatively illiquid IRA or 401(k)-type plan, and suppose that the indi-
vidual has contributed to the tax-preferred account for some time. To contribute to a
retirement plan (barring an increase in income), an individual can either shift their
savings from a taxable to a tax-preferred account, reduce consumption, or increase
debt. As noted below, to the extent that low-income individuals participate in retire-
ment savings plans, it appears that contributions at least partially constitute new sav-
ings that is not simply shifted from another type of account, making it more likely that
low-income individuals are either reducing consumption or taking on debt in order to
contribute to a retirement account.6

Now, suppose that the individual faces a negative income, health, or expense shock
in a particular period. If the individual is rational and reoptimizes, to balance their
contemporaneous budget they will be able to stop contributions to the tax-preferred
plan and use the funds in the taxable account (if any). If such funds are not sufficient,
however, the individual faces three choices. First, they might be able to withdraw
funds from the 401(k) account, incurring taxes and penalties,7 or they may be able
to take out a loan on the account (though such a withdrawal or loan may not be
allowed).8 Second, they could take on debt, though such debt may carry a high

6 Indeed, Fellowes and Spiegel (2013) found that, between 2010 and 2011, over 60% of households that
have a DC plan added more debt to their family balance sheet than they contributed to retirement
savings.

7 Love (2006), for example, finds that younger workers save in 401(k) plans primarily as precautionary sav-
ings against job loss.

8 If the shock involved separation from an employer, they would be able to withdraw from their employer-
based retirement account. If not, such a withdrawal or loan would be contingent on experiencing one of
the hardship conditions noted above and the employer allowing the withdrawal or loan.
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interest rate. Third, they could decrease consumption, though this may involve forgo-
ing some spending on necessities.
Further, suppose that the individual contributed to the tax-preferred account either

because they were using it as a self-control device,9 or because they signed up for the
account when they were hired and have been inattentive since.10 In such a case, even
when facing a negative shock, they may not reoptimize and may continue contribu-
ting to the account. As a result, balancing the individual’s contemporaneous budget
constraint would involve taking greater amounts of debt or forgoing additional
consumption.
Although the discussion above applies to any individual, it seems reasonable that

individuals with little discretionary income would be more likely to have to avail
themselves of either increasing debt or decreasing consumption.
In this paper, then, we seek to study whether policies encouraging 401(k)-type plan

participation are potentially detrimental to the individual by leading to increased ma-
terial hardships (such as the lack of sufficient food or the inability to afford needed
housing, utilities, or health expenses) or an increase in debt that is of a type that
tends to carry a high interest rate. Since our data pre-dates the more widespread
use of auto-enrollment into DC plans, any impacts of DC plan participation that
we find are among individuals who affirmatively opted in to DC plan participation.
However, one might expect that these impacts are likely to be larger among those
who are auto-enrolled.
To examine these questions, we utilize data from the 2004 wave of the Survey of

Income and Program Participation.11 In specifications in which we instrument for
contributing to a DC plan with an indicator for whether an individual’s employer
offers a plan to any employee, our estimation results suggest that, among those in
lower household income quintiles, participating in a DC plan leads to higher prob-
abilities of experiencing any type of material hardship. In addition, the likelihood
of holding credit card or other debt increases across quintiles, though the amount
of debt does not appear to increase.
The paper proceeds as follows. Section 2 reviews the relevant literature, and Section

3 describes the data. Section 4 outlines the estimation method to examine the impact
of DC plan participation on the presence of hardships and debt, and Section 5 pre-
sents the estimation results. Section 6 concludes.

2. Related literature

There is substantial debate over whether and how much the availability of tax-
preferred retirement affects the savings rates of households. Several papers (surveyed
in Poterba et al., 1996) found that these plans tend to increase savings among plan

9 See Laibson et al. (1998).
10 See Madrian and Shea (2001), Choi et al. (2001, 2004a, b).
11 In a previous draft of this paper, we also utilized data from the 2008 wave of the SIPP. However, because

of the financial crisis and ensuing recession, and the implementation of the Pension Protection Act of
2006, the results across waves were not comparable. Thus, we have decided to focus on analysis using
the 2004 SIPP, as it is likely to reflect the impact of participation on hardships in non-recessionary econ-
omic conditions.
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participants, whereas other authors (surveyed in Engen et al., 1996) found that most
of the contributions to these plans consist of amounts that would have been saved
otherwise (either in non-tax-deferred instruments, or by borrowing less to finance
other assets). More recently, Benjamin (2003) finds positive but smaller effects of
401(k) eligibility on savings using propensity score matching, while Gelber (2009)
finds that savings increase substantially when workers who were not initially eligible
to participate in an employer’s 401(k) plan become eligible. In addition, results in
Engen and Gale (2000) and Chernozhukov and Hansen (2004) suggest that 401(k)
accounts do increase wealth among those with low earnings or assets, respectively.
Thus, to the extent that low-income individuals participate in retirement savings
plans, it appears that contributions at least partially constitute new savings that is
not simply shifted from another type of account.
Four recent studies have attempted to examine whether higher Saver’s Credit rates

are associated with higher rates of contribution, and the results are mixed. In an ex-
periment conducted with H&R Block that was structured to be similar to the Saver’s
Credit, Duflo et al. (2006) find that contributions to an H&R Block IRA product
increased significantly with the presence of a match and a higher match rate, with
match rates of zero, 20% and 50% associated with take-up rates of 3%, 8% and
14%. However, using H&R Block tax return data from 2005, Duflo et al. (2006)
and Duflo et al. (2007) find that take-up and contributions increased only slightly
with the actual Saver’s Credit rate, with an increase from 25% to 100% yielding
only a 1.3 percentage point increase in take-up. Using public use tax return data,
Ramnath (2013) also finds no significant effect of the credit rate on contributions,
while Heim and Lurie (2014) find that the introduction of the Saver’s Credit led to
an increase in the propensity to contribute and the amount contributed, but that
the response was centered among taxpayers with higher lifetime income.
Finally, a recent set of papers, including Madrian and Shea (2001), Choi et al.

(2004a, b) and others, have examined the impact of automatic enrollment of workers
in employment-based retirement plans on participation in those plans, and have found
that such policies significantly increase the likelihood that a worker contributes to a
tax-preferred account.

3. Data

This paper uses data from the 2004 panel of the Survey of Income and Program
Participation. The SIPP is a longitudinal survey in which respondents are interviewed
every 4 months over a 3-year period.12 Each wave consists of a core survey, with a set
of questions that are asked in every interview, and several topical modules, which con-
tain questions on specific topics.
The SIPP offers several important advantages for this type of study. First, the SIPP

is a nationally representative sample of all ages of respondents, and oversamples low-
income respondents, which are a focus of concerns about unpreparedness for retire-
ment. Second, the SIPP contains questions on retirement plan participation, debt

12 Detailed information on the SIPP can be found at http://www.census.gov/sipp/usrguide.html
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holdings, and material hardships of respondents, so that we can examine the relation-
ships between these variables.
For this study, we use information that was collected in Wave 5 (in June–September

2005), Wave 6 (in October 2005–January 2006), and Wave 7 (in February 2006–May
2006). From the core survey, we use information the demographic characteristics of
respondents, including their income, gender, education level, whether they are mar-
ried, and whether they own a home. We take the values of these variables from the
Wave 7 core survey, so that we are using the respondents’ characteristics at the
same time that they are answering questions on employer-based retirement plans.
We also use information on the respondent’s household income. For this variable,
we aggregate income reported in Waves 5–7, so that we have an annualized measure.
We then merge in information from three topical modules – the Retirement and

Pension Plan Coverage module from Wave 7, the Assets and Liabilities module
from Wave 6, and the Adult Well-Being module from Wave 5. Ideally, information
on employer-based retirement plans, loan holdings, and material hardships would
have been asked in the same wave, and so all variables would represent responses
covering the same timeframe. Unfortunately, the SIPP asked these questions in differ-
ent waves, and so the reference periods for each set of questions do not coincide per-
fectly with each other. However, these questions are all asked within one calendar
year, and so we treat the data as a cross-section.13

From the Wave 7 – Retirement Plan and Pension Coverage module, we extract in-
formation on participation in and contributions to employer-based plans. In this
module, individuals that are identified as workers in the core module of Wave 7 are
asked first to identify the main job at which they work, and then they are asked
about pension plans available at that job. Respondents are asked whether the em-
ployer offered a retirement or pension plan to anyone in the company, and if so,
are asked follow-up questions regarding what type of plan it is (in particular, whether
it is a DC plan) and whether the respondent is included in the company plan. If they
are included in the company plan, respondents are asked whether they contributed; if
they are not included, respondents are asked for the reason why they were not in-
cluded. Using these answers we code up three variables. The first denotes that the
respondent’s firm offers a DC plan to any employees, the second denotes that the re-
spondent was offered such a plan by their employer14, and the third denotes that the
respondent contributed to the plan.

13 Unfortunately, the questions about DC plan participation ask about contemporaneous DC plan partici-
pation, and come 8 months after the questions on hardships (which have a 12-month look-back period)
and 4 months after the questions on debt-holding (which ask for a contemporaneous stock) and so it is
possible that an individual could have changed their DC plan participation status after answering ques-
tions about hardships and debt. However, the average job tenure in our sample exceeds nine years, and
87% of our observations have been at their job for more than 20 months as of Wave 7. As a result, it
seems likely that those who are contemporaneous DC plan participants were also DC plan participants
when the questions about hardships and debt were asked in prior waves.

14 For this variable, we count the respondent as being offered a plan by their employer if they are included
in the employer’s plan, or if they are not included for one of the following reasons: cannot afford to con-
tribute; do not want to tie up money; employer does not contribute or contribute enough; do not plan to
be in job long enough; do not need it; have an IRA or other pension plan coverage; spouse has pension
plan; have not thought about it; or some other reason. We consider an individual to not have been
offered a plan if they give one of the following reasons for not being included: no one in my type of
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We then merge to this data information from the Wave 5 – Adult Well-Being top-
ical module. This module seeks to determine whether respondents had trouble meet-
ing basic needs in the prior year. Respondents are first asked whether there was a time
during the past 12 months when they did not meet all of their essential expenses.
Respondents are then asked a number of questions regarding whether in the past
12 months they were not able to meet particular expenses. These include not paying
the rent or mortgage; not paying gas, oil, or electric bills; whether the utility shut off
service; whether the telephone company disconnected service; not going to the doctor
or hospital when needed; not seeing the dentist when needed; whether there was often
or sometimes not enough to eat; whether sometimes or often food that was bought did
not last and there was no money to buy more; and whether sometimes or often
balanced meals were not affordable. We combine some of these categories to create
four indicator variables. These denote having difficulties with housing, utilities, medi-
cal or dental, or food expenses.
Finally, we merge in variables from the Wave 6 – Assets and Liabilities topical

module. In this set of questions, respondents are asked about the presence and
amounts of various types of debt on the last day of the survey’s reference period.
We create variables denoting the presence and amounts of five types of debt, held
either individually or jointly with a spouse: store or credit card debt, bank or credit
union loans (other than car or housing), car debt, house debt, and other debt (includ-
ing medical bills, private loans, educational loans, and others, but excluding car and
housing loans).
When this process is complete, we have observations at the individual level, includ-

ing information on retirement plan participation, employer offer of a plan, debt hold-
ing and material hardship. Finally, we restrict the sample to include only individuals
aged 22–65 who are employed and are not business owners. To account for oversam-
pling of low-income respondents, all tabulations and regressions were performed
using the SIPP’s final weights.
Table 1 presents sample statistics. Means are presented for the entire sample, as well

as contributors and non-contributors separately, along with the statistical significance
of differences between these groups. The average age of the sample is 43, with contri-
butors slightly older than non-contributors on average. Contributors tend to be more
likely to work full time, be a member of a union, have higher earnings, and be more
educated, while non-contributors are more likely to have a DB plan. Slightly more
than half of the sample is male, while 61.5% of the sample is married.
In Table 2, we present means of the main dependent and independent variables for

the whole sample, for contributors and non-contributors separately, and for each
quintile of household income.15 In the full sample, 35.7% of respondents are contri-
butors to a DC plan. That fraction increases with income, from a low of 21.0% in
the bottom income quintile to 49.5% in the top income quintile. Almost 21% of the
sample reports facing some type of material hardship, with non-contributors being

job is allowed in the plan; do not work enough hours, weeks or months per year; have not worked long
enough for this employer; started job too close to retirement date; or too young.

15 The income cut points for these quintiles are $35,780; $53,852; $73,843; and $104,498.

Impact of participation in retirement savings plans on material hardship 413

https://doi.org/10.1017/S1474747215000050  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747215000050


more likely to report a hardship than contributors. Not surprisingly, the presence of
material hardships tends to be concentrated in the lower income quintiles, with 41.6%
of the lowest income quintile reporting some type of material hardship compared with
just 6% in the highest income quintile. Finally, 52.1% of the sample holds credit card
debt, 8.6% hold some bank or credit union debt (other than car or house debt), 52.1%
hold car debt, 57.1% hold house debt, and 14.6% hold some other type of debt (in-
cluding medical bills, private loans, and education loans). Across all types of debt,
contributors are more likely to hold debt than non-contributors. With the exception
of house debt, which increases across household income quintiles, debt-holding
tends to be highest for income quintiles three and four, with lower fractions holding
loans among both higher and lower income quintiles.
Finally, in Table 3 we examine whether any differences in material hardship be-

tween contributors and non-contributors emerge when we look within household in-
come quintiles. For the four highest income quintiles, material hardships tend to be
higher among non-contributors. Among the lowest quintile, however, utility problems
are more prevalent among contributors. Finally, debt holding tends to be higher
among contributors than non-contributors, and this is particularly true in the two
lowest income quintiles.
Taken together, then, these tabulations are not consistent with DC account partici-

pation leading to an increase in material hardships among contributors overall,
though contributing and hardships are positively related among the lowest income
quintiles for particular types of hardships. Contributing does, though, appear to be

Table 1. Sample statistics

Total Non-contributors Contributors Difference

Earnings 76,936 69,400 90,492 −21,092***
Presence of any DB plan 0.278 0.303 0.233 0.071***
Positive IRA balance 0.288 0.243 0.368 −0.125***
Age 43.306 42.822 44.177 −1.355***
Male 0.509 0.498 0.529 −0.031***
Married 0.615 0.603 0.636 −0.033***
Dual earner couple 0.382 0.373 0.397 −0.024***
Children under 18 0.766 0.775 0.750 0.025
Less than high school 0.050 0.066 0.020 0.046***
High school graduate 0.251 0.284 0.193 0.090***
Some college 0.170 0.169 0.171 −0.001
College graduate 0.529 0.481 0.616 −0.135***
Own a home 0.743 0.702 0.817 −0.116***
Full time 0.903 0.876 0.953 −0.077***
Union membership 0.166 0.160 0.175 −0.015**
Time with firm 9.592 8.731 11.141 −2.410***

N 14,201 9,038 5,163

Legend: *p < 0.1, **p < 0.05, ***p < 0.01.
Notes: Data from the 2004 Survey of Income and Program Participation.
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Table 2. Presence of DC account, material hardship and debt, by contributor status and income quintiles

Total Non-contributors
Eligible

contributors
Income
quintile 1

Income
quintile 2

Income
quintile 3

Income
quintile 4

Income
quintile 5

Contributor to DC plan 0.357 0.000 1.000 0.210 0.308 0.379 0.425 0.495
Any problem 0.206 0.236 0.151 0.416 0.276 0.176 0.121 0.067
Housing problems 0.042 0.050 0.028 0.105 0.057 0.033 0.020 0.010
Utility problems 0.087 0.100 0.064 0.196 0.123 0.072 0.051 0.018
Health problems 0.087 0.102 0.061 0.187 0.123 0.074 0.047 0.023
Food problems 0.101 0.119 0.070 0.244 0.133 0.068 0.049 0.028
Credit card debt 0.521 0.487 0.582 0.364 0.506 0.583 0.595 0.549
Bank or CU loan debt (other
than car or home equity)

0.086 0.084 0.089 0.069 0.089 0.105 0.096 0.081

Car debt 0.521 0.509 0.541 0.357 0.500 0.570 0.574 0.567
House debt 0.571 0.524 0.654 0.268 0.476 0.628 0.721 0.797
Other debt (medical bills, private
and educational loans, etc.)

0.146 0.141 0.154 0.138 0.157 0.178 0.155 0.130

N 14,201 9,038 5,163 2,841 2,841 2,839 2,840 2,840

Notes: Data from the 2004 Survey of Income and Program Participation.
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Table 3. Presence of material hardship and debt, by contributor status × income quintile

Income quintile 1 Income quintile 2 Income quintile 3 Income quintile 4 Income quintile 5

Non-
contributors Contributors

Non-
contributors Contributors

Non-
contributors Contributors

Non-
contributors Contributors

Non-
contributors Contributors

Contributor to
DC plan

0.210 0.308 0.379 0.425 0.495

Any problem 0.424 0.386 0.292 0.241 0.182 0.167 0.141 0.094 0.079 0.054
Housing
problems

0.106 0.101 0.063 0.042 0.036 0.028 0.023 0.016 0.013 0.006

Utility problems 0.194 0.205 0.132 0.103 0.075 0.066 0.063 0.036 0.022 0.014
Health problems 0.197 0.149 0.135 0.097 0.074 0.075 0.055 0.036 0.026 0.019
Food problems 0.250 0.220 0.140 0.117 0.073 0.060 0.059 0.035 0.031 0.026
Credit card debt 0.343 0.442 0.464 0.601 0.562 0.618 0.584 0.610 0.528 0.569
Bank or CU loan
debt (other than
car or house)

0.065 0.088 0.082 0.105 0.108 0.100 0.104 0.085 0.086 0.076

Car debt 0.346 0.398 0.498 0.505 0.562 0.583 0.577 0.570 0.581 0.554
House debt 0.246 0.349 0.462 0.506 0.612 0.654 0.695 0.757 0.775 0.819
Other debt
(medical bills,
private and
educational
loans, etc.)

0.131 0.164 0.157 0.159 0.179 0.176 0.147 0.164 0.122 0.137

N 2,245 596 1,966 875 1,762 1,077 1,632 1,208 1,433 1,407

Notes: Data from the 2004 Survey of Income and Program Participation.
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positively related to debt-holding. However, one obviously cannot interpret any
differences in material hardships and loan holding across contributors and non-
contributors found above as the causal impact of contributing, since there are a num-
ber of characteristics of individuals (for example, tastes for savings and stability of
employment) that are correlated both with contributing behavior and material hard-
ship and loan holding.

4. The estimation method

To more convincingly identify the impact that contributing to a DC plan has on
whether the individual faces a material hardship or holds high interest debt, we esti-
mate equations of the form

Hardshipi = αh + βhPi + γhXi + εhi, (1)
Debti = αd + βdPi + γdXi + εdi, (2)

where Pi is an indicator denoting whether individual participates in an employer-
based savings plan, Hardshipi is an indicator variable reflecting the presence of one
of the four types of material hardship, Debti is an indicator variable reflecting debt
holding of one of the three types, the Xi vector contains demographic, income, sav-
ings, and employer characteristics, and εhi and εdi are error terms.16

Estimating equations (1) and (2) using ordinary least squares is likely to be prob-
lematic, however, due to unobservable characteristics that could be correlated with
both the choice to participate in an employer-based retirement saving plan, debt hold-
ings, and the presence of a hardship. For example, individuals who have a greater
taste for saving will be more likely to participate in an employment-based plan,
and less likely to hold debt of any type. In addition, having material hardships or
holding more debt may directly reduce the propensity for an individual to participate
in a DC plan. For both of these reasons, the estimated effect of participating in a plan
on debt will be biased downward toward finding that participating in a retirement
plan makes it less likely that the individual will hold debt.
To deal with these issues, the standard solution is to instrument for the endogenous

regressors using a variable that is correlated with participation, uncorrelated with the
error term, and so it only impacts the presence of hardship through its effect on par-
ticipation. For this, we follow Poterba et al. (1996) and others by instrumenting for
participating in an employer-based plan using a variable that denotes whether the
individual’s employer offers a plan to any employee.17 Clearly, such a variable will
be correlated with the choice to participate in a plan, so the remaining concern is
whether the employer choice is correlated with the employee’s taste for savings.

16 In two-earner households, each individual is included as a separate observation. To account for possible
correlation across such observations, standard errors are clustered at the household level. We also tried
specifications in which we only included the reference person from a two-earner household in our sample.
The results were qualitatively similar to those reported below.

17 As an alternative specification, we also try using an indicator for the individual’s employer offering a
plan to the individual as an instrument.
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Poterba et al. (1996) argues that, conditional on income, 401(k) eligibility can be
taken as exogenous, since the choice to offer a plan is made by the employer.
However, Benjamin (2003) argues that even within income groups, several charac-

teristics of 401(k) eligible individuals are likely to be correlated with tastes for saving
if individuals sort into employers. To attempt to ensure that an employer offering is
uncorrelated with the tastes of the employee, we control for as many other charac-
teristics as we can that are likely to determine the individuals choice of employer,
including log earnings, age and age squared, gender, marital status, being a
dual-earner couple, educational attainment, the presence of children under the age
of 18, home ownership, DB plan participation, IRA ownership, job tenure, and in-
dicator variables for the individual’s industry, union membership, and working full
time.18

Although the dependent and endogenous variables are binary variables, we follow
Angrist and Pischke (2009), who argue that these additional complications can be
ignored, and estimate a linear probability model using instrumental variables. Since
this method has the advantage of ease of interpretation of coefficients, we use this
as our base specification. Alternatively, one could estimate an IV probit model,
which we also estimate as a specification check.

5. The impact of participation on hardships and debt

We now examine whether participation in an employer-based retirement plan causes
an individual to either be more likely to face some sort of material hardship, or to be
more likely to take on more debt.

5.1 Impact on material hardships

Table 4 presents estimates of the effect of contributing to a DC plan on the presence
of any type of material hardship.
In Column 1, we present estimates from an OLS regression of a linear probability

model in which the dependent variable indicates the individual reporting any material
hardship (including housing, utility, health, and food problems), and the independent
variable of interest indicates contributing to a DC retirement plan. The coefficient in
this specification is −0.005, and is not statistically significant. However, as noted
above, such a coefficient will be biased downward if individuals who are less likely
to encounter financial problems are also more likely to contribute to DC plans.
We next we instrument being a contributor to a DC plan with the individual’s em-

ployer offering a DC plan to any employees. Results from the first stage regression are
presented in Column 2. Weak instruments are clearly not a concern in this specifica-
tion, as the F-statistic on the excluded instrument is in excess of 9,000. In Column 3,
which presents results from the second stage, the coefficient on being a DC plan

18 To the extent that any correlation between tastes for savings and participation remains, the estimated
coefficients would tend to be biased downward toward finding no effect or a negative impact of partici-
pation on the presence of hardship. In this case, any statistically significant positive impacts would be
strong evidence on the impact of participation on hardship.
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Table 4. Effect of contributing to a DC plan on the presence of any material hardship

OLS IV – first stage IV
IV – alternate
instrument IV Probit

IV – no firm
covariates

(1) (2) (3) (4) (5) (6)

Contributor to DC
plan

−0.014*
(0.008)

0.008
(0.012)

−0.003
(0.011)

0.028
(0.048)

−0.004
(0.009)

Employer offers a
plan

0.657***
(0.007)

Ln (Earnings) −0.105***
(0.008)

0.046***
(0.006)

−0.107***
(0.008)

−0.106***
(0.008)

−0.417***
(0.036)

−0.109***
(0.007)

Presence of a DB
plan

−0.018**
(0.008)

−0.011
(0.007)

−0.014
(0.009)

−0.016*
(0.009)

−0.06
(0.038)

−0.040***
(0.006)

Positive IRA balance −0.061***
(0.007)

0.042***
(0.007)

−0.063***
(0.007)

−0.062***
(0.007)

−0.321***
(0.038)

−0.058***
(0.006)

Age 0.005
(0.003)

0.015***
(0.003)

0.005
(0.003)

0.005
(0.003)

0.024**
(0.012)

0.004*
(0.002)

Age squared 0.000
(0.000)

−0.000***
(0.000)

−0.000
(0.000)

0.000
(0.000)

−0.000**
(0.000)

−0.000**
0.000

Male −0.028***
(0.008)

0.003
(0.007)

−0.028***
(0.008)

−0.028***
(0.008)

−0.118***
(0.032)

−0.021***
(0.004)

Married −0.045***
(0.010)

0. 01
(0.009)

−0.044***
(0.010)

−0.045***
(0.010)

−0.179***
(0.041)

−0.049***
(0.008)

Dual earner couple 0.004
(0.009)

−0.015*
(0.008)

0.004
(0.009)

0.004
(0.009)

0.022
(0.042)

−0.002
(0.008)

Children under 18 0.035***
(0.004)

−0.001
(0.003)

0.035***
(0.004)

0.035***
(0.004)

0.119***
(0.015)

0.035***
(0.003)

Own a home −0.090***
(0.012)

0.013
(0.009)

−0.091***
(0.012)

−0.091***
(0.012)

−0.270***
(0.038)

−0.113***
(0.009)

Full time −0.034**
(0.014)

0.080***
(0.011)

−0.037***
(0.014)

−0.036***
(0.014)

−0.114**
(0.047)
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Table 4 (cont.)

OLS IV – first stage IV
IV – alternate
instrument IV Probit

IV – no firm
covariates

(1) (2) (3) (4) (5) (6)

Union member 0.009
(0.010)

−0.015
(0.009)

0.009
(0.010)

0.009
(0.010)

0.071
(0.043)

Time with firm −0.003***
(0.000)

0.004***
(0.000)

−0.003***
(0.000)

−0.003***
(0.000)

−0.013***
(0.002)

Education dummies Yes Yes Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes Yes
F-Statistic on
excluded instrument

9845.9

Observations 14,201 14,201 14,201 14,201 14,201 30,980

Legend: *p < 0.1, **p < 0.05, ***p < 0.01.
Notes: Data from the 2004 Survey of Income and Program Participation. Column 5 presents marginal effects from the IV Probit specification. Robust
standard errors clustered at the household level are in parentheses.
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contributor switches sign to 0.008, which would suggest that those who contribute to
a DC plan are 0.8 percentage points more likely to face material hardship, though the
coefficient is statistically insignificant.19 In Column 4, we use the alternate instrument,
which reflects that the individual was offered a plan by their employer. The coefficient
in this specification is still insignificant, but is now negative at −0.003. This would be
expected if people who are less likely to have material difficulties tend to choose
employers that offer them a DC plan, since this instrument would be still be negatively
correlated with the error term, and so would not completely eliminate the bias in
Column 1.
Column 5 presents marginal effects from an IV Probit specification, where the in-

strument is the employer offering a DC plan. Although the magnitude of the effect is
larger in this specification is larger, the qualitative result is still the same, in that the
coefficient on being a contributor to a DC plan is positive, but insignificant. This re-
sult suggests that the functional form assumptions implicit in Column 3 do not appear
to be driving those results.
Finally, in Column 6, we rerun the specification in Column 3 with the original in-

strument, but omit industry dummies, whether an individual works full time, and
whether the individual is a union member. Including these variables has the advan-
tage of controlling better for other characteristics of the individual and firm that
are likely to determine whether an employer offers a plan, so that (conditional on
these variables) employer offering is more likely to be uncorrelated with the tastes
of the employee, making our instrument more likely to be valid. However, for a sub-
stantial segment of the sample, one or more of these variables are missing, and so in-
cluding them as regressors results in a decreased sample size. The results in Column 6
suggest that including these variables with the resulting decrease in sample size does
not qualitatively affect the results. The estimated coefficient on contributing to a DC
plan is now −0.004, and is still statistically insignificant.
The results in Table 4 suggest that contributing to a DC plan may lead to a small

positive increase in material hardships in the sample as a whole. However, for some of
the people in the sample, particularly those with high income, one might not expect
that contributing to a DC plan would lead to material hardship. Thus, in Table 5,
we cut the sample by household income quintile to examine whether contributing
to a DC plan leads to material hardships for lower income individuals.
The top panel presents results for instrumental variable specifications like those in

Column 3 of the previous table, in which the dependent variable denotes the individ-
ual reporting any material hardship. For the lowest three income quintiles, contribu-
ting to a DC plan is estimated to increase the presence of any type of material
hardship, with an 8.6 percentage point increase for the lowest quintile, a 3.5 percent-
age point increase for the second-lowest quintile, and a 5.0. percentage point increase
for the middle quintile. Further, the estimates for quintile 3 are statistically significant
at the 10% level. As expected, contributing to a DC plan is not estimated to increase

19 When the estimation sample included only the reference person from two-earner households, the esti-
mated coefficient was a marginally statistically significant 0.027.
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Table 5. Effect of contributing to a DC plan on material hardship, by type and income quintile

Overall Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
(1) (2) (3) (4) (5) (6)

Any problem 0.008
(0.012)

0.086
(0.056)

0.035
(0.033)

0.050*
(0.026)

−0.012
(0.022)

−0.010
(0.015)

Observations 14,201 2,841 2,842 2,838 2,840 2,840

Housing problems 0.006
(0.006)

0.002
(0.028)

0.036*
(0.019)

0.002
(0.011)

0.002
(0.008)

0.001
(0.005)

Observations 14,201 2,841 2,841 2,839 2,840 2,840

Utility problems 0.020**
(0.009)

0.081**
(0.035)

0.022
(0.024)

0.015
(0.017)

0.002
(0.015)

0.01
(0.007)

Observations 14,201 2,841 2,841 2,839 2,840 2,840

Health problems 0.002
(0.008)

0.000
(0.035)

0.009
(0.023)

0.021
(0.016)

−0.005
(0.015)

0.000
(0.009)

Observations 14,201 2,841 2,841 2,839 2,840 2,840

Food problems −0.002
(0.009)

0.031
(0.038)

0.027
(0.026)

0.001
(0.016)

−0.033**
(0.014)

−0.001
(0.010)

Observations 14,201 2,841 2,841 2,839 2,840 2,840

Legend: *p < 0.1, **p < 0.05, ***p < 0.01.
Notes: Data from the 2004 Survey of Income and Program Participation. All specifications include the same set of covariates as in Table 4. Robust
standard errors clustered at the household level are in parentheses.
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material hardships for the top two income quintiles, as the coefficients in those spe-
cifications are very small, negative, and statistically insignificant.
In the bottom four panels, the dependent variable is changed to indicate the pres-

ence of one of the four types of material hardship (related to housing expenses, utility
expenses, health expenses, or food expenses). Across these specifications, the coeffi-
cient on contributing to a DC plan in the housing-related hardships specification is
statistically significant for the second quintile, and the coefficient in the utility-related
hardships is statistically significant for the first quintile. In addition, the coefficients
follow a general pattern of larger and positive coefficients for lower quintiles, and
smaller (and sometimes negative) coefficients for higher income quintiles.20 These
results suggest that contributing to a DC plan does not tend to increase a particular
type of hardship, but rather may lead to higher probabilities of most types of material
hardships for those in lower household income quintiles.

5.2 Impact on debt holdings

Table 6 presents the results from specifications in which the dependent variable
denotes the respondent holding debt of some type. These specifications mirror
those in Column 3 of Table 4, in which contributing is instrumented with an indicator
for being offered a plan, and individual and firm covariates are included.
In the top panel, we estimate the impact of contributing to a DC plan on having

credit card debt. Among the sample as a whole, the coefficient on being a DC plan
contributor is 0.107 and is statistically significant, suggesting that those who contrib-
ute to DC plans are 10.7 percentage points more likely to owe some amount on store
bills or credit cards. In addition, the estimated coefficients are positive and statistically
significant for all income quintiles. The largest estimated effect is for the second quin-
tile, for whom contributing to a DC plan is estimated to increase the probability of
holding credit card debt by 19 percentage points. Interestingly, this effect is larger
than that for the first income quintile, perhaps reflecting that the lowest income
respondents are less able to acquire credit cards than those in higher income quintiles.
As expected, the lowest impact on debt holding is estimated for the highest income
quintile, for which contributing to a DC plan is estimated to increase the probability
of holding credit card debt by 7.5 percentage points. In the second panel, only for the
second income quintile is the coefficient statistically significant, suggesting that con-
tributing to a DC plan increases the fraction of this quintile with bank or credit
union loan debt by 7.4 percentage points.
The third and fourth panels present the results of the impact of contributing to a

DC plan on car and house debt. For both of these types of debt, contributing is esti-
mated to increase debt-holding in the entire sample, with a 4.1 percentage point

20 Estimating these specifications using IV probit led to convergence problems. However, when firm cov-
ariates were not included, similar to the specification in Column 6 of Table 4, convergence was achieved
in all specifications. The results were qualitatively similar to those discussed above, in that positive effects
were generally found in the lower income quintiles, though the estimated effects in the IV probit specifi-
cation were generally larger and were more often significant.
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Table 6. Effect of contributing to a DC plan on debt holding, by type and income quintile

Overall Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
(1) (2) (3) (4) (5) (6)

Credit card debt 0.107***
(0.015)

0.096**
(0.043)

0.190***
(0.037)

0.097***
(0.034)

0.062**
(0.030)

0.075***
(0.028)

Observations 14,380 2,876 2,876 2,876 2,876 2,876

Bank or CU loan
debt

0.011
(0.009)

0.031
(0.024)

0.074***
(0.022)

0.011
(0.020)

−0.047***
(0.017)

−0.006
(0.016)

Observations 14,380 2,876 2,876 2,876 2,876 2,876

Car debt 0.041***
(0.015)

0.043
(0.044)

0.045
(0.036)

0.107***
(0.035)

−0.016
(0.031)

0.006
(0.029)

Observations 13,757 2,753 2,750 2,753 2,751 2,750

House debt 0.027**
(0.011)

0.032
(0.030)

0.041
(0.027)

0.027
(0.024)

0.032
(0.021)

−0.004
(0.019)

Observations 14,801 2,961 2,960 2,960 2,960 2,960

Other debt 0.061***
(0.011)

0.062**
(0.030)

0.101***
(0.028)

0.047**
(0.024)

0.041*
(0.022)

0.061***
(0.019)

Observations 14,380 2,876 2,876 2,876 2,876 2,876

Legend: *p < 0.1, **p < 0.05, ***p < 0.01.
Notes: Data from the 2004 Survey of Income and Program Participation. All specifications include the same set of covariates as in Table 4. Robust
standard errors clustered at the household level are in parentheses.
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increase in holding car debt (centered primarily in the third income quintile), and a 2.7
percentage point increase in holding house debt.
Finally, the bottom panel presents results of the impact of contributing to a DC

plan on the presence of other debt, including medical bills, private loans, and edu-
cational loans. Here, in the entire sample, contributing to a DC plan is estimated
to increase the probability of holding these types of debt by 6.1 percentage points.
Looking across income quintiles, all coefficients are positive and statistically signifi-
cant, and the estimated effect is largest for the lowest two income quintiles.
However, the magnitude of these coefficients suggests that some of these point esti-
mates may be too large to be plausible.21 Nevertheless, the results do suggest that
this type of debt-holding increases when individuals contribute to DC plans.
In Table 7, to examine whether contributing to a DC plan leads to greater amounts

of debt, we change the dependent variable to indicate the log amount of debt of a par-
ticular type, and cut the sample to include only those who report holding some debt.
Looking at the first column, contributing to a DC plan only appears to have a sign-

ificant positive effect on house debt among debt-holders, as all of the other coefficients
are with coefficients being either small and insignificant or negative.22 In addition,
looking across income quintiles, the only positive and significant effect appears for
the fourth quintile when the dependent variable is the amount of house debt.
Taken together, then, these results suggest that contributing to a DC plan appears

to have a significant effect on debt holding on the extensive margin (whether or not
the individual holds any debt) but not on the intensive margin (how much is held
among debt holders).

6. Conclusion

In this paper, we used data from the 2004 Survey of Income and Program
Participation to examine the extent to which contributing to 401(k)-type accounts
leads to an increase in these short-term financial difficulties, particularly among low-
income individuals. The results implied that participating in a DC plan leads to a
higher probability of any types of material hardship for those in lower income quin-
tiles. In addition, the likelihood of holding credit card or other debt increases across
quintiles, though the amount of debt does not appear to increase.
The hardship results suggest that there may be a downside of encouraging partici-

pation in DC plans among low-income individuals. By setting aside funds for retire-
ment in a DC plan, they may not have sufficient amounts available to meet all of their

21 For example, the point estimate of 10.1 percentage points for the second income quintile would represent
a 64% (10.1/15.7) increase in debt-holding, which seems too large to be plausible. One factor that may be
biasing this result is that individuals working for jobs that offer DC plans may also have higher expected
wage growth, and so make by more likely to take on credit card and other debt to smooth consumption.
We thank a referee for pointing out this possibility. As a result, more plausible magnitudes would likely
lie toward the lower end of the 95% confidence interval on this coefficient.

22 The marginally significant negative effect on bank and credit union loan debt is puzzling. One possible
reason for this finding could be that once an individual contributes to a 401(k)-type plan, the built-up
savings in such a plan act as a substitute for taking out additional bank or credit union loans.
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Table 7. Effect of contributing to a DC plan on amount of debt held among debt holders, by type and income quintile

Overall Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
(1) (2) (3) (4) (5) (6)

Credit card debt 0.010
(0.062)

−0.287*
(0.162)

0.207
(0.139)

−0.106
(0.134)

−0.037
(0.126)

0.145
(0.132)

Observations 7,434 1,487 1,487 1,487 1,487 1,486

Bank or CU loan debt −0.294*
(0.169)

−0.761*
(0.394)

−0.872*
(0.512)

−0.259
(0.358)

0.020
(0.268)

0.092
(0.327)

Observations 1,267 254 253 254 253 253

Car debt 0.006
(0.040)

−0.092
(0.115)

0.073
(0.095)

−0.051
(0.088)

0.093
(0.082)

−0.048
(0.068)

Observations 7,011 1,403 1,402 1,402 1,402 1,402

House debt 0.075**
(0.036)

0.013
(0.089)

0.067
(0.088)

0.008
(0.063)

0.206**
(0.091)

0.075
(0.059)

Observations 8,384 1,677 1,677 1,677 1,678 1,675

Other debt 0.034
(0.158)

0.403
(0.354)

−0.069
(0.387)

−0.196
(0.312)

−0.204
(0.304)

0.264
(0.304)

Observations 2,183 437 437 436 437 436

Legend: *p < 0.1, **p < 0.05, ***p < 0.01.
Notes: Data from the 2004 Survey of Income and Program Participation. All specifications include the same set of covariates as in Table 4. Robust
standard errors clustered at the household level are in parentheses.
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material needs, and so may need to put off paying a utility bill or repairing their
home.
The debt results, however, could be viewed two different ways. If setting aside funds

in a DC plan is leading individuals to have to take out a loan or use a credit card to
pay needed expenses, then the positive impact of DC participation on debt holding
would clearly be unwelcome. On the other hand, it may be that participating in a
DC plan increases familiarity with the financial system, making the individual more
likely to use debt instruments. In this case, the increase debt-holding among DC
plan participants may not be a bad thing, in that it integrates them more fully into
the financial system without leading to a large increase in the amount of debt that
is held.
Overall, these results suggest that participating in a tax-preferred retirement savings

account may not be unambiguously positive. Even though the population studied in
this paper chose to participate in a DC plan, we still found significant impacts of that
participation on some measures of hardship and debt holding, and it is possible that
individuals who are defaulted into participating may exhibit greater impacts. As such,
policymakers should compare the beneficial effects of better preparation for retire-
ment against the possibly negative impact of increased hardships and debt holding
when deciding whether to further increase DC plan participation among low-income
populations.
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