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The DOL Behavioral Interventions Project
The Department of Labor Behavioral Interventions (DOL-BI) project was launched to explore the
potential of using behavioral science to improve the performance and outcomes of Labor
programs. It is sponsored by the DOL Chief Evaluation Office and executed by Mathematica
Policy Research and ideas42. The project team has designed, implemented, and rigorously
tested three sets of behavioral trials in selected Labor programs. This report describes the
findings of one of these efforts, conducted in partnership with the Employee Benefits Security
Administration and the Department of Labor’s Human Resources division. The project team also
developed interventions and executed trials in partnership with the Occupational Safety and
Health Administration to boost workplace safety and with the Employment and Training
Administration to help unemployed workers with their job search efforts.
Access reports, briefs, presentations, and infographics on these trials, as well as additional tools
for applying behavioral insights by visiting https://www.dol.gov/asp/evaluation/BIStudy/.
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I. Introduction
Preparing for retirement is important. For many workers in the United States, a comfortable retirement may
depend on the savings decisions they make now. Failing to save today can have very real consequences as
people age, reducing the comforts they get to enjoy during retirement and their ability to cope with health
and financial shocks.
Despite these high stakes, we often struggle to plan for our
retirement. We have limited attention and the urgent demands of
the here and now can deplete our ability to focus on the future. The
present and near future are palpable for us while the distant future
seems vague and abstract.1 Struggling to visualize our needs and
wants during retirement, we may find it difficult to devote time now
to making retirement choices.
Even when we decide to think about retirement, actually putting
money aside can be hard to do. Behavioral scientists explain that
this is because we are biased toward the present.2 We find
immediate rewards more attractive than the same or better rewards
in the future.3, 4, 5 Although we know there are clear benefits to
starting to save early in our career, those rewards are largely
confined to the future. Instead, many of us focus on the immediate
cost of having less money now.

About Behavioral Science
Behavioral science studies how
people make decisions and act in a
complex world. It draws on decades
of research in the social sciences to
provide a more realistic model of how
we make decisions and act in real
life. Other approaches commonly
assume that we consider all available
information, weigh the pros and cons
of each option, optimize our choices,
and then reliably act on them. In
practice, however, people often
decide and act with imperfect
information or fail to act altogether,
even when they may want to.
Behavioral interventions test whether
aligning policies, programs, and
products to these human tendencies
can result in improved outcomes.

We also focus disproportionately on the time and effort involved in making savings decisions. Our natural
tendency to avoid complex tasks that feel unpleasant or burdensome becomes more acute. If we associate
decisions about retirement savings with the stress of handling lots of information—understanding current
finances, calculating future needs, and comparing different savings plans—we may be too daunted to act,
even though we want to.6, 7 And so our tendencies to get distracted, procrastinate, and be deterred by small
hassles may sabotage our good intentions.
Fortunately, behavioral science doesn’t just provide insights into why these types of problems can occur. It
also offers ways in which they might be addressed. The way choices are framed can help people understand
better and take action. Small changes informed by behavioral science may have large effects.
In 2014, the U.S. Department of Labor’s (DOL’s) Chief Evaluation Office contracted with Mathematica Policy
Research and ideas42 to explore the potential of using insights from behavioral science to improve the
performance and outcomes of DOL programs. In this study, the DOL Behavioral Interventions (DOL-BI)
team partnered with the Human Resources Division of DOL (DOL-HR) and the Employee Benefits Security
Administration (EBSA) to explore whether low-cost, behaviorally informed emails would result in more DOL
employees saving, or saving more, for retirement. We conducted two phases of tests, in the fall of 2015 and
spring of 2016, which examined different behavioral messages and reminder strategies. Our tests yielded
strong positive results: The most effective intervention we tested increased the share of employees saving
at least 5 percent of their income by 7.5 percentage points.
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Trial synopsis
This report presents our findings on the effects of emails designed to
encourage DOL employees to increase their contributions to the Thrift
Savings Plan (TSP)—a program similar to private sector 401(k) plans—and
take full advantage of the available employer match. These emails were
sent to employees contributing less than 5 percent of their salary to the
TSP, the amount needed to receive the employer’s full matching
contribution. The messages built on retirement planning resources that are
already available to federal employees and drew on behavioral research to
address cognitive barriers that may prevent people from saving for
retirement.

Thrift Savings Plan
A retirement savings
plan for federal
government agency
employees that offers a
5 percent employer
match.

Understanding the context
Federal law requires DOL and other agencies to match the first 5 percent of salary that an employee
contributes to the TSP. DOL has sought to find effective strategies to encourage employees to take full
advantage of this offer. These strategies are intended to supplement broader ongoing efforts to promote
retirement savings among all federal employees (Box I.1). The most notable of these broader initiatives was
new legislation enacted in 2009 that automatically enrolled new federal employees in the TSP program
when they first join an agency, at 3 percent of their salary. DOL has supplemented these efforts by sending
out letters and emails to its employees reminding them of the wide range of benefits available to them,
including the TSP.

Box I.1. Strategies used to encourage greater TSP participation among federal employees
Initiatives targeted at all federal civilian employees:
•

Auto-enrollment. Under the Thrift Savings Plan Enhancement Act of 2009, starting in August 2010, newly hired federal
civilian employees were automatically enrolled in the TSP, with their contributions set by default at 3 percent of salary
unless they opted out or chose a different contribution level. This change did not apply to current employees.

•

Educational materials. In 2014, the TSP team released a series of educational materials organized around the theme
“Take Five for Your Future” to highlight the ease of changing TSP contribution levels (in five minutes), the range of
investment options (five core and five life-cycle funds), and the benefit employees gained by contributing at least 5 percent
of their annual salary to TSP (the full 5 percent employer match). The U.S. Office of Personnel Management also shares
basic information on the TSP and provides links to TSP resources.

•

EBSA. EBSA sends out an annual letter to federal employees with TSP plan information and deferral limits.

•

In-person and webinar information sessions. The TSP is discussed at new-employee orientations, financial planning
seminars, and retirement planning seminars held monthly at DOL. The TSP team also holds frequent on-site workshops
(TSP from A to Z; TSP Pre-Separation Workshop: To Retirement and Beyond) and annual informational webinars during
open-enrollment season.

Initiatives targeted specifically at DOL employees:
•

Personalized letter on benefit elections. Every year, DOL employees receive a letter reminding them of their benefit
elections.

•

DOL-HR outreach. DOL-HR occasionally sends out emails on a wide range of employee benefits that include information
on the TSP.

Using Behavioral Insights to Increase Retirement Savings

2

FINAL REPORT

BEHAVIORAL INTERVENTIONS FOR LABOR-RELATED PROGRAMS

Despite these efforts, more than one quarter of eligible DOL employees were contributing less than 5
percent of their salary to the TSP as of the summer of 2015.8 This is not entirely surprising. Although
automatic enrollment has the advantage of increasing the proportion of employees who start saving, it can
still lead to undersaving, because default amounts are typically set fairly low.9 The same inertia that keeps
people from opting out of auto-enrollment can also prevent them from increasing
their savings rate. DOL employees are not unusual in their failure to maximize
employer contributions. Several other agencies, including the Department of
Defense (DOD), face these challenges (see Box I.2).

28%

of DOL employees
contribute less than
5 percent to the
TSP, not taking
advantage of the
full employer match

EBSA and DOL-HR were eager to explore whether applying insights from
behavioral science using low-cost interventions (such as emails) could help
address this problem. Behavioral interventions have been effective in similar
contexts, and our discussions with DOL-HR and EBSA partners suggested they
could be here as well. Although there were many good reasons why people might
not participate in the TSP (such as limited financial resources, urgent financial
needs, or availability of other appealing investment options), a host of behavioral
factors might also play an important role: Employees may underestimate the importance of savings and the
consequences of insufficient retirement funds; they may have lowered or stopped their contributions in
times of financial hardship and forgotten to revisit these decisions once finances improved; or they may
have been deterred by the belief that changing contribution levels would be cumbersome.

Box I.2. Increasing military service members’ TSP participation rates using behavioral insights
Just 44 percent of military service members participate in the TSP, compared to 87 percent of civilian federal employees. DOD and the
White House Social and Behavioral Sciences Team (SBST) partnered to design and test the following series of interventions to increase
TSP participation:
•

One-time email to nonenrollees. SBST and DOD tested eight email variants that combined different features informed by
behavioral insights. These included clearly outlining the steps to enroll, framing the option to enroll as a “Yes” or “No” choice, and
stressing either the short-term or long-term benefits of saving. In April 2015, more than 800,000 service members received either
one of the eight email variants or no email (control group). On average, email recipients had an enrollment rate 0.77 percentage
points higher than the control group. The most effective email, which outlined the long-term benefits of saving for retirement and
clearly specified the steps to enroll, increased TSP enrollment by 2.1 percentage points.

•

Choice prompts for nonenrollees. SBST and DOD required service members to make a “Yes” or “No” choice for TSP enrollment
when completing routine paperwork during orientation at a new military base. This intervention led to a 4.3 percentage point
increase in the rate of TSP enrollment.

•

TSP reenrollment for those already enrolled. After a system change, 140,000 service members had to re-enroll to remain in the
Roth TSP plan to which they had already been contributing. SBST and DOD tested a redesigned email drawing on behavioral
insights against DOD’s standard email. The new message urged service members to make a fresh start in the new year with their
finances and avoid losing out on the chance to save. It also specified the steps to re-enroll, included a personalized greeting, and
re-emphasized the key message in a postscript. The redesigned email increased enrollments by 5.2 percentage points compared
to the standard email.

Starting in 2018, new military service members will be enrolled automatically in the TSP under the 2016 National Defense Authorization
Act.
Sources: Social and Behavioral Sciences Team (SBST), 2015 Annual Report; SBST, 2016 Annual Report; SBST, “Service member TSP
enrollment.” Available at https://sbst.gov/. Accessed October 9, 2016.
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In partnership with DOL and EBSA, we decided to design and rigorously test behaviorally informed emails
that would do the following:
•

Focus exclusively on the TSP benefit

•

Explicitly target those DOL employees who currently were not participating in the TSP or were
contributing less than 5 percent

•

Leverage existing informational materials developed by the TSP and build on lessons from DOD’s
efforts to boost service members’ participation in the TSP (see Box I.2)

Since this was the first time DOL would send out emails focused exclusively on the TSP, we wanted to
rigorously test the effectiveness of this approach by rolling it out as an experiment and analyzing the data
on employee contributions to see whether it worked.

Research questions and trial design
In conducting this trial, we had four main research questions:
•

Can emails informed by behavioral science encourage more DOL employees to increase
their savings? Do they prompt DOL employees to increase their contributions enough to qualify for
the full employer match? Do they prompt employees not participating in the TSP to start
contributing?

•

What email communication strategies are most effective at improving savings? Are
emails that invoke social norms (for example, by citing what their peers are doing) more effective
than emails that do not? Does sending reminder emails change the impact? Does timing matter?

•

For whom do these emails work? Do impacts vary for different employee subgroups—for
example, older versus younger employees, those earning more versus those earning less?

•

What lessons might help inform similar efforts in other contexts? What infrastructure is
necessary for sending these targeted communications? What considerations are important when
seeking to design these strategies?

We conducted a behavioral diagnosis and developed multiple iterations of prototypes to inform our email
design. The prototypes consisted of behaviorally informed email messages that (1) made retirement salient
and the benefits of participating in the TSP easy to understand and visualize, (2) urged recipients not to lose
out on matched savings, (3) made action steps clear, and (4) reduced hassle factors that might deter
employees from acting. We also developed a variant that invoked social norms to encourage saving and two
reminder messages based on each variant of the initial email.
We tested the effectiveness of these email messages using a randomized controlled trial conducted in two
phases (see Figure I.1). In Phase 1, conducted September–October 2015, we sent a new email to half of
the more than 4,000 DOL employees who either were not participating in the TSP or were participating but
contributing less than 5 percent of their salary to the TSP. Email recipients were randomly selected and
nonrecipients served as the business-as-usual (control) group that did not receive any messages. In Phase
2, conducted April–June 2016, we tested two variants of the original email message (with and without
references to social norms) with employees who had not received an intervention email in Phase 1 and were
still contributing less than 5 percent of salary to the TSP, as well as recent hires and others who began
contributing less than 5 percent after the end of Phase 1. We then sent reminder messages six weeks after

Using Behavioral Insights to Increase Retirement Savings

4

FINAL REPORT

BEHAVIORAL INTERVENTIONS FOR LABOR-RELATED PROGRAMS

the initial emails. For both phases we measured the effects on TSP savings behavior using DOL records of
retirement contributions.

Figure I.1. Evaluation design
DOL employees
not contributing or
contributing less
than 5 percent
n=4,078

Phase 1
Sept – Oct 2015

Original email (T1)
treatment
n=2,039

Control
n=2,039

Remained in
sample
n=1,760

Phase 2
April – May 2016

Original email (T1)
treatment +
reminder
n=788

Joined sample
n=603

Social norm (T2)
treatment +
reminder
n=787

Control
n=788

Note: Across the trial’s two phases, 4,681 employees were randomly assigned to a control group or one of the treatment
groups.

Report roadmap
This report describes how we designed and implemented these interventions and the accompanying
evaluation, what we found, and why our findings matter. Chapter II and Appendix A provide more details on
our process for developing these behavioral interventions, for those interested in designing similar
interventions and tests. Chapter III and Appendices B and C describe our evaluation design so readers can
assess the validity of our findings. We also discuss our experimental design, target population, data
collection, and analysis approaches. Chapter IV and Appendix D discuss the findings. Chapter V concludes
by summarizing what we learned, how our results can be used, and next steps in exploring how behavioral
interventions can promote savings and increase retirement security.
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II. Intervention Design
In developing interventions and a trial to test possible ways of increasing TSP participation among DOL
employees, we followed six steps that form the core of our approach (Figure II.1). We began by deepening
our understanding of the specific problem we were attempting to solve and the context in which it occurs.
Then we diagnosed potential behavioral barriers that may be contributing to the problem, designed an
intervention that addressed those barriers, and provided support for its implementation. Finally, we tested
the effectiveness of the intervention using a rigorous trial design and learned from our experimental
findings. In this chapter, we discuss the first four steps in this process; the remainder are discussed in the
following chapters.

Figure II.1. Using behavioral science to improve programs: Six steps

Understanding the problem and its context
Designing a well-targeted and effective intervention requires a thorough understanding of the problem
being addressed. We began by working with our partners at EBSA and DOL-HR to determine their goals. For
example, did they want to increase the number of people who were contributing 5 percent of their salary
and receiving all possible matched funds, or did they want to increase the average savings rate for the full
population? Although these goals are related, having a final outcome in mind is key for developing a welltargeted intervention. An intervention intended to increase the number of employees who save can look
very different from one meant to increase the average savings rate. We determined that EBSA’s and DOLHR’s main priorities were (1) getting noncontributors to start participating in the TSP program and
(2) increasing people’s contribution rate to at least 5 percent.
Next, we investigated and tried to learn about the people whose behavior we wished to change, the
contexts in which these people make decisions, the steps they have to take to make the desired choice, and
feasible ways of influencing those choices given our implementing partners’ capabilities and constraints.
Although we explored these issues in some depth, below we highlight only those details that are helpful for
understanding our behavioral diagnosis.
Identifying the target population. DOL-HR and EBSA identified two priority groups of DOL employees
for our efforts: (1) employees not participating in the TSP (noncontributors) and (2) employees contributing
less than the 5 percent of salary needed to gain the full employer match (undercontributors). On the basis
of demographic and income information we received from DOL, we were able to develop a basic
understanding of who the individuals in these two groups were (Table II.1). The median age was 45, and
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the groups were nearly equally split between men and women. A little less than a third worked in the
national office, and the remainder were based in regional offices. Over two thirds were union members.
When comparing noncontributors to undercontributors, a few differences emerged. Unsurprisingly,
noncontributors had a larger share of employees hired before auto-enrollment began in August 2010. They
also had higher median salaries and a slightly higher median age, were a bit more likely to work at the
national office, and were a little less likely to be union members. Compared to Phase 1 study participants,
those from Phase 2 had higher salaries and a higher proportion of people hired before auto-enrollment
began (see Appendix B, Section 1.B).

Table II.1. Characteristics of the analysis sample at baseline
Phase 1
Characteristic
Sample size (N)

Total

Phase 2

NonUndercontributors contributors

Total

NonUndercontributors contributors

4,011

1,721

2,290

2,302

938

1,364

1.5

0.0

2.7

1.6

0.0

2.7

63,536

67,636

61,486

78,209

81,902

77,490

Age

45.4

46.8

44.1

45.1

45.7

44.6

National office (%)

30.8

33.3

28.9

32.1

34.4

30.6

Hired before auto-enrollment
began (August 2010) (%)

36.6

47.2

28.6

54.3

66.4

46.0

Female (%)

51.5

52.4

50.9

51.2

51.0

51.3

Union membership (%)

78.8

77.4

79.9

78.3

77.3

79.0

3.9

2.8

4.7

4.0

3.3

4.5

Black (%)

35.7

39.7

32.7

36.4

40.2

33.8

White (%)

49.5

47.5

50.9

48.3

45.9

49.9

Hispanic (%)

9.7

9.0

10.3

4.3

4.7

4.0

Other race/ethnicity or multiple (%)

1.2

1.0

1.4

7.0

5.9

7.8

Contribution rate (%)
Salary ($)

Race/ethnicity
Asian or Pacific Islander (%)

Notes:

The contribution rate row displays the average value for each group. The Salary and Age rows each display the
median values for each group. All other rows display the proportion of the group that has the corresponding
characteristic.

What are the contexts in which people make decisions? The first instance in which employees are
faced with decisions regarding retirement savings is when they join DOL. Orientations for new staff include
sessions on the TSP, and at this stage people can choose to make their savings election by filling out paper
forms. Employees who joined DOL after August 2010 automatically have 3 percent of their salary directed to
the TSP unless they choose otherwise. Those who joined DOL before that date were not affected. Soon
after joining, employees receive access to the online payroll system (known as the Employee Personal
Page), which they can use to update their choices at any time, as well as conduct other tasks such as
accessing their pay stubs. Elections made in one pay cycle go into effect in the next pay cycle. If people lose
their password for accessing the online payroll system, they can request a reset, but this password is sent
to them only in hard copy via postal mail. After orientation, all TSP changes have to be made online. The
TSP and DOL-HR conduct a number of activities to encourage people to periodically revisit their savings
decisions (see Box I.1). However, after an initial prompt to make a savings election when joining DOL,
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employees do not face another decision point where taking action is urgent. This is important to note
because, when it comes to retirement savings, people tend not to perceive a difference between
saving today and saving tomorrow.10, 11 This lack may encourage them to delay enrollment, especially if
they face hassles, even those that seem small.
What are key operational features and constraints relevant for the design of the intervention?
Given competing demands on staff resources and system capabilities, only low-cost interventions that
required minimal staff effort to implement were feasible. For instance, we could not make any changes to
the Employee Personal Page website, to TSP policies or procedures, or to the actual savings options
available to employees. Moreover, in designing the intervention, we were sensitive to the fact that a recent
security breach of government employees’ personal information might have made employees wary of email
communications related to their personal finances. Hence, it would be important for communications to
come from a trusted source. We were also aware that only employing agencies may send emails to
employees about increasing contributions.

Diagnosing why people do not participate in the TSP
We worked closely with EBSA and DOL-HR staff to identify potential
factors that may lead employees to contribute less than 5 percent
of their salaries to the TSP. Tapping many different methods (Box
II.1), we developed a “behavioral map” of the process by which
DOL employees could alter their savings rate (see Appendix A,
Exhibit A.1). We then used this map to create hypotheses about the
behavioral barriers that potentially deter DOL employees from
beginning to save or increasing their savings rate to 5 percent.
Refining our focus through ongoing discussions with EBSA and DOLHR staff, we honed in on four central themes:

Methods used to investigate
bottlenecks:
•

Analyzed administrative data

•

Obtained feedback and input from
DOL-HR staff and EBSA

•

Examined materials shared with
DOL employees (including the
TSP’s “Take Five” materials)

•

Conducted “walkthrough” of the
DOL payroll website where
employees change their TSP
elections

•

Solicited DOL employee
perspectives

Inattention and misperception. Employees may not
actively think about retirement planning or realize its
benefits because they are focused on the present and the immediate future and not paying
enough attention to their long-term needs and desires. They may be unaware of or forget that
they are foregoing matching funds.
Present bias. Even if they focus on retirement, employees might not begin saving because they
are (1) unduly sensitive to the immediate cost of giving up money now, (2) concerned about the
time and effort involved in changing their savings elections, and (3) undervaluing the benefits of
savings that accrue in the future.
Information overload and fear of a permanent decision. Employees may fail to make a
choice because they are overwhelmed by the volume of information or the complexity of the
decisions to be made. They may incorrectly believe that their choice will be difficult to revisit or
undo.
Hassle factors and procrastination. Employees may view the process of changing the
contribution levels to be a hassle and may procrastinate.
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Designing the intervention
As discussed, we determined that an email intervention was the most practical intervention strategy. And
existing studies, including others also targeting TSP participation, suggested that email interventions could
work.12, 13 We reviewed the literature to see what strategies worked in other contexts and may be suitable
in ours. We made sure to integrate those strategies that proved effective in boosting TSP participation in the
DOD Social and Behavioral Sciences Team (DOD-SBST) trials (described in Box I.2). These included
emphasizing the long-term benefits of retirement savings and clearly listing needed action steps. The email
designs went through several revisions as we received feedback from EBSA, DOL-HR, and the Financial
Literacy and Education Commission on the specific language that might be most effective for DOL
employees. Additionally, we user tested our final message with three DOL employees randomly selected
from the target population. This allowed us to confirm that our messages were clear, easy to understand,
and likely to be read.

Figure II.2. Behavioral diagnosis and intervention design

Take action to increase
savings rate

Decide to increase savings rate

Employee process

Think about savings
and recognize
benefits

Understand TSP
match and how to
avail it

Hypothesized behavioral
bottlenecks

Design implications
Phase 1
Phase 2 addition
Make retirement vivid

NO

Present bias,
inattention

Emphasize value of
small contributions
now
Describe match
simply

NO

Information
overload

Invoke positive
social norm

Link to “Take 5 for
your future” website.
Use loss aversion
framing

Feel need for
immediate action

NO

Procrastination

Emphasize free
money
Send reminders
Provide easy
action steps
Prompt to act now

Navigate through
website and complete
necessary steps

NO

Hassle factors,
procrastination
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The email developed for Phase 1 (Figure II.3) did the following:
Made retirement vivid and emphasized the concrete benefits of retirement savings.
Studies suggest that helping individuals visualize themselves in the future makes them more likely
to save.14 We used a graphic that contrasts a retirement with many consumption options against
one that has fewer options (Figure II.3). The email also included a link to the TSP’s Take Five
educational resources, which explain the benefits of beginning to save early.
Included both positive and negative framing by highlighting the “free money” that
employees “miss out on” if they contribute less than 5 percent to the TSP. This message draws on
behavioral research suggesting people are more strongly motivated to avoid losses (loss aversion)
than to achieve equal-sized gains15, 16 as well as studies indicating that people tend to consume as
much of a free good as is socially acceptable.17
Encouraged employees to “act now” by describing how to change their contribution level in
five simple steps. An email attachment uses images of the DOL payroll website to illustrate these
steps (Figure III.4). Studies show that we tend to focus on the present moment18 and delay
completing tasks that seem unpleasant.19, 20 Showing the ease of changing one’s contribution can
counter the tendency toward procrastination.21
Reduced actual and perceived hassle by giving people easy pathways to access the TSP, ask
for help, and recover their passwords. Although steps such as logging in with a password may
seem minor, research shows that even small tasks can be perceived as large hassles that
discourage individuals from completing an action. 22, 23, 24
In Phase 2, we tested two additional strategies:
We included a variant of the original email that added descriptive social norms by
informing employees that the majority of their coworkers were currently saving 5 percent or more
for retirement (Appendix A, Exhibit A.2). This message drew on research showing that social
pressure can have a strong influence on retirement savings behavior25 and that people tend to be
more comfortable choosing options that everybody else is selecting.26 Since at least one study had
shown that effects can be negative if the savings rate highlighted in such messages is lower than
what people had believed it to be (triggering a “boomerang” effect), we chose to evaluate whether
framing the norm to have a more general tone would be more successful.27 The language we used
was as follows: “Most DOL employees contribute 5 percent or more to their TSP retirement
accounts. You can join them by easily changing your contribution right now to make sure you’re
getting the money you’ve earned.” (see Appendix A, Exhibit A.2).
We sent reminder emails to employees who failed to take action after the initial email.
Studies suggest that reminders can increase the salience of savings-related decisions and increase
short-term and possibly long-term savings rates.28 Our reminders also emphasized the reversibility
of employees’ savings decisions (Appendix A, Exhibit A.3). Research shows that people like to
reserve the right to have many options29 and are anxious when making seemingly big decisions.
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Figure II.3. Original email text for Phases 1 and 2

Emphasizes
concrete benefits of
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Figure II.4. Original email attachment for Phases 1 and 2: EPP instructions
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Supporting implementation
In addition to developing prototypes of the emails that were sent, we provided additional planning and
implementation support to help maximize the intervention’s effectiveness. This included working with EBSA
and DOL-HR to determine how and when to send these email communications.
Logistics. We determined that having DOL-HR send the emails would make them more credible and
noticeable—they owned the mailing lists and had in-house capacity to send out mass mailings. It would also
maximize the odds of employees opening the emails, because the intervention was conducted soon after
the government employee information database was hacked and employees were likely to be wary of
unsolicited emails about their finances. We worked with DOL-HR to optimize the format of the emails for
their email system. We also helped identify the randomly selected list of DOL employees to whom they
should be sent.
Timing. We drew on marketing literature and input from DOL and EBSA partners to determine the optimal
times in the week and day to send the emails.30 We avoided Monday and Friday, when employees were
likely to be focused on beginning or wrapping up their work week. We sent emails first thing in the morning
so people could attend to them when they are focused on dealing with incoming email. We also examined
the DOL-HR and TSP calendar of events to make sure that our intervention would not coincide with open
season for benefit changes, when participants were likely to be receiving information from other sources
about their benefits and when our implementing partners were likely to be very busy.
As we discuss in later chapters, despite this planning, delays in getting departmental approvals led to the
intervention coinciding with multiple potentially influential events in Phase 1 that were not anticipated or
salient during trial design. These included the following:
•

Pope’s visit to Washington DC. The email was scheduled to be released on the day of the Pope’s
visit. As that date approached, DOL-HR alerted us that extended security arrangements impeding
access to DOL offices were likely to result in many DOL employees telecommuting or taking leave on
that day.

•

A potential government shutdown due to an impasse in budget negotiations in
Congress. The email was sent around the time when people were worried about a potential
shutdown of government for an indefinite amount of time. DOL-HR and EBSA reported that
employees appeared to be worried about a shutdown. The previous government shutdown in 2013,
due to an impasse in budget negotiations, had resulted in government employees temporarily losing
pay. In subsequent months, some government departments had to place staff on furlough. The
specter of a government shutdown was likely to be accompanied by fears of personal financial loss
that might make employees less receptive to saving for the future.

•

Religious holidays. Jewish and Muslim holidays occurred just a few days before the Phase 1 email
was sent, increasing the likelihood of some employees being out of the office or just catching up on
work after an absence. In either event, they might be less likely to attend to nonurgent emails.

The possible effect of these events on the trial’s Phase 1 results was one factor that motivated fielding a
second test of the original intervention six months later. In the next chapter, we discuss how we designed
and implemented the evaluation to assess the effectiveness of both phases of email interventions.
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III. Evaluation Design
To determine whether these emails worked, we designed and implemented a two-phase experimental trial.
Phase 1 was designed to assess the effects of sending a single behaviorally informed email urging DOL
employees to fully participate in the TSP. Phase 2 was designed to examine the effectiveness of an alternate
initial email that invoked social norms and of adding a timely reminder. We also used this opportunity to
learn about the effect of trial timing on the intervention’s efficacy. This chapter describes our evaluation
design and analysis approach; Appendix B provides additional technical details.

An experimental design
Conducting a randomized controlled trial allowed us to learn whether our behaviorally informed emails
caused DOL employees to participate in the TSP and/or contribute more. Random assignment ensures that
members of the treatment and control groups have similar observable and unobservable characteristics, on
average. Since the only difference between them is whether they received the intervention (in this case, our
emails), we can safely assume that any observed differences in their outcomes were caused by the
intervention and not other factors that we may have failed to take into account. For EBSA, these other
factors could include changes in the employees’ actual or expected earnings, differences in the
characteristics of employees who choose to participate versus those who do not, or the effects of additional
efforts by the TSP or others to increase savings.
Study sample. Our study sample consisted of Federal Employees Retirement Services (FERS)–covered DOL
employees who were not contributing to TSP (noncontributors) or were contributing less than 5 percent of
their salary (undercontributors). This included 4,078 individuals in Phase 1 and 2,363 employees in Phase 2.
Study participants included federal DOL employees nationwide—in both the national and regional offices.
(See Appendix B for more details on the study sample.)

Table III.1. Sample description and sample sizes at random assignment for each phase
Study participants

Sample size at random
assignment

Phase 1
Fall 2015

All Federal Employees Retirement Services (FERS)–covered
employees who were either not contributing or contributing less
than 5 percent

4,078 (T1: 2,039; C: 2,039)

Phase 2
Spring 2016

All FERS-covered employees who had not received an intervention
email in Phase 1 and were still contributing less than 5 percent of
salary to the TSP, as well as recent hires and others who began
contributing less than 5 percent after the end of Phase 1

2,363 (T1: 788; T2: 787; C:788)
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Random assignment. We conducted random assignment at
Stratified random assignment
the individual level. In the fall of 2015, DOL shared an
ensured balance on:
anonymized list of employees who were not participating in
•
Annual salary
TSP or who were participating but contributing less than 5
•
Hired date
percent of their salary, as well as baseline information on
•
Union membership
•
Whether employees were contributing to
employee contributions to TSP, salaries, locations, hire dates,
the TSP at all at the trial’s start
ages, genders, ethnicities, and their union membership
(referred to as “bargaining unit status”). We first vetted these
lists to make sure we retained only those employees who were noncontributors and undercontributors. Then
we conducted a stratified random assignment to ensure balance on key variables (See box below and read
more about stratification rationale and procedures in Appendix B, Section I.C.).
Study groups. In Phase 1, we randomly assigned DOL employees to one of two groups: (1) a treatment
group that received a single email encouraging participation in the TSP program and (2) a control group
that did not receive this email (See Figure III.1). In Phase 2, we randomly assigned individuals in the
control group from the first phase—as well as any new hires and other DOL employees saving less than 5
percent—to three groups:
1. T1 treatment group, which received the original email plus a reminder email six weeks later;
2. T2 treatment group, which received a variant of the original email with an additional social norm
message, plus a reminder email; and
3. Control group, which did not receive any of our emails and experienced business as usual.
In addition, the treatment groups in Phase 2 had longer to respond to the intervention, relative to Phase 1
participants, before we gathered final TSP contribution data. In Phase 1, endline data were gathered 37
days after intervention emails were sent; in Phase 2, endline data were gathered 66 days after the
intervention emails were sent (Table III.2 below). The longer timeline for Phase 2 was because the
intervention included two rounds of emails instead of one.
Outcomes of interest. We examined the effects of our intervention emails on the following outcomes:
•

Contributes to TSP: whether an individual contributes any amount to TSP (for noncontributors
only)

•

Contributes at least 5 percent to TSP: whether an individual contributes at least 5 percent of
their salary to TSP (for the full sample)

•

Contribution rate: the individual’s contribution rate as a percentage of their salary (for the full
sample)

DOL-HR provided administrative data on these outcomes at four points during each trial phase: once before
sending the emails, then at three points in time after the original email was sent. For Phase 2, two of these
rounds of data collection happened after the reminder email was sent. The timelines for data collection in
each phase are shown below.
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Table III.2. Data collection timelines for each phase
Activity

Phase 1 Dates

Phase 2 Dates

Collected baseline data

9/5/2015

3/19/2016

First email sent

9/24/2015

4/5/2016–4/6/2016

Collected first round of outcome data (preliminary)

10/3/2015

4/16/2016

Collected second round of outcome data (midline)

10/17/2015

5/14/2016

Not applicable

5/17/2016

10/31/2015

6/11/2016

Reminder email sent
Collected third round of outcome data (endline)

For Phase 1 only, we were also able to measure exposure to our email, by examining read receipts, out of
office responses, and deletions without reading. A summary of these measures is provided in Appendix D
and indicates that roughly a quarter of employees who were sent the email in Phase 1 opened it and
returned a read receipt. DOL-HR also reported back that they did not have a valid email address on file for
roughly 5 percent of the employees targeted by the trial.

A rigorous analytic approach
Below we describe the analyses we conducted. Even when random assignment procedures are followed
carefully, events may compromise the equivalence of the study sample and potentially bias findings. We
confirmed that attrition in the study sample was low and that the study groups were equivalent at baseline.
Checking for attrition. We began by assessing whether attrition might have compromised our random
assignment design. Attrition happens when members of the initial research sample that had been randomly
assigned are not part of the final analysis sample (In this example, this could occur because employees
leave DOL, or data on their TSP contributions are not available in follow-up data). As discussed in
Appendix B., Section I.C, we determined that overall attrition rates were low—approximately 1.6 percent in
Phase 1 and 2.6 percent for Phase 2—and differential attrition was also minimal. Our final analysis sample
sizes are shown in Table III.3.
Table III.3. Final analysis sample sizes by phase
Phase

Total

T1

T2

C

Phase 1

4,011

2006

NA

2005

Phase 2

2,302

764

765

773

Confirming baseline equivalence. Even though attrition rates were low in our random assignment study,
we checked whether the groups were similar in observable baseline characteristics (Appendix C provides
baseline equivalence results). In Phase 1, none of the baseline characteristics we examined differed
significantly. In Phase 2, the proportion of employees in the national office was larger in the control group
than in either of the two treatment groups—a difference that could have occurred by chance. There were no
other significant differences among the Phase 2 study groups.
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Estimating impacts. To estimate impacts and answer the research questions we identified in the first
chapter, we conducted eight analyses on the full samples and a number of subgroup analyses. Table III.4
below shows the comparisons we conducted to answer each research question (For details on our
estimation models, see Appendix B.II).
Table III.4. Research questions and relevant analyses
Research Questions

Relevant analyses

Can emails informed by behavioral science encourage more DOL
employees to increase their savings? Do they prompt DOL
employees to increase their contributions enough to receive the full
employer match? Do they prompt employees not participating in TSP
to start contributing?

Analysis 1: T1 in Phase 1 (no reminder) vs. control
Analysis 2: T1 in Phase 2 after reminder email vs.
control
Analysis 3: T2 in Phase 2 after reminder email vs.
control

What email communication strategies are most effective at
improving savings?
- Are emails that invoke peer norms more effective than emails
that don’t?

Analysis 4: T2 vs. T1 in Phase 2

- Does sending reminder emails change the impact?

Analysis 5: T2 in Phase 2 before reminder vs.
control
Analysis 6: T1 in Phase 2 before reminder vs.
control
Analysis 7: Pooled Phase 2 treatment after the
reminder vs. before the reminder

- Does the timing of emails matter?

Analysis 8: T1 in Phase 2 vs. T1 in Phase 1

For whom do these emails work? Do impacts vary for different
employee subgroups—for example, older versus younger employees,
men versus women?

Effects among subgroups (described below)

What lessons might help inform similar efforts in other contexts?
What infrastructure was necessary to send these targeted
communications? What considerations were important when seeking
to evaluate these strategies?

Review of implementation findings from study team

Unlike the remaining analyses, analyses 7 and 8 in Table III.4 are non-experimental and do not leverage
random assignment (See Appendix Table B.5 for additional detail on the analyses). They are simply
exploratory analyses that are designed to provide additional information about how the intervention worked.
Analysis 7 compares impacts of the interventions before and after the reminders, and we cannot separate
out the effects of the reminders from the lagged effects of the intervention itself. Similarly, Analysis 8
compares the effects of the original email in Phase 1 with that in Phase 2, but since the analysis sample is
defined in part based on employees’ decisions following random assignment, we cannot interpret any
differences in impacts as the effect of timing alone. (In particular, control group employees who left DOL or
increased their TSP contributions above 5 percent before Phase 2 baseline were not included in the Phase 2
sample.)
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In addition to examining the effects of our emails for the full study sample, we examined their effects
among subgroups with the following characteristics:
•

Salary above and below the median for DOL employees

•

Age above and below the median for DOL employees

•

Located in the national office or elsewhere

•

Hired before or after August 2, 2010 (when auto-enrollment was introduced)

•

Member of a union or not

•

Noncontributor vs. undercontributor to TSP
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IV. Findings
Results for both phases of our trial provide strong evidence that these interventions encouraged more
individuals to save and thus enhance their retirement security. Below we summarize what impacts these
interventions had and for whom (Appendix D provides detailed impact estimates).

Our findings indicate that emails informed by behavioral science encouraged more DOL employees to avail
themselves of the full employer match and increased overall TSP contribution rates.
Both emails increased the number of DOL employees receiving the full employer match. Both
variants of our intervention email (the original email [T1] and the social norms variant [T2]) had statistically
significant impacts on the proportion of employees contributing at least 5 percent of their income to TSP in
both trial phases (see Figure IV.1). The original email improved this outcome by 2.3 percentage points when
sent on its own in Phase 1 and by 7.5 percentage points when combined with a reminder and given more
time to affect contribution levels in Phase 2. Similarly, the social norms variant, which also included a
reminder email, improved this outcome by 5.8 percentage points in Phase 2.

Figure IV.1. Impact of original email and social norms variant on percentage of employees who
started contributing at least 5% to TSP

Source:

DOL-HR administrative data. See Appendix D for detailed tables.

Note:

Significance levels: *p<0.05, **p<0.01. Impact may not equal the difference shown between treatment and control due to
rounding. Note that the effects of the original email in Phase 1 and the original email in Phase 2 should not be directly compared
because the sample composition and contextual factors differs across the two phases.
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These interventions also increased the overall contribution rates in Phase 2. In Phase 2, the
original email and the social norms variant increased contribution rates by 0.4 percentage points and 0.2
percentage points, respectively (see Figure IV.2). The original email had positive results for this outcome in
Phase 1, but these were not statistically significant.

Figure IV.2. Impact of original email and social norms variant on overall contribution rates

Source:

DOL-HR administrative data. See Appendix D for detailed tables.

Note:

Significance levels: *p<0.05, **p<0.01. Impact may not equal the difference shown between treatment and control due to
rounding. Note that the effects of the original email in Phase 1 and the original email in Phase 2 should not be directly compared
because the sample composition and contextual factors differ across the two phases.

Intervention emails did not result in employees contributing to the TSP if they were not
already doing so. Although treatment group members for the original email in Phases 1 and 2, and for the
social norms variant in Phase 2, were between 1.0 and 3.9 percentage points more likely to start
contributing to the TSP than control group members, none of these results were statistically significant (see
Figure IV.3).
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Figure IV.3. Impact of original email and social norms variant on percentage of employees who
started contributing to TSP (any level)

Source:

DOL-HR administrative data. See Appendix D for detailed tables.

Note:

Significance levels: *p<0.05, **p<0.01. Impact may not equal the difference shown between treatment and control due to
rounding.

These findings are worth comparing to those of the DOD-SBST experiment designed to increase military
service member participation in the TSP (see Box I.2). As in our trial, the DOD-SBST experiment succeeded
in changing employees’ TSP retirement savings choices. It increased enrollment in the Roth TSP among
nonenrolled service members. Although our intervention did not cause people to start contributing to TSP if
they were not already doing so, it did cause those already contributing to increase their savings to at least 5
percent. Notably, the magnitude of results we found was much larger. Although the most effective of the
eight emails tested in the DOD-SBST trial increased the number of military service members participating in
the TSP by 2.1 percentage points, the most effective version of the interventions we tested with DOL
employees increased the proportion of employees receiving the full employer match by 7.5 percentage
points.
One reason our trial was relatively less effective among noncontributors may be the baseline participation
rates. DOL employee participation rates for the TSP at baseline were almost twice those of DOD’s, leaving a
smaller potential margin for improvement and raising the possibility that those not participating were those
who were the most difficult to influence and/or who may face greater financial or other barriers to saving.
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In Phase 2 of the trial, we tested the original intervention email against a variant that included language
invoking social norms (see Appendix A, Exhibit A.2). In Phase 2, the original email (without this social norms
language) increased impacts by a greater margin than the social norms alternative, but these differences
were not statistically significant and could have been due to chance alone (see Figure IV.4). This finding
was observed consistently for subgroups that we examined (see subgroup findings in Appendix D,
Table D.7).

Figure IV.4. Comparison of impacts for the original email versus the social norms variant in
Phase 2 after reminder

Source:

DOL-HR administrative data. See Appendix D for detailed tables.

Note:

Significance levels: *p<0.05, **p<0.01. Impact may not equal the difference shown between treatment and control due to
rounding.
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In Phase 2, we paired each variant of the email message with a reminder sent six weeks after the original
email. We gathered outcome data before and after the reminder for each intervention and conducted an
exploratory analysis to assess whether the reminders seemed to increase the impact of the original emails.
To isolate the effects of the reminders, we pooled the samples for both Phase 2 interventions (that is, the
samples for the original email and the social norms variant) and compared the outcomes for this pooled
sample to the outcomes for the Phase 2 control group between our midline follow-up (before reminders
were sent) and endline follow-up (after reminders were sent). As Figure IV.5 shows, we found no
statistically significant differences (See Appendix D, Tables D.3–D.4 for additional analyses with similar
results).

Figure IV.5. Effect of Phase 2 reminders

Source:

DOL-HR administrative data. See Appendix D for detailed tables.

Note:

Significance levels: *p<0.05, **p<0.01. Impact may not equal the difference shown between treatment and control due to
rounding.
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As indicated in Figures IV.1–3, we generally measured larger impacts in Phase 2 than in Phase 1, even
when considering the same email message. These differences appear to be driven by changes in the
circumstances of each trial as well as changes in the composition of the sample between phases. (Phase 2
trial participants were more likely to be long-tenure employees.)
To understand the effect of timing—that is, when in the year the email was sent—we compared the impact
of the original email at the end of Phase 1 to its impact in Phase 2 before the reminder email. To reduce the
influence of changes in sample composition, we excluded from the Phase 1 sample those employees who
left DOL before the end of Phase 2, and we excluded from Phase 2 those employees who were not present
in the Phase 1 sample. (These are primarily new DOL-hires or people who became eligible for the trial’s
second phase by reducing their TSP contributions below 5 percent.)
Phase 2 impacts were larger than those for Phase 1 for all outcomes studied. Our exploratory analyses
suggest that in Phase 2, the original email increased the proportion contributing any amount by 2.8
percentage points more than in Phase 1. Similarly, in Phase 2, the original email increased the proportion
contributing at least 5 percent by 3.1 percentage points more than in Phase 1 and increased the
contribution rate by 0.1 percentage points more than in Phase 1.

Figure IV.6. Impacts by phase, limiting differences in sample composition

Source:

DOL-HR administrative data. See Appendix D for detailed tables.

Note:

Because this analysis is exploratory in nature, tests of statistical significance are not reported.
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Although these findings are not causal, they do suggest that the timing of our trials may have influenced the
magnitude of the impacts found. In Phase 1, during the week that the email was sent, the Pope visited
Washington DC, and many federal employees may have worked from home or taken leave. Given that 31
percent of the study sample consisted of federal employees in the Washington DC area and approximately 5
percent of the treatment sample sent an “out of office” status message in response to receiving the email,
the Pope’s visit may have affected the treatment group’s responsiveness. As discussed later in this chapter,
regional office staff had higher response rates relative to national office staff in Phase 1 but not in Phase 2.
In addition, news stories that speculated about the possibility of a government shutdown during
congressional budget discussions were circulating around the time of the Phase 1 trial. This may have
caused members of the study sample to be more preoccupied with their immediate financial security and
less able to focus on saving for the future. It may have also led to a preference for keeping their assets in
more liquid accounts, rather than retirement savings accounts.

We looked at different subgroups to find out whether this intervention works better for some populations
than for others (see Chapter III for subgroups examined and Appendix D, Table D.7 for summary results).
In aggregate, the patterns we observed in the overall findings persisted among subgroups: The reminder
email did not appear to have a significant marginal effect in any subgroup, and Phase 2 impacts were higher
than Phase 1 impacts across all subgroups.
Our emails’ effects were concentrated among those who were already contributing some amount at baseline
and among DOL employees in bargaining units. In Phase 1, younger employees and employees outside the
national office appeared to be more responsive to the intervention, but this finding did not persist in Phase
2. This may have been because one of the contextual events described for Phase 1—the Pope’s visit—
affected employees only at the national office. Interestingly, there were no notable patterns associated with
employees’ salary levels or whether they were hired after the automatic enrollment policy was enacted.
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V. Discussion and Lessons Learned
This chapter discusses the results we found, how they fit in with findings from similar trials, and what they
suggest for next steps. We also examine the lessons we learned in the course of developing and
implementing this trial.

Discussion of results
Our results suggest that sending targeted emails that draw on insights from behavioral science can be a
compelling and low-cost strategy for promoting retirement security. These emails encouraged those DOL
employees who were already participating in the federal TSP program to increase their contributions and
maximize their employer match.
Low-cost behaviorally informed emails generated substantial impacts. When timed right and the
most effective variant of the intervention was used, these impacts were as large as 7.5 percentage points,
doubling the rate at which employees accessed the full employer match. This is a sizable impact, especially
considering that the large proportion of DOL employees who already participated in the TSP and received
the full employer match left little room for improvement. These impacts also exceed those observed in the
DOD-SBST trials targeting TSP enrollment among military service members.
Impacts on contribution rates could translate into meaningful savings over the long term.
Knowing the average increase in overall contribution rates (0.4 percent) allows us to roughly estimate the
potential value of savings resulting from our intervention. If the 764 DOL employees who received the
original intervention email in Phase 2 maintained this level of savings until retirement, they could gain a
meaningful amount of savings in 20 years—approximately $11,500 per person on average. This translates to
an additional $8.8 million in savings for these email recipients. (This estimate applies the 0.4 percent overall
contribution rate increase to the median salary of $78,162 that we observed among email recipients for 20
years, assuming a 6 percent annual rate of return—see Appendix D for further details on these estimates.)
Our interventions have broad relevance and scalability. Our results are especially promising because
of the low-touch, low-cost nature of the intervention. Many employers already have the capability of sending
mass emails and are likely accustomed to doing so. There is also a growing menu of affordable technology
options for improving how these mass emails are managed (including personalizing them and tracking
responses). These points suggest that implementing such strategies and examining their results may be
doable for many employers and that these findings may be relevant for a broad spectrum of people
interested in improving retirement security.
Further investigation on what made these emails effective may be useful. In reflecting on the
magnitude of the impacts we observed, we are cognizant that these emails may have been especially
effective because they are the first of their kind received by DOL employees. Prior to this intervention, DOL
employees had not received any emails focused exclusively on TSP retirement benefits. Receiving a TSPspecific email for the first time may have helped make retirement and the benefits of the program more
salient in the minds of those already contributing to it and may have prompted them to increase their
contributions. Research shows that salience rather than self-control determine procrastination and spending
behavior, especially when it comes to saving.31
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However, it is important to recall that in addition to making retirement and the TSP program more salient,
our original intervention included many other important behavioral strategies. These included careful
targeting to a clearly defined audience, including visuals that helped people picture their choices in
retirement, a simple and clear description of the full match, language urging recipients not to lose out on
matched savings, making action steps clear, and providing visual aids and useful links to reduce hassle
factors.
Because these strategies were bundled together, we cannot disentangle which specific elements worked or
were most important—all we know is that together they produced significant and substantial results for
people already contributing to the TSP. For interested agencies or employers that have the opportunity to
test emails with large numbers of employees, comparing different elements of the strategies we adopted
may be worthwhile. In addition, understanding the reasons why some employees are not saving for
retirement and continuing to look for effective strategies to engage them will be important. Finally,
examining how the effectiveness of such emails changes as they are used more frequently may also be
valuable.

Lessons learned
The DOL-BI team drew on our experiences with this and other trials we conducted for DOL to identify
lessons learned. For those who might be interested in pursuing such tests, we have further reflected on
implementation lessons that we learned in the course of developing this trial. (For a broader discussion of
the implementation lessons learned from this trial and two other trials conducted as part of this project,
please see the associated implementation findings report.32)
Our email interventions were relatively quick to develop and implement. Once we pinned down
the goals of the intervention and the target population, a series of targeted meetings and document reviews
enabled us to develop an intervention rapidly. Reviewing all available documentation and data and
identifying outstanding questions pertinent to trial design allowed us to engage efficiently with partners.
Email interventions can often be readily tailored to implementer constraints. Being flexible
and responsive to the constraints faced by our implementing partners was critical. We tailored both the
email itself and its implementation procedures to these constraints. DOL-HR and EBSA faced many
competing priorities at the time this trial was underway, including operationalizing new policies to tighten
oversight of benefits advisors. We carefully navigated the tradeoffs between increasing email
effectiveness and minimizing burden on staff. So we prioritized those features that were essential and
did without those that would be nice to have but strain staff resources. For example, personalizing emails
by using a first name is known to improve response rates but would have been much more labor-intensive
than sending out a mass email without a salutation, so we opted for the latter.
When the ideal fix was not an option, we reached for alternate solutions. Ideally, we would have
liked to get employee perspectives on benefit choices and benefit elections directly. DOL-HR staff were
rightly reluctant to take any actions that might exacerbate employee concerns about their privacy. So,
instead, we adopted a user perspective in thinking about the benefit change process and conducted a
walkthrough of the online payroll system. We tapped Chief Evaluation Office, DOL-HR, and EBSA staff
perspectives to learn about what they had heard from other DOL employees and their own personal
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experiences as beneficiaries of the system. Finally, we provided a script to DOL-HR staff to enable them to
conduct user testing on our behalf.
Low-tech solutions can sometimes be an effective stand-in. In our walkthrough of the online payroll
system, we found that navigation could be a challenge (links and navigation buttons were hard to find and
not always intuitively labeled or placed). Making changes to the TSP system was not feasible and could not
be randomly assigned. We did not have the resources to develop a video tutorial either. So as the best
alternative, we developed a one-page visual guide using screenshots. User testing suggested that these
were well received.
Capitalizing on opportunities to learn when changes are introduced can pay large dividends.
Given our results from Phase 1, DOL-HR was committed to sending our email to the control group. We
recognized that as an opportunity to explore lingering questions about the optimal design of the emails. We
proposed testing of reminders and social norms and highlighted the potential to use the second phase to
learn about the effects of timing. Our efforts were unexpectedly rewarded by the same intervention yielding
results that were almost four times larger.
Different groups may need different approaches. Knowing that noncontributors are less responsive to
these emails on savings compared with undercontributors, DOL-HR and EBSA can now focus on exploring
further whether noncontributors’ choices can be influenced by alternate strategies. The first step could be to
further investigate whether the reasons why noncontributors do not save are structural (such as financial
constraints) or behavioral (such as over optimism about the future). If the latter, it may be worth testing
alternative approaches (such as in-person follow-up from staff, more frequent and personalized
communications, or committing to “save more tomorrow”). Whichever strategy is selected, it would be
invaluable to test it rigorously. With more evidence on whether behaviorally informed emails to save more
are effective, and how different people respond to them, we will be able to help more American workers
prepare for a comfortable retirement.
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Exhibit A.1. Behavioral map of TSP benefit change process

TSP contribution change process
External prompt
• New employee
orientation; mid-career
financial planning; preretirement seminar
• Open season fair
• TSP onsite events
• Human resources
emails / letters

Online and paper user guides

Cannot find website
Deterred by warnings
on website

Advisory materials

Has to request
username/password if
forgotten

Delays in order to reevaluate decisions

Has to find selfservice portal

Decide new
contribution level
Decision to change
contribution level
•
•

Internal prompt
• Achieves nonretirement financial
goal (pays off debt,
purchases house)
• Spontaneously reevaluates financial
goals

Logs in using
username and
password

Finds website

•

•
•

How often are employees
using the website?
Is it something they
access fairly often, or only
for retirement
information?
How many similar portals
are there ( i.e., for
different departments
within government)?
How easy is the website
to find?
Can they access the
website from home, work?

•
•
•

•

What are username and
password requirements?
How often do employees
need to update
passwords?
How easy it is to reset
or recover forgotten
usernames and/or
passwords?
How do new passwords
get sent to employees?

Finds self-service
portal
•
•

How easy is the selfservice portal to find?
Can employees access
the website from home
using their personal
computers?

Decide fund allocation
•

Key
Communications from TSP
potential new interventions
Decision step
Action step
Potential barrier
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Confirm changes

•
•

Are employees authorized
to devote part of their
workday to learning about
TSP and making
enrollment choices?
Is it permissible to
encourage them to do so?
TSP informational videos
and materials suggest it
takes a short amount of
time (5 minutes) to make
benefit selections. Do
employee experiences
align with that or does it
take longer?
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Exhibit A.2. Social norms variant email for Phase 2

How to quickly change your contribution now
1.Log into your Employee Personal Page (https://www.nfc.usda.gov/epps/eplogin.aspx) and click
“TSP” on the left hand side. Forgot your user ID or password? Click here
(http://www.labornet.dol.gov/me/neow/documents/EPP-Quick-Reference-Guide.pdf).
2. Click “self-service” in the upper right corner.
3. Click “change,” then enter the percent you want to contribute (for example, 5%) and the
pay period you would like to start your new contribution amount. **Don’t worry, this
decision isn’t final. You can change your contribution at ANY time.**
4. Click “continue,” then “yes,” and then “submit” to finish.
5. Sit back and watch your money grow!
Remember, setting aside a little money today can make a big difference in the future
(https://www.tsp.gov/takeFIVE/).

Start now (https://www.nfc.usda.gov/epps/eplogin.aspx) by trying at least

5% this pay period.
Need more help navigating the Employee Personal Page? Use the attached guide that shows
you how to change your contribution level. You can also contact your servicing human
resources office if you have any further questions.
Office of Worklife, Leave and Benefits Policy & Programs
Human Resources Center
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Exhibit A.3. Reminder text for original email

Using Behavioral Insights to Increase Retirement Savings

34

FINAL REPORT

BEHAVIORAL INTERVENTIONS FOR LABOR RELATED PROGRAMS

APPENDIX B
EVALUATION DESIGN AND ANALYTIC METHODS
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This appendix provides technical details on our evaluation design, data, and analytic methods, to
supplement the information provided in Chapter 2.

I.

Experiment Design

A. Two phase approach
The trial is a randomized controlled trial divided into two phases. In Phase 1, we tested the effects of an
email intervention designed to encourage employees to increase their retirement savings by conducting a
randomized controlled trial among all DOL employees contributing less than 5 percent of their salaries to the
TSP. In Phase 2, we examined the effects of a modified email that included messaging that invoked social
norms and sent a reminder email approximately 6 weeks after the initial email was sent. To compare the
effects of the second email to the original email under the same circumstances, we also sent the original
email to a separate randomly-selected group of employees in the second phase, and sent reminders to
recipients of that email.

B. Data and sample selection
In the trial, we used administrative data obtained from DOL human resources records on all Federal
Employees Retirement System–covered DOL employees who were contributing less than 5 percent of their
salaries to TSP. This group of roughly 4,000 employees represents about 28 percent of all DOL employees
covered by the Federal Employee Retirement System. In Phase 1, all employees meeting the contribution
criterion were included in the trial. In Phase 2, all employees contributing less than 5 percent at the
beginning of the phase were included in the trial, with the exception of those who had been assigned to the
treatment group in Phase 1. This included members of the Phase 1 control group, along with new hires
contributing less than 5 percent and any other employees whose contributions had dropped below 5 percent
since the beginning of Phase 1.
In each phase of the study, we collected data at baseline—before the email was sent—and at three
subsequent points in time after the emails were sent. In Phase 2, two of these subsequent sets of data were
drawn before a reminder email was sent out, and the last set was drawn after the reminder email had been
sent.
The data we received contained information about employees’ contributions to TSP, salaries, locations, hire
dates, ages, genders, ethnicities, and union membership. In each phase, to prepare the data for random
assignment, we computed the percentage of each employee’s salary that was contributed to TSP and
removed individuals who were contributing 5 percent or more or were marked as ineligible to contribute.
Table B.1 describes characteristics of the analysis sample at baseline for each phase of the study.
Characteristics are shown for the entire sample and are also shown separately for noncontributors—
individuals who did not contribute any portion of their salaries to TSP—and undercontributors—individuals
who made contributions that were greater than zero but less than 5 percent of their salaries.
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Table B.1. Characteristics of the sample at baseline
Phase 1

Phase 2

NonUndercontributors contributors

Total

Sample size (N)

4,011

1,721

2,290

2,302

938

1,364

1.5

0.0

2.7

1.6

0.0

2.7

63,536

67,636

61,486

78,209

81,902

77,490

Age

45.4

46.8

44.1

45.1

45.7

44.6

National office (%)

30.8

33.3

28.9

32.1

34.4

30.6

Hired before August 2010 (%)

36.6

47.2

28.6

54.3

66.4

46.0

Female (%)

51.5

52.4

50.9

51.2

51.0

51.3

Union membership (%)

78.8

77.4

79.9

78.3

77.3

79.0

3.9

2.8

4.7

4.0

3.3

4.5

Black (%)

35.7

39.7

32.7

36.4

40.2

33.8

White (%)

49.5

47.5

50.9

48.3

45.9

49.9

Hispanic (%)

9.7

9.0

10.3

4.3

4.7

4.0

Other race/ethnicity or multiple (%)

1.2

1.0

1.4

7.0

5.9

7.8

Contribution rate (%)
Salary ($)

Total

NonUndercontributors contributors

Characteristic

Race/ethnicity
Asian or Pacific Islander (%)

Notes:

The Contribution rate row displays the average value for each group. The Salary and Age rows each display the median values
for each group. All other rows display the proportion of the group that has the corresponding characteristic.

As shown in Table B.1 above, there are two key differences in characteristics between the samples included
in each trial phase. Participants in Phase 2 had substantially higher salaries, on average, than Phase 1
participants; they were also much more likely to have been hired before August 2010. Differences in salary
reflect growth in salaries between September 2015 and March 2016, as well as the higher average salaries
of employees who were not in the Phase 1 control group but joined the Phase 2 sample because they
reduced their TSP contributions to below 5 percent at some point after the beginning of Phase 1.

C. Stratified random assignment
After receiving baseline data, we assigned members of the study sample to different treatment conditions at
the individual level using stratified random assignment. This process is designed to ensure that individuals
are assigned to groups at random but that groups are balanced in terms of key characteristics known as
stratification variables.
When choosing the number of stratification variables to include, our goal was to include characteristics that
were likely to affect post-trial contribution levels to TSP while ensuring a sufficient number of observations
in each stratum—that is, a sufficient number of observations having a unique combination of values among
the stratification variables. We decided to use four binary stratification variables, which yielded 16 strata. In
Phase 1, the average stratum size was approximately 254, and the smallest stratum had 24 members. In
Phase 2, the average stratum size was approximately 148, and the smallest stratum had 26 members (In
our randomization procedure, we ensured that the number of individuals in each stratum did not differ
between treatment arms by more than one).
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We chose to use the following stratification variables because they appeared the most likely to affect posttrial savings behavior:
•

Salary above and below the median. We anticipated that salary would be one of the most
important factors influencing retirement savings decisions. For example, those with larger salaries
may be more willing to devote a larger share of their incomes to retirement savings.

•

Hired before or after August 1, 2010. Employees who were hired during or after August 2010
were automatically enrolled in TSP, and employees hired before August 2010 had to choose
explicitly to enroll in TSP. Therefore, we hypothesized that undercontributing or noncontributing
employees hired before this date may differ in their propensity to change their retirement savings
decisions relative to those hired after this date. For example, one might expect that noncontributors
hired during or after August 2010 may be more difficult to influence, since they had explicitly chosen
not to contribute.

•

Member of a union (bargaining unit) or not. Union membership may affect perceptions of job
security and may be correlated with other factors that could affect retirement savings decisions,
such as the types of jobs that employees hold.

•

Noncontributor or undercontributor to TSP. Those who do not contribute any amount to TSP
may differ in important ways from those who contributed a small portion of their salaries. For
example, those contributing a small portion may be more familiar with the online system for making
changes to their contributions and may have spent more time considering the benefits and costs of
contributing to retirement savings.

In Phase 1, we assigned members of the study sample to two treatment arms—a treatment group and a
control group. Members of the treatment group were intended to receive the T1 email intervention, and
members of the control group were not. In Phase 2, we assigned members to three treatment arms—a T1
treatment group, a T2 treatment group, and a control group. (see sections II and III of the report for more
details on each treatment arm.)

D. Outcomes
Our study focuses on three outcomes:
1. Contributes to TSP: whether an individual contributes any amount to TSP
2. Contributes at least 5 percent to TSP: whether an individual contributes at least 5 percent of
their salary to TSP
3. Contribution rate: the individual’s contribution rate as a percentage of their salary
While the second and third outcomes are assessed for the entire study sample, the first outcome,
“contributes to TSP,” is assessed only among those who did not contribute any amount to TSP at baseline.
In addition to these outcomes, in Phase 1 we include an analysis of whether individuals received the
intervention email and indicated that they had read the email. We were not able to conduct this analysis in
Phase 2, because we did not receive information about whether emails were received or read for this phase.

E.

Attrition

Because the data used for this trial came from DOL administrative records that included all current
employees, there was no sample attrition due to employees’ refusals to provide data. Instead, the sources
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of sample loss were (1) no longer being an active employee of DOL at endline and (2) having missing or
invalid data at baseline or endline.
Tables B.2 and B.3 report the number of employees in the initial and final samples for each phase and
identify the sources of sample loss. In Phase 1, about 1.6 percent of the initial sample was lost in the final
sample; in Phase 2, about 2.6 percent was lost. The majority of losses were due to sample members no
long being actively employed by DOL. In Phase 1, the differential attrition rate—that is, the difference
between the attrition rates of the treatment arms—was less than 0.1 percent. In Phase 2, differential
attrition rates for each of the three study groups were 1.1 percent or less.
Table B.2. Attrition in Phase 1
Sample description

T1 (% retained)

Initial sample

2,039 (100.0)

Control (% retained)
2,039 (100.0)

Total (% retained)
4,078 (100.0)

Active employee at end of phase

2,009 (98.5)

2,005 (98.3)

4,014 (98.4)

Has nonmissing baseline data

2,009 (98.5)

2,005 (98.3)

4,014 (98.4)

Has nonmissing outcome data

2,007 (98.4)

2,005 (98.3)

4,012 (98.4)

Data are valid

2,006 (98.4)

2,005 (98.3)

4,011 (98.4)

Final sample

2,006 (98.4)

2,005 (98.3)

4,011 (98.4)

Notes:

Numbers presented are sample sizes at each stage of the trial. Numbers in parentheses are the percentages of the initial sample
remaining at each stage.

Table B.3. Attrition in Phase 2
Sample description

Control
(% retained)

T1 (% retained)

T2 (% retained)

Initial sample

788 (100.0%)

787 (100.0%)

788 (100.0%)

2,363 (100.0%)

Active employee at end of phase

770 (97.7%)

772 (98.1%)

774 (98.2%)

2,316 (98.0%)

Has nonmissing baseline data

770 (97.7%)

772 (98.1%)

774 (98.2%)

2,316 (98.0%)

Has nonmissing outcome data

764 (97.0%)

765 (97.2%)

773 (98.1%)

2,302 (97.4%)

Data are valid

764 (97.0%)

765 (97.2%)

773 (98.1%)

2,302 (97.4%)

Final sample

764 (97.0%)

765 (97.2%)

773 (98.1%)

2,302 (97.4%)

Notes:

F.

Total (% retained)

Numbers presented are sample sizes at each stage of the trial. Numbers in parentheses are the percentages of the initial sample
remaining at each stage.

Contamination

As mentioned above, for Phase 1, DOL-HR provided us with data on whether individuals received the
intervention email and indicated that they had read the email. We were able to use these data to determine
the extent of contamination—that is, the extent to which (1) individuals assigned to a treatment arm did not
receive the intended treatment or (2) individuals assigned to the control arm received one of the treatment
interventions. Contamination reduces estimates of the effectiveness of an intervention relative to the
intervention’s actual effects. For Phase 2, we did not receive information about whether emails were
received or read and were therefore unable to conduct similar tests.
In Phase 1, there is evidence of sample contamination. Eighty-seven treatment group members did not have
a valid email address at which to receive the email (see Table D.8), and we could not confirm whether an
additional 10 members were sent the email. In addition, 7 members of the control group were sent the
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email. In total, 104 sample members—2.6 percent of the final sample—were contaminated. In Phase 2, we
did not receive email receipt data and cannot calculate the portion of the sample that was contaminated.
Our analysis includes all members of the final sample indicated in Tables B.2 and B.3 above, including those
who were contaminated. We chose to keep contaminated members in Phase 1 for two reasons. First,
removing contaminated sample members in Phase 1 could bias our findings if the characteristics of those
members were different from the characteristics of others. Second, because we were unable to identify
contaminated sample members in Phase 2, keeping these members in Phase 1 led to a consistent treatment
of both phases of the trial. Because of this decision, our findings should be considered “intent to treat”
estimates—that is, they measure impacts among those intended to be treated rather than among those who
were actually treated. Impacts among those actually treated could potentially be larger than the impacts we
report.

G. Study samples
Table B.4 reports the final sample sizes in each phase by treatment arm.
Table B.4. Sample sizes in each phase
Full study sample

Noncontributors only

Phase 1
T1

2,006

864

Control

2,005

857

Total

4,011

1,721

T1

764

313

T2

765

311

Control

773

314

2,302

938

Phase 2

Total
Notes:

Full study sample column values are used to calculate impacts for the “Contributes at least 5 percent to TSP” and “Contribution
rate” outcomes. “Noncontributors only” values are used to calculate impacts for the “Contributes to TSP” outcome.
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II. Analytic Methods
To examine impacts of the T1 and T2 email interventions, we conducted the analyses listed in Table B.5.
Table B.5. Description of analyses
Analysis
#

Effect studied

Groups compared

Data Used

1

T1 in Phase 1

T1 (Phase 1) vs. control

Endline (Outcomes 1&2)
Endline, controlling for baseline (Outcome 3)

2

T1 in Phase 2 after the
reminder email

T1 (Phase 2) vs. control

Endline (Outcomes 1 & 2)
Endline, controlling for baseline (Outcome 3)

3

T2 in Phase 2 after the
reminder email

T2 vs. control

4

T2 relative to T1

T2 vs. T1 (Phase 2)

Endline (Outcomes 1 & 2)
Endline, controlling for baseline (Outcome 3)

5

T1 in Phase 2 before the
reminder email

T1 (Phase 2) vs. control

Midline (Outcomes 1 & 2)
Midline, controlling for baseline (Outcome 3)

6

T2 in Phase 2 before the
reminder email

T2 vs. control

Midline (Outcomes 1 & 2)
Midline, controlling for baseline (Outcome 3)

7

Phase 2 reminder email
(exploratory)

Pooled Phase 2 treatment (T1 and T2) vs.
control

Endline, controlling for midline (Outcomes 1, 2 &
3)

8

T1 in Phase 2 relative to
Phase 1 (exploratory)

T1 vs. C (Phase 1), T1 vs. C (Phase 2)
This analysis restricts the analysis samples
to include only employees who were
present at Phase 1 baseline and at Phase 2
endline, in order to assess differences in
impact by phase without the influence of
changes in sample composition between
phases.

Endline (Phase 1 Outcomes 1 & 2)
Midline (Phase 2 Outcomes 1 & 2)
Endline, controlling for baseline
Outcome 3)
Midline, controlling for baseline
Outcome 3)

Notes:

Endline (Outcomes 1 & 2)
Endline, controlling for baseline (Outcome 3)

(Phase

1

(Phase

2

In Phase 1, endline data were collected 5 weeks after the intervention email was sent. In Phase 2, endline data were collected 9
weeks after the intervention email was sent and 3 weeks after the reminder email was sent. In Phase 2, midline refers to the data
collected before the reminder, 6 weeks after the intervention email was sent.

The study’s principal experimental impact estimates, calculated in analyses 1 through 3, use a simple test of
proportions when measuring impacts on the binary TSP outcomes (measures of whether an employee
contributes to the TSP at all and whether she contributes at least 5 percent of her salary to the TSP). The
test statistic in these estimated impacts on binary outcomes is calculated as follows:
(1)

z =

pˆ1 − pˆ2
pˆP qˆP (

1

n1

+

1

n2

)

where
(1a)

pˆP =

x1 + x 2
n1 + n 2

x 1 and x 2 are the total number of successes in the relevant treatment and control group, and
(1b)

qˆP = 1 − pˆP
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Analyses 4 through 6 in the table above also estimate impacts on the binary outcomes mentioned above
using the model presented in equations 1, 1a, and 1b. (In analysis 4, the proportions in each of two
treatment groups are compared, rather than proportion in a treatment group versus the one in a control
group.)
We estimate impacts on employees’ contribution rates in Analyses 1 through 6 using a linear regression
model that includes employees’ baseline contribution rates to improve the precision of estimates.1
These analyses are based on the following model:
(2)

contribution rate i , t 1 =
α + β1treatment i + β2contribution rate i , t 0 + ε i

where contribution rate i , t 1 refers to the value of individual i’s TSP contribution rate in the later time period
being studied, t 1 ; while contribution rate i , t 0 refers to the value of the same outcome in the earlier period,

t 0 . treatment i refers to the treatment status of the individual, and ε i is the error term associated with
individual i. β1 is the effect of treatment status and is the coefficient of interest in each analysis.
The model measures the effects of treatment by comparing TSP contribution rates between a group
receiving a treatment and a group that did not receive a treatment but is otherwise similar. The model
adjusts estimates to account for correlation between pretreatment outcomes and treatment status and
provides standard errors that account for autocorrelation in individuals over time. Heteroskedasticity-robust
standard errors are estimated.
Analyses 1, 2, 3, 5, and 6 all study the impacts of an intervention email by comparing the TSP contribution
outcomes of employees in one of the treatment groups to those in the control group. They differ in whether
they study effects in Phase 1 or Phase 2, and—for Phase 2—in whether they study impacts before or after
the reminder email was sent.
Analysis 4 studies the relative impacts of the two interventions in Phase 2. Analysis 7 explores how the
reminder email may have affected impacts by comparing the pooled T1 and T2 treatment groups to the
control group before and after the reminder email was sent. Because Analysis 7 compares outcomes at
endline to those at midline (after the initial email but before the reminder), it is possible to include midline
outcomes in the impact estimation model, so the model shown in equation 2 is used to estimate impacts on
each of the three contribution outcomes.
Analysis 8 provides exploratory evidence on the role that the timing of the two trial phases played in the
intervention’s impact estimated in each phase. We estimate the impact of T1 in each phase as described for
analyses 1 and 5, but we restrict the sample to minimize the extent of change in sample composition
between phases. Specifically, the analysis sample for the Phase 1 impact in Analysis 8 compares treatment
and control outcomes only among employees still employed by DOL as of Phase 2 endline. Similarly, the

1 Baseline rates of the “contributes to the TSP” and “contributes at least 5 percent” outcomes are not used when estimating
impacts on these outcomes, because all employees in the relevant analysis samples for these outcomes have zero values at
baseline, by construction. That is, the analysis sample for the former includes only employees who were not contributing to the
TSP at baseline, and all trial participants had contribution rates less than 5 percent at the start of the trial.
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analysis sample for the Phase 2 impact in Analysis 8 compares outcomes between the Phase 2 T1 and
control group employees only among those who were present at the beginning of Phase 1. By restricting the
analysis sample to include only employees present in the sample at the start of Phase 1 and still employed
at the end of Phase 2, we removed from the Phase 2 sample those employees who were hired by DOL
between September 2015 and March 2016 as well as those who joined the sample because they reduced
their contribution levels below 5 percent over that period. Finally, we removed Phase 1 sample members
who left DOL at some point between September 2015 and June 2016. As a result, we may expect to reduce
the influence of changes in sample composition on the measured impact in each phase, thereby gaining
more information about the influence of different circumstances on the impacts measured in each phase.
All analyses except Analysis 7 and Analysis 8 leverage the benefits of the randomized controlled trial
design—that is, they estimate impacts with a high level of rigor because they compare outcomes between
randomly assigned groups whose outcomes are expected to differ only because of the effect of the
intervention they received. However, Analysis 7 estimates the effect of the reminder by comparing the
endline outcomes of the treatment and control groups to their outcomes at midline, after the treatment
group has already received an initial email that was not sent to the control group. For this reason, Analysis 7
will not identify the effects of the reminder email separately from any lagged effects of the intervention
email, and findings from this analysis should be treated as suggestive. We discuss this further in the context
of the findings below. Similarly, Analysis 8 compares the effects of T1 in Phase 1 and Phase 2. Since random
assignment was not used to assign employees to the T1 groups in the two phases and the baselines and
endlines used for each group occur in different time periods, we cannot be sure that the two groups are
indeed equivalent. Therefore we treat these analyses as purely exploratory.
Aside from analyzing effects for the full study sample, we examined effects among subgroups with the
following characteristics:
•

Salary above and below the median

•

Age above and below the median

•

Located in the national office or elsewhere

•

Hired before or after August 1, 2010

•

Member of a union or not

•

Noncontributor or undercontributor to TSP2

Subgroup analyses could not be conducted among undercontributors for the “contributes to TSP” outcome, because this
outcome was assessed only among those who did not contribute to TSP at baseline.

2
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APPENDIX C
BASELINE EQUIVALENCE
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In this appendix we provide detailed tables and additional information to supplement the discussion of
baseline equivalence in Chapter 3.
The validity of our impact estimates depends on whether the treatment and control groups in the analysis
sample had similar characteristics at baseline. To help verify that groups were similar, we assessed whether
the two groups showed statistically significant differences in observable baseline characteristics.
Table C.1 compares the baseline measures of the treatment group to the control group for Phase 1. For
Phase 2, Table C.2 compares T1 to control, Table C.3 compares T2 to control, and Table C.4 compares T2
to T1.
In Phase 1, none of the baseline characteristics we examined differed significantly. In Phase 2, the
proportion of employees in the national office is larger in the control group than in either of the two
treatment groups.
Because we do not find a pattern of differential impacts by office location across outcomes in Phase 2 (see
Table D.7), no other systematic baseline differences were observed, and because this was a randomized
controlled trial with low overall and differential attrition, we concluded that imbalance on office location was
not a substantial threat to the validity of Phase 2 impact estimates.
Table C.1. Baseline equivalence between T1 and Control in Phase 1
Characteristic
Contribution rate
Noncontributor
Salary less than median
Age less than sample median
National office
Hired before August 2010
Female
Belonged to union

T1 Treatment (%)

Control (%)

Difference (%)

p-value

1.5
43.1
46.1
49.9
30.3
36.5
52.2
78.8

1.5
42.7
45.9
49.5
31.2
36.6
50.8
78.9

0.0
0.3
0.2
0.4
−0.9
−0.1
1.5
−0.1

0.446
0.834
0.886
0.813
0.531
0.964
0.352
0.945

4.0
35.2
49.8
9.8
1.2

3.7
36.2
49.2
9.7
1.1

0.3
−1.0
0.6
0.0
0.1

0.626
0.502
0.716
0.962
0.773

Race/Ethnicity
Asian or Pacific Islander
Black
White
Hispanic
Other race/ethnicity or multiple
Notes:

Sample sizes are 2,006 (T1 treatment) and 2,005 (control). The Difference column shows the arithmetic difference between
values for the two groups. Because values in the Difference column are rounded to the nearest tenth after being subtracted, they
may not always be the same as the differences between the rounded values for each group. Significance levels: *p<0.05,
**p<0.01.
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Table C.2. Baseline equivalence between T1 and Control in Phase 2
Characteristic
Contribution rate
Noncontributor
Salary less than median
Age less than sample median
National office
Hired before August 2010
Female
Belonged to union

T1 Treatment (%)

Control (%)

Difference (%)

p-value

1.6
41.0
47.4
52.1
28.9
54.7
50.7
78.3

1.6
40.6
48.0
48.5
36.2
54.2
53.8
78.1

0.1
0.3
−0.6
3.6
−7.3**
0.5
−3.2
0.1

0.341
0.890
0.810
0.160
0.002
0.842
0.215
0.949

4.1
34.3
48.7
5.1
7.9

4.0
38.3
48.8
3.2
5.7

0.0
−4.0
−0.1
1.9
2.2

0.962
0.103
0.975
0.066
0.092

Race/Ethnicity
Asian or Pacific Islander
Black
White
Hispanic
Other race/ethnicity or multiple
Notes:

Sample sizes are 764 (T1 treatment) and 773 (control). The Difference column shows the arithmetic difference between values
for the two groups. Because values in the Difference column are rounded to the nearest tenth after being subtracted, they may
not always be the same as the differences between the rounded values for each group. Significance levels: *p<0.05, **p<0.01.

Table C.3. Baseline equivalence between T2 and Control in Phase 2
Characteristic
Contribution rate
Noncontributor
Salary less than median
Age less than sample median
National office
Hired before August 2010
Female
Belonged to union

T2 Treatment (%)

Control (%)

Difference (%)

p-value

1.6
40.7
48.1
49.3
31.2
54.1
49.0
78.6

1.6
40.6
48.0
48.5
36.2
54.2
53.8
78.1

0.1
0.0
0.1
0.8
−5.0*
−0.1
−4.8
0.4

0.312
0.990
0.966
0.763
0.039
0.973
0.060
0.840

4.1
36.6
47.3
4.6
7.5

4.0
38.3
48.8
3.2
5.7

0.0
−1.7
−1.5
1.3
1.8

0.967
0.493
0.569
0.174
0.164

Race/Ethnicity
Asian or Pacific Islander
Black
White
Hispanic
Other race/ethnicity or multiple
Note:

Sample sizes are 765 (T2 treatment) and 773 (control). The Difference column shows the arithmetic difference between values
for the two groups. Because values in the Difference column are rounded to the nearest tenth after being subtracted, they may
not always be the same as the differences between the rounded values for each group. Significance levels: *p<0.05, **p<0.01.
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Table C.4. Baseline equivalence between T2 and T1 in Phase 2
Characteristic
Contribution rate
Noncontributor
Salary less than median
Age less than sample median
National office
Hired before August 2010
Female
Belonged to union

T2 Treatment (%)

T1 Treatment (%)

Difference (%)

p-value

1.6
40.7
48.1
49.3
31.2
54.1
49.0
78.6

1.6
41.0
47.4
52.1
28.9
54.7
50.7
78.3

0.0
−0.3
0.7
−2.8
2.3
−0.6
−1.6
0.3

0.957
0.900
0.777
0.271
0.324
0.816
0.523
0.890

4.1
36.6
47.3
4.6
7.5

4.1
34.3
48.7
5.1
7.9

0.0
2.3
−1.4
−0.5
−0.4

0.996
0.345
0.592
0.629
0.767

Race/Ethnicity
Asian or Pacific Islander
Black
White
Hispanic
Other race/ethnicity or multiple
Note:

Sample sizes are 765 (T2 treatment) and 764 (T1 treatment). The Difference column shows the arithmetic difference between
values for the two groups. Because values in the Difference column are rounded to the nearest tenth after being subtracted, they
may not always be the same as the differences between the rounded values for each group. Significance levels: *p<0.05,
**p<0.01.

In addition to the findings in these tables, which report results for the full study samples in each phase, we
also conducted baseline equivalence tests among the subgroups defined in the previous section, to
determine whether subpopulations of interest showed systematic differences.
In Phase 1, no subgroup analyses showed significant differences between groups. In Phase 2, several
subgroup analyses corroborated the finding in the full sample that the proportion of employees in the
national office was higher in the control group than in either treatment group. While a few subgroups in
Phase 2 also showed differences in gender, ethnicity, baseline contribution rate, or age, none of these
findings appeared in the vast majority of subgroups, and there were no notable patterns for these findings
across subgroups.3

In Phase 2, 36 baseline equivalence tests were run for each of the 13 variables being compared; one for each of the 12
subgroups and for each of the 3 comparisons between sample arms (T1 vs. control, T2 vs. control, and T1 vs. T2). Aside from
the national office variable, which was significantly different between groups in 7 of the 36 tests, no other variable was
significantly different in more than 3 of the 36 tests.
3
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APPENDIX D
DETAILED TABLES ON STUDY FINDINGS
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In this section we present detailed tables of impact estimates and summaries of key findings organized by
our research questions.

I.

RQ1: Can emails informed by behavioral science encourage more DOL
employees to increase their savings? (Analyses 1, 2, and 3)

Table D.1. Impacts of T1 and T2 (Analyses 1, 2, and 3)
Treatment
Proportion
(%)

Outcome

Control
N

Proportion
(%)

N

Impact (%)

p-value

Impact of T1 in Phase 1 (Analysis 1)
Contributes to TSP
Contributes at least 5% to TSP
Change in contribution rate

3.5
4.2
0.1

864
2,006
2,006

2.5
1.9
0.0

857
2,005
2,005

1.0
2.3**
0.1

0.211
0.000
0.072

8.0
3.8
0.2

314
773
773

3.9
7.5**
0.4**

0.106
0.000
0.001

8.0
3.8
0.2

314
773
773

2.0
5.8**
0.2*

0.380
0.000
0.040

Impact of T1 in Phase 2 after the reminder (Analysis 2)
Contributes to TSP
Contributes at least 5% to TSP
Change in contribution rate

11.8
11.3
0.6

313
764
764

Impact of T2 in Phase 2 after the reminder (Analysis 3)
Contributes to TSP
Contributes at least 5% to TSP
Change in contribution rate
Note:

10.0
9.5
0.4

311
765
765

The sample for “Contributes to TSP” excludes baseline contributors. The remaining outcomes use the full study sample. A
sensitivity analysis pooled T1 and T2 in Phase 2 and compared the share of employees contributing to the TSP in the pooled
treatment group to the share contributing to the TSP in the control group. This pooled impact estimate was also not statistically
significant. Significance levels: *p<0.05, **p<0.01.

Key Findings
•

T1 significantly increased the proportion of employees contributing at least 5 percent of their income to TSP in both
Phase 1 and Phase 2 (2.3 percentage point increase in Phase 1 and 7.5 percentage point increase in Phase 2).

•

In Phase 2, T1 also significantly increased the overall contribution rate by 0.4 percentage points, though it had no
statistically significant impact in Phase 1.

•

T2 caused a 5.8 percentage point increase in the proportion of employees contributing at least 5 percent and a
0.2 percentage point increase in the contribution rate.

•

Neither T1 nor T2 changed the proportion of employees who contributed any amount to TSP in either phase.

Our calculations of per-person savings reported in Chapter V apply the 0.4 percentage-point increase in
the overall contribution rate observed in Phase 2 of the trial to the median salary of $78,162 that
we observed in the study treatment group that received the original email in Phase 2. We assumed
20 years of saving, since the median age of this sample is 45 years, and a six percent annual rate
of return, yielding an estimate of $11,501 per person. (The direct calculation is

∑i

20
=1

(0.004 × $78,162) × (1.06)(i −1) =
$11,501 ) To calculate total savings we multiplied this estimate of per-

person savings with 764 (the number of employees contributing less their salary who received the original
email in Phase 2 of the trial in 2016).
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II. RQ2: What email communication strategies are most effective at improving
savings?
1.

Are emails that invoke peer norms more effective than emails that don’t?

Table D.2. Impact of T2 vs. T1 in Phase 2 after the reminder (Analysis 4)
Outcome

T2 Treatment (%)

T1 Treatment (%)

Impact (%)

p-value

10.0

11.8

−1.9

0.458

Contributes at least 5% to TSP

9.5

11.3

−1.7

0.272

Change in contribution rate

0.4

0.6

−0.2

0.173

Contributes to TSP

Note:

The sample for “Contributes to TSP” excludes baseline contributors. The remaining outcomes use the full study sample.
Significance levels: *p<0.05, **p<0.01.

Key Findings

2.

•

T1 impacts are greater in magnitude compared to those of T2, but these differences are not statistically significant.

•

There is no evidence that an email that invokes peer norms is more effective than an email that does not.

Does sending reminder emails change the impact? (Analyses 5, 6, and 7)

Table D.3. Impact of T1 in Phase 2 before the reminder (Analysis 5)
Outcome

T1 Treatment (%)

Control (%)

Contributes to TSP

9.2

4.8

4.5*

0.029

Contributes at least 5% to TSP

9.3

3.0

6.3**

0.000

Change in contribution rate

0.5

0.1

0.3**

0.002

Notes:

Impact (%)

p-value

The sample for “Contributes to TSP” excludes baseline contributors and has 314 treatment and 314 control group members. The
remaining outcomes use the full study sample with 766 treatment and 773 control group members. Significance levels: *p<0.05,
**p<0.01.

Table D.4. Impact of T2 in Phase 2 before the reminder (Analysis 6)
Outcome

T2 Treatment (%)

Control (%)

Contributes to TSP

9.3

4.8

4.5*

0.027

Contributes at least 5% to TSP

8.7

3.0

5.7**

0.000

Change in contribution rate

0.4

0.1

0.2**

0.008

Notes:

Impact (%)

p-value

The sample for “Contributes to TSP” excludes baseline contributors and has 312 treatment and 314 control group members. The
remaining outcomes use the full study sample with 768 treatment and 773 control group members. Significance levels: *p<0.05,
**p<0.01.
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Table D.5. Impact of the reminder in Phase 2 (Analysis 7)
Outcome
Contributes to TSP
Contributes at least 5% to TSP
Contribution rate
Notes:

T1 and T2
Treatment (%)

Control (%)

Impact (%)

p-value

1.8
1.4
0.1

3.2
0.8
0.1

−1.2
1.1
0.0

0.336
0.057
0.611

The sample for “Contributes to TSP” excludes baseline contributors and has 624 treatment and 314 control group members. The
remaining outcomes use the full study sample with 1,529 treatment and 773 control group members. Treatment and control group
values are differences between the midline and endline periods. Significance levels: *p<0.05, **p<0.01.

Key Findings
•

The reminder email did not have a statistically significant marginal impact on the effects of the interventions
(Analysis 7).

•

In comparing Analyses 5 and 6 to Analyses 2 and 3, both T1 and T2 appear to have had an impact on the proportion
of the sample who contributed any amount before the reminder that was no longer evident after the reminder. These
results are not due to reduced contributions in either treatment group after the reminder but to increased contributions
in the control group.

As stated previously, Analysis 7 cannot separate the impact of the reminder email from any lagged effect of
treatment group members’ receiving the initial intervention email. For example, if contributions made after
the reminder was sent were partially a delayed reaction to the initial intervention email, and not solely due
to receiving a reminder, the results shown in Table D.5 would not reflect the effect of the reminder alone.
However, assuming that the true effect of the reminder is not negative (that is, it did not reduce the level of
contribution) and that the lagged effect of the intervention email is also not negative (that is, recipients did
not reduce their contributions in response to the intervention email as time passed), the results could only
overstate the effect of the reminder—that is, the reminder effect is equal to or smaller than what the
analysis suggests.

3.

Does the timing of emails matter? (Analysis 8)

Table D.6. Impact of T1 by Phase (Analysis 8)
Outcome

T1 Treatment (%)

Control (%)

Impact (%)

p-value

Phase 1
Contributes to TSP

3.5

2.5

1.0

0.211

Contributes at least 5% to TSP

4.1

1.9

2.3**

Change in contribution rate

0.1

0.0

0.1

0.082

Contributes to TSP

7.2

3.4

3.8

0.065

Contributes at least 5% to TSP

7.3

1.9

5.4**

<0.001

Change in contribution rate

0.3

0.1

0.2**

0.005

<0.001

Phase 2

Notes:

The sample for “Contributes to TSP” excludes baseline contributors and has 486 Phase 2 and 1,705 Phase 1 group members.
Analyses of the remaining outcomes use a sample of 1,159 employees in Phase 2 and 3,963 employees in Phase 1. Significance
levels: *p<0.05, **p<0.01.
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Key Findings
•

Impacts of T1 were larger in Phase 2 than in Phase 1 for all outcomes studied.

•

In Phase 2, the estimated impact on proportion of employees contributing any amount was 2.8 percentage points
higher, the proportion contributing at least 5 percent was 3.1 percentage points larger, and the contribution rate was
0.1 percentage points larger.

In Analysis 8, we compared the impact of T1 and the end of Phase 1 to its impact in Phase 2 before the
reminder email, restricting the analysis samples to minimize the influence of changes in the sample
composition between phases. In Phase 1, treatment group members had been exposed to the intervention
for 37 days at the time the endline data were recorded; in Phase 2, they had been exposed to the
intervention for 39 days.
These findings suggest that the timing of the interventions may have played an important role in
determining the magnitude of their impacts. In Phase 1, during the week that the email was sent, the Pope
visited Washington DC, and many federal employees worked from home. Since 31 percent of the study
sample consisted of federal employees in the Washington DC area, and approximately 5 percent of the
treatment sample sent an “out of office” status message in response to receiving the email, the Pope’s visit
may have affected the treatment group’s responsiveness. In addition, news stories that speculated about
the possibility of a government shutdown were circulating at the time of the Phase 1 intervention. This may
have caused members of the study sample to be less willing to contribute a larger share of their salaries to
retirement savings accounts, in favor of keeping their assets in more liquid accounts.
Additionally, there may be broader seasonal or macroeconomic trends that prompted trial participants to be
more likely to increase their TSP contributions in Phase 2. Finally, the differences in patterns between these
findings and the findings of analysis 1 and 5 (the comparable full-sample T1 impacts in Phases 1 and 2)
indicate that comparisons of the main impact estimates between phases should be interpreted with caution,
given that they appear to be influenced by changes in the types of employees who are included in the
sample for each phase.

III. RQ3: For whom do these emails work?
Table D.7 presents a summary of findings for key subgroups of interest and highlights results that were
statistically significant.
Key Findings
•

Findings within subgroups were largely consistent among the subgroups we studied: The effects of each
intervention found for the overall study sample were generally observed across subgroups, the reminder email did
not appear to have a significant marginal effect in any subgroup, and Phase 2 impacts were higher than Phase 1
impacts across all subgroups.

•

Effects were concentrated among those who were already contributing some amount of their salary at baseline,
and among union members.

•

Although effects were concentrated among younger employees and those outside the national office in Phase 1,
these findings weren’t replicated in Phase 2.

•

There were no notable patterns associated with employees’ salary levels or whether they were hired after the
automatic enrollment policy was enacted.
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Table D.7. Summary of subgroup analysis findings
T1 in Phase 1
(Analysis 1)

T2 in Phase 2
after reminder
(Analysis 3)

T2 vs. T1 in Phase 2
after reminder
(Analysis 4)

Impact of reminder
in Phase 2
(Analysis 7)

Impact of phase
for T1
(Analysis 8)
Overall contribution rate

Contributes
at least 5%

Contributes
any amount

Overall contribution rate

Contributes
at least 5%

Contributes
any amount

Overall contribution rate

Contributes
at least 5%

Contributes
any amount

Overall contribution rate

Contributes
at least 5%

Contributes
any amount

Overall contribution rate

Contributes
at least 5%

Contributes
any amount

Overall contribution rate

Contributes
at least 5%

Contributes
any amount

Subgroup

T1 in Phase 2
after reminder
(Analysis 2)

Baseline contribution
Noncontributor
Contributes < 5%

NA
NA

X

X

NA
NA

X
X

X

NA
NA

X

X

NA
NA

NA
NA

NA
NA

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

Salary
Below median
Above median

X
X

X
X

X

X
X

X
X

X
X

X

Age
Below median
Above median

X

X

X

X
X

X
X

Location
National office
Other offices

X
X

X

X

X
X

X

X
X
Hire date

Before August 2010
During or after August
2010

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Yes
No

X

X
X

X

X

X

X

Belongs to a union?

Notes:

X

X
X

X = significant impact, p<0.05; NA = subgroup not applicable to analysis. The sample for “Contributes to TSP” excludes baseline contributors.
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IV. Email receipt analysis
In Phase 1, we received data describing whether treatment group members indicated that they had read the
emails they were sent. In addition, among treatment group members who did not indicate that they had
read the emails, the data indicated whether those group members did not have an email address or deleted
the email without reading it. Table D.8 summarizes the data we received, among all study sample members
initially assigned to the treatment group. In Phase 2, no similar data were received.
Table D.8. Email receipt in Phase 1
Outcome

Proportion (%)

Sent read receipt
Did not send read receipt
Did not have an email address
Deleted email without reading
Note:

26.8
73.2
4.3
3.3

N
547
1,492
87
67

Values in the Proportion column are proportions of the final treatment sample with the corresponding outcome.

Key Findings
•

Only 26.8 percent of the treatment group sent an indication that they had read the email.

•

The majority of those who didn’t send a read receipt did not have an identifiable reason for not reading the email,
such as not having an email address or deleting the email without reading it. Because sending a read receipt is
typically a voluntary activity, it is not clear whether these individuals did or did not read the email.
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