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An Equilibrium Theory of Retirement Plan Design†

By Ryan Bubb and Patrick L. Warren*

We develop an equilibrium theory of employer-sponsored retirement 
plan design using a behavioral contract theory approach. The oper-
ation of the labor market results in retirement plans that generally 
cater to, rather than correct, workers’ mistakes. Our theory provides 
new explanations for a range of facts about retirement plan design, 
including the use of employer matching contributions and the use of 
default contribution rates in automatic enrollment plans that lower 
many workers’ savings. We provide novel evidence for our theory 
from a sample of plans. (JEL D86, G51, J26, J32, J41)

Employer-sponsored retirement savings plans are the predominant vehicle for 
private retirement savings in the United States. A growing literature shows that 

the design of these plans affects savings behavior in ways inconsistent with ratio-
nal optimization (e.g., Madrian and Shea 2001, Thaler and Benartzi 2004). These 
empirical findings have informed normative claims by behavioral economists about 
how employers should design their plans. In a survey of this literature, for example, 
Benartzi and Thaler (2007,  99) ask, “What can employers do so that more plan par-
ticipants enroll in retirement plans, contribute an amount that will build a reasonable 
retirement nest-egg, and allocate the funds among assets in an appropriately diversi-
fied way?” They proceed to suggest to employers a range of plan design options to 
improve their workers’ retirement savings outcomes. Employers should paternalisti-
cally harness the stickiness of default rules, for example, by automatically enrolling 
workers in order to counteract present-biased workers’ temptation to save too little 
(Thaler and Benartzi 2004, Carroll et al. 2009). These papers take a “public finance” 
approach to retirement plan design, modeling the employer as if it acts as a pater-
nalistic social planner, designing its retirement plan to maximize social welfare. In 
response to this literature, Congress enacted the Pension Protection Act of 2006 
(PPA), which removed regulatory barriers to employers automatically enrolling their 
workers in their retirement plan (see Beshears et al. 2010 for an account of the leg-
islative process). Employers have adopted automatic enrollment in droves, with the 
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percentage of Vanguard-administered plans that use automatic enrollment increas-
ing from 15 percent in 2007 to 41 percent in 2015 (Vanguard 2016).

The existing literature, however, has not considered whether employer paternal-
ism in plan design is consistent with their incentives and, in particular, with the 
incentives produced by the operation of the labor market. We develop an equilib-
rium theory of employer-sponsored retirement plan design using a behavioral con-
tract theory approach. Retirement plans are an important feature of compensation 
contracts designed by employers to attract workers. The approach we take to mod-
eling firms is neoclassical: in our model, firms maximize profits, not social welfare. 
The rational benchmark entails a simple wage contract. Retirement plans serve no 
useful purpose for rational, time-consistent exponential discounters (tax benefits 
aside). However, following the behavioral literature on retirement savings, we allow 
workers’ decision utility at the time of contracting to deviate from their experienced 
utility in canonical ways and characterize the equilibrium retirement plan designs 
that result.

In Section I, we consider present-biased workers with varying degrees of sophis-
tication and first assume that they can costlessly enroll in their retirement plan, so 
that the default contribution rate of the plan is irrelevant. Perfectly sophisticated 
present-biased workers, who understand that they suffer from a time-inconsistency 
problem, value retirement plans with employer contributions as a form of commit-
ment, and in equilibrium they receive a plan that acts as a first-best commitment 
device. Imperfectly sophisticated (or “naïve”) present-biased workers, in contrast, 
overestimate their future savings. As a result, naïve present-biased workers over-
value firms’ offers to match their retirement savings and hence receive retirement 
plans with matching in equilibrium. While matching contributions can help offset 
naïve workers’ present bias, their level in equilibrium is not finely calibrated to 
workers’ need for commitment. Moreover, with heterogeneous types, considered in 
Section II, matching results in cross-subsidization of exponential workers by naïve 
present-biased workers.

We then assume that enrollment is costly so that a plan’s default employee con-
tribution rate is potentially sticky. We assume that at the time of contracting, work-
ers do not consider these costs of enrolling and hence do not anticipate that their 
savings will be sensitive to the default. We show that the equilibrium default min-
imizes workers’ savings given the other terms of the contract. The reason is that 
lowering workers’ savings reduces the level of matching contributions employers 
must make, relaxing their zero-profit constraint, and thus allows employers to offer 
better terms on the salient dimensions of compensation. With heterogeneous types, 
the equilibrium contract entails a cap on the employer’s matching contributions, 
with the default set strictly below the cap. The equilibrium cap limits the anticipated 
distortion that matching would otherwise cause to exponentials’ intertemporal con-
sumption choices, while setting the default below the cap minimizes the employer’s 
matching contributions.

To develop a useful benchmark against which to assess the empirical predic-
tions of our equilibrium model, we formalize an alternative paternalistic employer 
model in Section III. In particular, we consider the set of zero-profit contracts that 
maximize average worker welfare under our assumptions about worker behavior. 
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Paternalistic employers can always implement the first best by using matching con-
tracts with a default set at the cap on the employer’s matching contributions. Under 
such a contract, all types stay with the default, avoiding bearing the costs of opting 
out, and still perfectly smooth their consumption.

In Section  IV, we use our equilibrium model and the competing paternalistic 
employer model to analyze the effect of the PPA’s liberalization of defaults on sav-
ings outcomes and welfare. Under the paternalistic employer model, allowing firms 
to automatically enroll their workers is not useful. The reason is that a paternalistic 
employer has contractual instruments other than the default to improve savings out-
comes, namely employer contributions. Under the equilibrium model, in contrast, 
the PPA poses an important set of trade-offs. Allowing employers to automatically 
enroll workers can increase the savings of present-biased workers who would not 
opt into the plan on their own, but at a cost of lowering their total compensation 
through increased redistribution to less present-biased workers. Moreover, the PPA 
can lower the savings and welfare of more moderately present-biased workers, and 
it increases the redistribution to exponentials and distorts exponentials’ intertempo-
ral consumption choices.

Our theory provides novel explanations of many facts about employer retirement 
plan design, showing the power of applying standard models of market equilibrium 
to understanding these plans. Most defined contribution plans offer matching contri-
butions, and a substantial fraction of workers in such plans fail to contribute enough 
to receive the full match. Moreover, most employers that have adopted automatic 
enrollment have chosen the minimum default initial contribution rate allowed under 
the regulatory safe harbor Congress created for such plans, which is widely under-
stood to be below the optimal savings rate of most workers. Existing evidence on the 
effects of automatic enrollment on contribution rates is based on the study of a few 
specific employer plans rather than a representative sample of plan designs, but it is 
consistent with the basic predictions of our theory. In particular, on the one hand the 
adoption of automatic enrollment increases the participation rate in the plan; but on 
the other hand, it lowers other workers’ savings rates by anchoring them at a lower 
default savings rate than they would have chosen had they opted in on their own 
(Choi et al. 2004).

The most distinctive prediction of our theory relative to existing accounts of plan 
design is that among automatic enrollment plans that offer matching, the default will 
be set below the cap on the employer match. In contrast, a paternalistic employer 
would generally set the default at the cap on matching contributions, which is a 
point of accumulation in employees’ optimal savings rates (Bernheim, Fradkin, 
and Popov 2015). In Section V, we test these competing predictions using a large 
hand-coded dataset of the plan designs of a representative sample of automatic 
enrollment plans that use matching. We find that about three-quarters of such plans 
set defaults below their cap on matching, consistent with our equilibrium theory 
(and inconsistent with the paternalism theory). But a minority of plans use a default 
right at the cap, which is consistent with the paternalism theory (and inconsistent 
with our equilibrium theory), implying that considerations outside of our model are 
also important determinants of plan design. On the whole, this evidence shows that 
our theory provides an empirically relevant new perspective on plan design.
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The approach we take to analyzing employer-sponsored retirement plans builds 
on an existing literature in behavioral contract theory that so far has focused on 
firms’ product markets, such as consumer credit (DellaVigna and Malmendier 2004, 
Heidhues and Kőszegi 2010, Bar-Gill 2012), cell phone service (Grubb 2009), 
add-on goods (Gabaix and Laibson 2006), insurance (Gottlieb and Smetters 2016), 
and gym memberships (DellaVigna and Malmendier 2006). Our theoretical contri-
bution to this literature is twofold. First, we include a default rule (in our applica-
tion, a default contribution rate) into the contract space along with a cost of opting 
out. Such default rules have been examined empirically (e.g., Madrian and Shea 
2001) and normatively (e.g., Carroll et al. 2009), but they have not been previously 
studied in a positive equilibrium model like ours.

Second, we are the first to apply a behavioral contract theory approach to studying 
retirement plans, an application of central concern to economists. One justification 
for not taking such an approach to understanding employer-sponsored retirement 
plans is the view that markets do not provide important incentives for employers 
with respect to retirement plan design. For example, Barr, Mullainathan, and Shafir 
(2013, 444) argue that attempts to boost participation in retirement plans face “at 
worst indifferent and at best positively inclined employers and financial firms.” They 
contrast this with other markets, such as consumer credit, in which firms have strong 
incentives to exploit consumer mistakes. Spiegler (2015) similarly suggests that 
employers act as paternalistic de facto market regulators through their retirement 
plan design. But as we show in this paper, a standard equilibrium model in which 
firms maximize profits and workers maximize their decision utility produces a rich 
positive theory that matches many key stylized facts about employer-sponsored 
retirement plan design. There are, of course, motivations for employers in designing 
their retirement plans that we ignore in our model—including reputational concerns, 
regulations such as the nondiscrimination rules, tax incentives, and employee depar-
ture incentives—but the simple theory of the firm we apply here is the natural place 
to begin.

Our equilibrium theory suggests that recent attempts by behavioral economists 
to reform employer-sponsored retirement plans by simply showing employers what 
plan designs would improve worker savings outcomes and removing regulatory 
barriers to offering them (see, e.g., Thaler and Benartzi 2004; Orszag, Iwry, and 
Gale 2006) may be ineffective. A general theme of our analysis is that equilibrium 
plan designs generally cater to rather than correct workers’ mistakes. If the moti-
vation for retirement savings policy generally and the preferential tax treatment of 
employer plans specifically is to correct mistakes workers make in planning and 
saving for retirement (Kotlikoff 1987), then our analysis shows that the delegation 
of plan design to employers could result in perverse outcomes for the present-biased 
and inertial workers that retirement savings policy aims to help.

I.  Homogeneous Types

Consider a perfectly competitive labor market populated by homogeneous work-
ers. This can also be thought of as the case in which firms observe workers’ types 
so that each type gets its own contract. Labor contracts specify a wage ​w  ≥  0​ and 
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a retirement plan that is composed of a nonelective employer contribution to the 
plan ​r  ≥  0​, employer matching contributions of ​m  ≥  0​ dollars for every dollar the 
worker saves for retirement, and a default employee contribution rate ​d  ≥  0​. Total 
employer retirement plan contributions are thus ​r + sm​, where ​s  ≥  0​ is the amount 
the worker contributes to the retirement plan.1 Profits from an employed worker are 
given by ​π  =  γ − w − sm − r​, where ​γ​ is the value the worker produces. Workers 
have access to a savings technology through their employer’s retirement savings plan 
with a rate of return normalized to zero, but they cannot borrow. For simplicity, we 
have assumed away any motivation to save outside of the employer’s retirement plan.

There are three periods in which the sequence of decisions is as follows:

	 •	 Period 0: Firms make contract offers ​(w, r, m, d)​, and workers choose among 
offers.

	 •	 Period 1: Workers receive wage ​w​ and decide how much of the wage to save, 
​s​, consuming the remainder, ​w − s​.

	 •	 Period 2: Retired workers consume their savings and retirement plan benefits, 
​r + (1 + m)s​.

A worker’s period 0 self (self 0) has utility ​u(​c​1​​) + u(​c​2​​)​, where ​​c​i​​​ is anticipated 
consumption in period ​i​, ​u( ⋅ )​ is increasing and concave, and the discount factor is 
normalized to 1. Self 1, by contrast, chooses savings to maximize the utility function ​
u(​c​1​​) + βu(​c​2​​) − k1(s  ≠  dw)​, where ​β  ∈  (0, 1]​ is the worker’s time-inconsistent, 
present-bias factor and ​k  ≥  0​ is the cost of adjusting savings from the default sav-
ings rate ​d​. We include such an opt-out cost in order to allow for defaults to be 
sticky, as has been documented in the empirical literature (Madrian and Shea 2001, 
Choukhmane 2019). Thus, facing a contract ​(w, r, m, d )​, self 1 solves

(1)	​​ max​ 
s≥0

​ 
 
 ​  u​(w − s)​ + βu​(r + ​(1 + m)​s)​ − k1​(s  ≠  dw)​​.

If ​β  <  1​, we refer to the worker as “present-biased.” If ​β  =  1​, we refer to the 
worker as “exponential.”

Self 0 chooses a contract to maximize her utility, taking into account her antici-
pated future savings behavior. Importantly, however, we assume that self 0 believes 
that self 1 will choose savings by applying a present-bias factor ​​β ˆ ​  ∈  [ β, 1]​, follow-
ing O’Donoghue and Rabin’s (2001) approach to modeling partial naïveté. We refer 
to present-biased workers with ​​β ˆ ​  =  β​ as sophisticated and to those with ​​β ˆ ​  >  β​ as 
naïve.

We assume moreover that self 0 believes that opting out of the default will be 
costless, so that she ignores the defaults of competing contracts ex ante. Note that 
this assumption applies to the exponentials in our model as well as to present-biased 

1 We restrict our attention to linear contracts in this section and consider piecewise linear contracts in the next 
section, but the optimal contracts in a more general contract space would share the same equilibrium features. Naïve 
workers would anticipate lower first-period consumption and higher second-period consumption than they actually 
receive because their period 1 selves will be unwilling to save enough to take full advantage of employer contribu-
tions. Linear contracts are more robust to gaming (Holmstrom and Milgrom 1987) and uncertainty about workers’ 
types (Carroll 2015), especially in a context where savings decisions and payoffs actually happen over time.
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agents. There are two distinct motivations for this assumption. The first is as a 
form of overconfidence. Consumers are often overoptimistic about their likeli-
hood of completing troublesome tasks, such as refinancing debt (Shui and Ausubel 
2005), going to the gym (DellaVigna and Malmendier 2006), mailing back rebate 
forms (Silk 2004), or limiting their cell phone usage (Grubb and Osborne 2015). 
Believing ​k  =  0​ is a kind of overconfidence in which workers are overoptimis-
tic about their likelihood of updating their 401(k) savings plan. Naïve present bias 
might itself produce exactly this form of overconfidence, since it can induce unan-
ticipated procrastination.

The second motivation is based on limited attention. Attention requires effort, and 
thus is applied selectively and drawn differentially to certain features of the environ-
ment (Kahneman 1973). There are various theories in the economics literature for what 
determines which features of an environment are salient and therefore attract attention 
(see, e.g., Bordalo, Gennaioli, and Shleifer 2013; Gabaix 2014; Schwartzstein 2014). 
But the basic idea here is that small details of the benefits package—like the default 
contribution rate of the retirement savings plan—might not attract the attention of 
workers in their labor market contracting decisions. Note, however, that we assume 
that the employer contributions to the plan are salient at the time of contracting.

To investigate the plausibility of these differential salience assumptions—that the 
default is nonsalient and the employer contributions are salient—we look to avail-
able advice to job seekers on how to evaluate job offers. In particular, we examined 
the first 20  Google search results for the phrase “how to evaluate a job offer.” After 
discarding one result from a UK website, we found that about half (9 out of 19) of 
the results explicitly mention employer contributions, but none mention automatic 
enrollment or the default contribution rate of the retirement plan. This suggests that 
employer contributions are commonly considered by job seekers, but the default 
contribution rate is not.

Note that for simplicity, we assume workers have only a single job and make 
only a single savings choice under that job’s retirement plan. This means that there 
is no opportunity for workers to learn over time their true costs of opting out of the 
default, as is typical in models of naïveté.2 Furthermore, this assumption means 
that there is no opportunity for workers to update their savings choices midcareer. 
Choukhmane (2019) finds that workers who were subjected to automatic enroll-
ment at one employer and then move to a new employer that does not use automatic 
enrollment have lower participation rates and contribution rates at the new employer. 
This dynamic effect is consistent with a rational life-cycle savings model in which 
workers adjust their savings rates based on accumulated savings to date. But as will 
become clear, all of our basic results would continue to apply if we allowed for mul-
tiple jobs over a worker’s career and such wealth effects.

Firms are willing to offer any contract that would result in nonnegative profits, 
given workers’ actual savings behavior, but perfect competition implies that firms 

2 As evidence that such naïveté persists despite labor market experience, Choi et al. (2002) report results from a 
survey of employees at a large US food corporation. Two-thirds of respondents reported that their current retirement 
savings rate was “too low.” Of these, 35 percent reported that they intended to increase their 401(k) contribution 
rate, with most planning to do so in the next 2 months. But of those who planned to increase their contribution rate 
in the next few months, only 14 percent actually increased their contribution rate in the next 4 months.
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must break even in equilibrium. Equilibrium labor contracts are the zero-profit con-
tracts that maximize self 0’s utility given her beliefs about self 1’s savings behavior. 
They are thus the solution to

(2)	​​  max​ 
w,r,m,d

​ 
 
 ​  u​(w − s​(w, r, m | ​β ˆ ​)​)​ + u​(r + ​(1 + m)​s​(w, r, m | ​β ˆ ​)​)​​,

subject to

(3)	​ w + r + ms​(w, r, m, d | β)​  =  γ​,

(4)	​ s​(w, r, m | ​β ˆ ​)​  = ​ arg max​ 
s≥0

​ 
 
 ​  u​(w − s)​ + ​β ˆ ​u​(r + ​(1 + m)​s)​​,

and

(5)	​ s​(w, r, m, d | β)​  ∈ ​ arg max​ 
s≥0

​ 
 
 ​  u​(w − s)​ + βu​(r + ​(1 + m)​s)​ − k1​(s  ≠  dw)​​.

Self 0 wants to maximize the sum of her utility from consumption in the two 
periods, as reflected in the objective function in (2). The zero-profit constraint (3) 
requires that total compensation paid across the two periods must equal the work-
er’s product ​γ​. By concavity of the utility function, the first-best outcome equates 
consumption in each of the two periods at ​γ/2​. Self 0 chooses a contract based on 
her belief that self 1 will put a present-bias factor of ​​β ˆ ​​ on second-period utility when 
choosing how much to save under the contract; her anticipated savings level is deter-
mined by (4). Her self 1 will actually make savings decisions according to (5), using 
a present-bias factor of ​β  ≤ ​ β ˆ ​​ and a cost of opting out of the default of ​k​.

A. Costless Opt Out

We begin with the special case of costless opt out, ​k  =  0​, in which defaults are 
not sticky and play no role. We thus ignore defaults in this subsection and character-
ize contracts as triplets ​(w, r, m)​.

Consider first a sophisticated present-biased worker. A sophisticated worker’s 
self 0 beliefs about her self 1’s savings are correct, since ​​β ˆ ​  =  β​. The problem for a 
sophisticated worker’s self 0 is to choose a contract that induces her present-biased 
self 1 to save optimally. It is easy to see that a sophisticated worker will be willing 
to choose ​r  =  w  =  γ/2​ to solve her time-inconsistency problem through ​r​ and 
achieve the first best. This contract will give self 1 exactly what self 0 wants her to 
consume. Self 1 will want to consume even more than ​γ/2​ in the first period, but 
the remaining ​γ/2​ of her compensation is only paid in the second period through ​r​.

A sophisticated worker can also achieve the first best through ​m​. The first-order 
condition for self 1’s choice of savings in (5) is

(6)	​ −u′​(w − s​(w, r, m | β)​)​ + β​(1 + m)​u′​(r + ​(1 + m)​s​(w, r, m | β)​)​  =  0​.

Thus, choosing ​m​ such that ​1 + m  =  1/β​ will perfectly counterbalance self 
1’s present bias, inducing self 1 to make savings decisions according to self 0’s 
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preferences, i.e., to equate her consumption in the two periods. Denote this ​m​ 
as ​​m​​ FB​  ≡  (1 − β )/β​.

In the case of an exponential worker, ​​m​​ FB​  =  0​ because matching would inef-
ficiently subsidize second-period consumption, leading to a costly distortion in 
exponentials’ intertemporal consumption choices. Note that this result depends on 
our assumption that workers cannot borrow, since borrowing would allow them to 
avoid any intertemporal distortion. Exponentials are better off receiving their com-
pensation through the lump-sum payments of ​w​ and ​r​. They are indifferent among 
zero-profit contracts with ​r  ≤  γ/2​, since they can simply choose savings to achieve 
the first-best levels of consumption under any such contract. Because both sophisti-
cated workers and exponential workers have correct beliefs about their future behav-
ior, they receive first-best contracts in equilibrium.

In contrast, a naïve worker’s self 0 underestimates her degree of present bias and 
hence her need for commitment. But a naïve worker also has a different motivation 
for using ​m​: she overestimates how much she will save under a given ​m​ and there-
fore the amount of matching contributions she will receive. Matching is therefore a 
relatively cheap way to deliver period 0 utility. Even a completely naïve worker with ​​
β ˆ ​  =  1​, who has no awareness of her time inconsistency and therefore no demand 
for commitment devices per se, will nonetheless demand some amount of matching 
contributions due to this mistake. The following proposition formally characterizes 
the equilibrium under costless opt out.

PROPOSITION 1: In equilibrium with ​k  =  0​,

	 (i )	 Sophisticated workers receive either a matching contract with ​m  = ​ m​​ FB​​ or 
a nonelective contribution contract with ​r  =  γ/2​ and achieve the first best.

	 (ii )	 Exponential workers receive contracts with ​r  ≤  γ/2​, ​w  =  γ − r​, and 
​m  =  0​ and achieve the first best.

	 (iii )	 Naïve workers receive contracts with ​m  >  0​. When ​u(​c​i​​)​ takes CRRA form 
with coefficient of relative risk aversion equal to ​θ​, then:

	 (a)	 if ​θ  <  1​, then ​m  > ​ m​​ FB​​;

	 (b)	 if ​θ  =  1​, then ​m  = ​ m​​ FB​​;

	 (c)	 if ​θ  >  1​, then ​m  < ​ m​​ FB​​.

Moreover, CRRA utility with ​θ  =  1​ is also necessary for ​m  = ​ m​​ FB​​ for all 
​​β ˆ ​  ∈  ( β, 1]​.

All proofs are in the online Appendix.

The results for sophisticated and exponential workers are as described above. The 
results for naïve workers deserve further discussion. The zero-profit constraint (3) 
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implicitly defines ​w​ as a function of ​r​ and ​m​. Denote that function ​w(r, m) 
=  γ − r − ms(w, r, m, β )​. The first-order condition for ​m​ can then be written as

(7)	​ ​​[u′​(​c​2​​​(​β ˆ ​)​)​ − u′​(​c​1​​​(​β ˆ ​)​)​]​  ​  ∂ _ ∂ m
 ​ ​[s​(β)​m + s​(​β ˆ ​)​]​

	 + u′​(​c​2​​​(​β ˆ ​)​)​ ​  ∂ _ ∂ m
 ​ ​[​(s​(​β ˆ ​)​m − s​(β)​m)​]​  =  0​,

where we have suppressed the dependence of the savings functions on the contract 
terms and where ​​c​1​​( ​β ˆ ​ )  =  w(r, m) − s( ​β ˆ ​ )​ and ​​c​2​​( ​β ˆ ​ )  =  (1 + m)s( ​β ˆ ​ ) + r​ are the 
worker’s anticipated consumption levels.

The first line of (7) represents the commitment motivation for matching. If the 
worker anticipates his period 1 self saving less than optimally (​​c​2​​( ​β ˆ ​ )  < ​ c​1​​( ​β ˆ ​ )​), 
then he desires a larger ​m​ to move more consumption to the second period. The first 
term in brackets represents the strength of that commitment motivation and goes to 
zero if ​1 + m  =  1/​β ˆ ​​. Because, for naïve workers ​​β ˆ ​  >  β​, this implies that naïve 
workers’ commitment motivation alone is insufficient to lead them to demand a 
first-best commitment device in which ​1 + ​m​​ FB​  =  1/β​.

The second line of (7) represents the overestimation motivation for matching. 
In particular, ​(∂/∂ m)​[(s( ​β ˆ ​ )m − s( β )m)]​​ represents how much the worker antici-
pates his total compensation will grow as the match increases. To see why, note that  
​s( ​β ˆ ​ )m​ is the amount of anticipated matching payments. In fact, a match ​m​ will gen-
erate only ​s( β )m​ in actual matching payments. Zero profits thus requires that the 
wage be reduced by ​(∂/∂ m) s( β )m​ as the match is increased. Note that for ​​β ˆ ​  =  β​, 
this expression is equal to zero—sophisticates have correct expectations and hence 
no overestimation motivation. In contrast, for naïve workers this term is always 
positive, since they overestimate their savings under the match. The overestima-
tion motivation can therefore help make up for naïve workers’ lack of commitment 
motivation.

In general, however, the naïve worker’s preferred match is not finely calibrated 
to his need for additional commitment. In the behavioral contract theory literature, 
naïve present-biased agents generally do not demand first-best commitment con-
tracts (see, e.g., DellaVigna and Malmendier 2004, Heidhues and Kőszegi 2010), 
and this is also generically true in our setting. Whether equilibrium ​m​ overshoots or 
undershoots ​​m​​ FB​​ for naïve workers depends on their elasticity of intertemporal con-
sumption (EIS), which determines the worker’s willingness to tolerate unequal con-
sumption across periods. With CRRA utility, the EIS is equal to ​1/θ​, where ​θ​ is the 
coefficient of relative risk aversion, and for workers with ​EIS  >  1​, the equilibrium 
entails a match above ​​m​​ FB​​ in which the worker anticipates receiving a relatively high 
total amount of compensation at a cost of backloading his anticipated consumption 
into the second period. Workers with ​EIS  <  1​, in contrast, will undershoot ​​m​​ FB​​. 
In the knife-edge case of CRRA utility with ​EIS  =  1​ (i.e., log utility), workers 
receive the first-best commitment contract for all levels of naïveté. Moreover, log 
utility is necessary for all naïve types to receive ​​m​​ FB​​. That is, for every other increas-
ing concave function ​u( ⋅ )​, there exists a type of naïve worker such that in equilib-
rium ​m  ≠ ​ m​​ FB​​.
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Perceptive readers will note that Proposition 1 says nothing about the equilib-
rium ​r​ for naïve workers. In fact, any nonelective contribution ​r​ that is less than 
the naïve worker’s equilibrium second-period consumption is consistent with equi-
librium. Equilibrium contracts with all such ​r​ ’s deliver the same anticipated and 
realized consumption streams as workers perfectly offset increased ​r​ with lower 
(actual and anticipated) savings. As negative savings are not permitted, this neutral-
ity breaks down if ​r​ is too large, and workers strictly prefer the nonbinding ​r​ s to any 
binding one.

Our analysis of this simplest case of our baseline model illustrates a recurring 
theme throughout our analysis: equilibrium retirement plans maximize workers’ 
decision utility at the time of contracting, not their experienced utility, which is the 
appropriate criterion for welfare analysis. For workers subject to biases that imply 
a disjuncture between their decision utility and experienced utility, equilibrium 
retirement plans do not maximize their welfare. In the case of naïve present-biased 
workers with costless opt-out, this disjuncture stems from mistakes workers make in 
predicting their future savings behavior. The equilibrium plan caters to rather than 
corrects these mistakes.

B. Costly Opt out

Suppose now that ​k  >  0​ so that defaults are (potentially) sticky. Note that the 
default ​d​ does not appear in the objective function in (2), since we have assumed 
that the worker believes her self 1 will always make an active choice based on the 
preference parameter ​​β ˆ ​​. Defaults matter in this model only in determining self 1’s 
savings choice as reflected in (5), which in turn affects the zero-profit constraint (3). 
The following proposition characterizes the equilibrium.

PROPOSITION 2: In equilibrium with ​k  >  0​, all worker types choose matching 
contracts with ​m  >  0​ with the default contribution rate ​d​ that minimizes worker 
savings, given the other terms of the contract. If ​β  >  u′(γ)/u′(0)​, these contracts 
have ​d  >  0​.

In our model, firms do not use automatic enrollment to paternalistically increase 
savings as urged in much of the literature in behavioral economics. Rather, in equi-
librium, the default is designed to minimize worker savings conditional on the other 
terms of the contract. To see why, suppose there were an equilibrium contract with 
a different default. Then holding fixed the ​w​, ​r​, and ​m​ of that contract, using the 
default that minimizes savings given those other terms would lower realized match-
ing payments, relaxing the zero-profit condition. But that implies that there exists an 
alternative contract in the constraint set that delivers higher levels of salient forms of 
compensation than the supposed equilibrium contract. Key to this result, of course, 
is our assumption that defaults are not salient at the time of contracting, so that their 
only substantive effect is through relaxing firms’ zero-profit constraint. Similarly, 
there is no incentive for firms to try to make defaults less sticky by forcing workers to 
make an active choice as suggested by Carroll et al. (2009). The reason is that doing 
so would always increase savings under the contract relative to the optimal default.
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This dynamic is why the equilibrium contracts always entail a positive match, 
even for exponential discounters with ​​β ˆ ​  =  β  =  1​. Because all workers are in 
effect naïve about their sensitivity to defaults, even otherwise exponential work-
ers overestimate how much they will save in equilibrium, since the defaults are 
designed to minimize savings. And that overestimation mistake makes matching 
attractive to workers in much the same way as with naïve present-biased work-
ers under costless opt-out. This mistake results in first-order gains in utility as you 
increase ​m​ from ​m  =  0​. For exponentials, the effect on intertemporal consumption 
choices, which are distorted by the match, is second-order. Moreover, for agents 
with ​​β ˆ ​  <  1​, increasing ​m​ from ​m  =  0​ improves their anticipated intertemporal 
consumption choices so that they also have the commitment motivation for using ​m​ 
discussed in the costless opt-out case above.

With sufficiently high marginal utility at ​c  =  0​, the default is strictly positive. 
To understand why, note that a contract with the worker staying at a zero default 
will always be dominated by an identical contract with a higher matching rate up 
to the match that makes the worker indifferent between sticking with a zero default 
and opting out. Consider then whether it would be attractive to increase the match-
ing rate above this threshold level and raise the default in order to keep the worker 
from opting out. Doing so requires a reduction in the wage to maintain zero profits, 
since it increases employer matching payments. But with significantly diminishing 
marginal utility of consumption, the default needs to be increased and the wage 
decreased only very slightly. Indeed, with CRRA utility, which has ​u′(0)  =  ∞​, the 
default need only be increased by a second-order amount.

II.  Heterogeneous Types

Consider now the case of heterogeneous worker types in which firms do 
not observe workers’ types. In this section, for tractability, we assume that ​u(​c​i​​) 
=  ln(​c​i​​)​, which enables us to derive simple closed-form expressions for sav-
ings functions, which are useful in our proofs. We focus on the tractable but 
still analytically rich case with two types. A fraction ​​κ​​ e​​ of workers are expo-
nential discounters with ​​β​​ e​  = ​ ​β ˆ ​​​ e​  =  1​, and a fraction ​1 − ​κ​​ e​​ are naïvely  
present-biased with ​​β​​ n​  =  β  <  1​ and  ​​​β ˆ ​​​ n​  =  1​. Our assumption that both types 
have ​​β ˆ ​  =  1​ means that in terms of period 0 preferences, there is only a single type, 
which allows us to use the same basic equilibrium concept we used in Section I. This 
assumption in effect entails assuming that exponential and naïve workers pool but 
can be relaxed with little substantive change to our results.3

In this section, we also make two changes to the contract space. First, for 
brevity we omit the nonelective contribution, ​r​, since it plays no substantive role 

3 We considered the more general heterogeneous type case in which naïve workers have ​​β ˆ ​  <  1​ in an earlier 
draft of this paper and showed that naïve and exponential workers always pool in equilibrium. The reason is that 
the equilibrium contract has a matching cap set at the naïve workers’ anticipated savings level. Naïve workers 
therefore anticipate receiving ​mcw​ in matching contributions, which is the maximum possible matching benefit, 
which makes them (wrongly) prefer the equilibrium pooling contract to any zero-profit separating contract. This 
produces similar results in terms of contracts and utility to the full naïve case but requires much more complicated 
analysis and lengthy proofs.
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for exponential and naïve workers, as our analysis of homogeneous types above 
showed.4 Second, we allow for nonlinear matching contributions by including a 
cap ​c  ∈  [0, 1]​ on savings, measured as a fraction of the wage, that are matched.5 
Otherwise, the timing and choices remain as above. The equilibrium is thus the 
solution to the following constrained optimization problem:

(8)	​​  max​ 
w,m,c,d

​ 
 
 ​  u​(w − s​(w, m, c | 1)​)​ + u​(s​(w, m, c | 1)​ + m min​{s​(w, m, c | 1)​, cw}​)​​,

subject to

(9)	​ w + m​[​(1 − ​κ​​ e​)​ min​{s​(w, m, c, d | β)​, cw}​

	 + ​κ​​ e​ min​{s​(w, m, c, d | 1)​, cw}​]​  =  γ​,

(10)	​ s​(w, m, c | b)​  = ​ arg max​ 
s≥0

​ 
 
 ​  u​(w − s)​ + bu​(s + m min​{s, cw}​)​​,

and

(11)� ​s​(w, m, c, d | b)​  ∈ ​ arg max​ 
s≥0

​ 
 
 ​  u​(w − s)​ + bu​(s + m min​{s, cw}​)​ − k1​(s  ≠  dw)​.​

The key change from the homogeneous type case is in the zero-profit condition 
(9), which now includes matching on the basis of the weighted average of savings 
of the two types. For brevity, we focus on the costly opt-out case. The following 
proposition characterizes the equilibrium.

PROPOSITION 3: With heterogeneous types and ​k  >  0​, in equilibrium workers 
receive contracts such that

	 (i )	 Savings are matched at a rate ​m  >  0​ up to a cap ​c  >  0​;

	 (ii )	 The default contribution rate ​d​ is the one that minimizes average worker sav-
ings in the contract, given the other terms of the contract, and ​d  <  c​; and

	 (iii )	 If the opt-out cost ​k​ is sufficiently small, then

	 (a)	 both types anticipate saving to the cap.

4 As in that section, workers are indifferent between all levels of nonelective contributions for which the 
no-borrowing constraints do not bind, and at those levels equilibrium actual and anticipated consumption are inde-
pendent of nonelective contributions.

5 We omitted the cap from our homogenous type model in Section I because with homogenous types, the equi-
librium cap will always be set at or above both the actual and anticipated savings levels of the worker and hence 
plays no meaningful role.
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	 (b)	 In fact, one type saves to the default and one type opts out. For suffi-
ciently small ​​κ​​ e​​, exponentials opt out and raise savings to the matching 
cap. For sufficiently large ​​κ​​ e​​, naïve workers opt out and lower savings 
to below the default.

	 (c)	 Total compensation received by the naïve workers is less than that 
received by the exponentials.

The equilibrium is broadly similar to the case with homogeneous types. As 
before, the equilibrium involves a matching contract and a default that minimizes 
savings, given the other terms of the contract. But allowing for heterogeneous types 
produces four key new results.

First, the equilibrium contract entails a default set strictly below the contract’s 
cap on matching. The reason is that doing so results in strictly lower matching pay-
ments under the contract than if the default were set at or above the cap, which 
in turn enables the firm to offer more generous terms on the salient (nondefault) 
dimensions of compensation and still break even.

Second, if ​k​ is sufficiently small, the cap on matching is set at workers’ antici-
pated savings level. The reason workers prefer such a cap to an uncapped (or high-
er-cap) contract is that it reduces the anticipated distortion to workers’ intertemporal 
consumption choices produced by matching. To see the intuition, note that all work-
ers believe in period 0 that they are time-consistent exponential discounters and 
hence ceteris paribus would prefer to receive compensation as a lump sum wage 
rather than through a distortionary instrument like a match. Matching is nonetheless 
attractive here because workers overestimate how much they will save, and hence 
matching results in workers anticipating receiving compensation greater than their 
marginal product, ​γ​. The cap on matching lets workers enjoy that anticipated boost 
to compensation while limiting the anticipated distortion to intertemporal consump-
tion choice. In fact, as we discuss in Section V below, employers’ matching contri-
butions almost always include a cap on the match; allowing for heterogeneous types 
enables our model to explain that fact.

Third, with heterogeneous worker types, the model produces heterogeneity 
in opt-out decisions, with one type sticking with the default in equilibrium and 
the other type opting out. In the more natural case with many naïve workers, the 
savings-minimizing default will be one set below the savings rate naïve workers 
would actively choose (based on the preference parameter ​β​ ), and naïve workers 
would stick with the default while exponentials would opt out to raise their savings 
to the matching cap. This matches the empirical evidence on defaults (see, e.g., Choi 
et al. 2004).

Fourth, with heterogeneous worker types, naïve workers cross-subsidize expo-
nential workers. The reason is that naïve workers save less than exponential work-
ers and consequently receive lower matching payments. In equilibrium, naïve 
workers are paid less than the value of their marginal product of labor, and expo-
nentials are paid more than their marginal product. In this model, retirement plans 
thus lower the compensation of the naïve present-biased workers who generally 
undersave.
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III.  A Paternalistic Model of Retirement Plan Design

In our model, even if some employers would like to act paternalistically, due to 
intrinsic preferences or otherwise, competition in the labor market leaves no room 
for such paternalistic motivations to be expressed. Meaningful employer paternal-
ism in retirement plan design requires a concurrence of two factors that is unlikely 
to be widespread: employers must both be paternalistically motivated and have sig-
nificant market power. Without paternalistic motivations, even a monopsonist would 
offer contracts of the form described above but with a lower base wage. Without 
market power, any truly paternalistic zero-profit contract would be rejected by work-
ers. In this section, we nonetheless formalize a model of paternalistic retirement 
plan design to serve as a useful benchmark against which to assess the empirical 
predictions of our equilibrium model. We will maintain the behavioral assumptions 
in the previous section and characterize the set of zero-profit contracts that maxi-
mizes workers’ average experienced utility. In particular, we define the “paternalis-
tic employer contract set” as the set of contracts that solves the problem

(12) ​​   max​ 
w,r,m,c,d

​ 
 
 ​ ​ κ​​ e​​[ln​(w − s​(1)​)​

	 + ln​(r + s​(1)​ + m min​{s​(1)​, cw}​)​ − k1​(s​(1)​  ≠  dw)​]​

	 + ​(1 − ​κ​​ e​)​​[ln​(w − s​(β)​)​ 

� + ln​(r + s​(β)​+ m min​{s​(β)​, cw}​)​ − k1​(s​(β)​  ≠  dw)​]​​,

subject to

(13)	​ w + r + m​[​(1 − ​κ​​ e​)​min​{s​(β)​, cw}​ + ​κ​​ e​ min​{s​(1)​, cw}​]​  =  γ​

and

(14)	​ s​(b)​  ∈ ​ arg max​ 
s≥0

​ 
 
 ​  ln​(w − s)​ + b ln​(r + s + m min​{s, cw}​)​ − k1​(s  ≠  dw)​​,

where we have suppressed the dependence of the savings functions on the contract 
terms to economize on notation. Note that unlike in the equilibrium model in which ​
d​ did not appear directly in the objective function, here we explicitly maximize over 
​d​. Hence, the nonsalience of the default to workers no longer matters in this alterna-
tive paternalistic model.

In this simple framework, a paternalistic contract can always achieve the util-
itarian first best. The most straightforward approach is to use the match to offset 
the naïve worker’s time-inconsistency problem, cap the amount of savings that is 
matched to keep the exponential from benefiting from cross-subsidization, and 
default workers to save at the cap. One complication that arises is a multiplicity of 
contracts that achieves first best. As a selection device, we introduce an arbitrarily 
small fraction of “active savers” of each type with ​k  =  0​. The introduction of an 
arbitrarily small share of active savers would have no impact on our equilibrium 
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model in Section II, since they have insignificant effects on average savings, but it 
allows us to narrow down the paternalistic set here.

PROPOSITION 4: All paternalistic employer contracts implement the first-best 
allocation:

	 (i )	 The paternalistic employer contract set includes one with ​d  =  c  >  0​ and ​
m  >  0​ and one with ​w  =  r  =  γ/2​.

	 (ii )	 With the addition of an arbitrarily small share of workers of each type with ​
k  =  0​, all paternalistic employer contracts must have ​d  =  c  >  0​ and 
​m  >  0​ or have ​w  =  r  =  γ/2​.

There are only two basic types of contracts that achieve the first best when active 
savers are also in the market: contracts that use ​r​ to finance retirement consumption 
and matching contracts. It is easy to see that ​w  =  r  =  γ/2​ will induce all work-
ers to choose ​s  =  0​ and achieve the first best. The more interesting case is with 
matching. All paternalistic employer contracts that use matching must use a cap on 
matched savings so that both the naïve and exponential active savers save the same 
amount (at the cap) and must set the default equal to the cap so that workers with ​
k  >  0​ do not have to bear opt-out costs to save the optimal amount.

Note that we have assumed that there is no heterogeneity in the normatively opti-
mal savings rate across workers. Bernheim, Fradkin, and Popov (2015) consider a 
setting with heterogeneity in optimal savings rates and point out that a matching 
cap generates a discontinuity in returns to saving that results in a point of accumu-
lation at the cap in workers’ optimal savings rates under the contract. Accordingly, 
they argue that a paternalistic employer in their setting would also generally set the 
default at the matching cap. The prediction that ​d  =  c​ in a paternalistic contract is 
thus robust beyond the assumptions considered in our model.

IV.  The Pension Protection Act of 2006

The Pension Protection Act of 2006 (PPA) removed regulatory barriers to the 
adoption of automatic enrollment in employer-sponsored retirement plans. In partic-
ular, the PPA shielded employers from fiduciary liability for plans that automatically 
enroll employees, preempted state wage laws that had prevented employers in some 
states from using automatic enrollment, and provided a new safe harbor from the 
nondiscrimination rules for automatic enrollment plans. In this section, we investi-
gate the effects of the PPA on savings outcomes and welfare under the equilibrium 
model from Section II and the paternalistic model from Section III. In particular, to 
capture the effect of the PPA on the employers who prior to the PPA were inhibited 
from using automatic enrollment due to regulatory concerns—or more generally 
any liberalization of restrictions on automatic enrollment—we contrast the models’ 
predictions under two policies: (i) the case in which employers are prohibited from 
using automatic enrollment so that ​d​ is restricted to 0 exogenously; and (ii) the case 
considered in the models above in which ​d​ is unrestricted (PPA).
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In the previous two sections we assumed, for tractability, that the utility from con-
sumption took log form. While the resulting model produced what we think are many 
useful insights, the log functional form assumption has two unattractive properties 
for the purpose of analyzing the PPA. First, zero consumption in either period results 
in negative infinity utility, which implies that workers will always opt out of a zero 
default. This feature is shared by any CRRA utility function with a coefficient of rela-
tive risk aversion above one. Second, log utility produces constant consumption shares 
in each period under the equilibrium model: the average equilibrium consumption 
across types in each period is always equal to ​γ/2​ regardless of the default policy. 
Together, these implications of log utility essentially exclude the possibility that the 
PPA could improve savings outcomes under the equilibrium model. Accordingly, for 
our analysis of the PPA in this section, we assume that the utility from consumption 
takes a more general CRRA form with a coefficient of relative risk aversion less than 
one. As a result, we must rely on numerical solutions to characterize outcomes.

We begin with the paternalistic model benchmark, for which Figure  1 shows 
comparative statics on contract parameters and savings outcomes. Given the prev-
alence of matching among automatic enrollment plans (discussed in Section V), 
in the figure, we depict the matching contracts under the PPA rather than the 
​r​-based contracts characterized in Section III. Both under opt-in and under 
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Figure 1. Paternalistic Plan Design Model Comparative Statics

Notes: Equilibrium contracting terms and outcomes as a function of ​β​ for CRRA utility with coefficient of relative 
risk aversion equal to 0.7. The lighter lines denote outcomes when ​d​ is exogenously restricted to 0. The heavier lines 
denote outcomes when ​d​ is unrestricted. The other parameters are ​​κ​​ e​  =  0.1​, ​k  =  0.25​, and ​γ  =  1​.
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the PPA, paternalistic contracts achieve the first-best consumption allocation 
of ​​c​1​​  = ​ c​2​​  =  γ/2​ for both types. In the case of the PPA, employers set a default 
and a match structure such that saving at that default results in first-best consump-
tion and results in both types choosing to stay at that default. Under opt-in, in con-
trast, employers simply use ​r  =  γ/2​ in order to avoid the opt-out cost ​k​. The upshot 
is that under the paternalistic model, the PPA is not useful in our setting. The basic 
reason is that there are contractual instruments other than ​d​ to improve the savings 
outcomes of naïve workers, namely employer contributions.

The outcomes under the equilibrium model, shown in Figure 2, are more compli-
cated. When ​β​ is very low, naïve workers save more for retirement under the PPA 
than under opt-in, as shown in panel B. The reason is that for these parameter values, 
under opt-in they stay at the zero default, whereas under the PPA, naïve workers are 
automatically enrolled at a small positive ​d​. Note, however, that the PPA results in 
greater cross-subsidization of exponentials by the naïve workers than under opt-in, 
as shown in the total consumption levels in panel C. The reason is that under the 
PPA, employers can offer a higher match than under opt-in without inducing the 
naïve workers to leave the default. The net effect is still to increase naïve workers’ 
welfare despite the reduction in their total consumption, as shown in panel D.

For higher values of ​β​ (greater than about 0.18), however, the PPA lowers naïve 
workers’ retirement consumption relative to the opt-in outcome, since naïve workers 
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would have opted in on their own but are instead defaulted into a lower savings rate 
and stick with that default. On the other hand, the PPA does allow naïve workers to 
avoid incurring the opt-out cost ​k​. Which of the offsetting effects is bigger in utility 
terms depends on the value of ​β​; as ​β​ goes up, the utility cost of the distortion to 
naïve workers’ consumption goes down. Thus for moderate values of ​β​, the PPA 
lowers naïve workers’ welfare, but for very high values of ​β​, the PPA increases naïve 
workers’ welfare.6

Exponentials earn greater total compensation and second-period consumption 
under the PPA for all levels of ​β​. The reason is that allowing ​d  >  0​ enables employ-
ers to offer a more generous match without inducing naïve workers to leave the 
default and thereby results in greater redistribution from naïve workers to expo-
nentials. As a result, the average matching payment as a fraction of the wage is 
higher under the PPA than under opt-in, despite the fact that the automatic enroll-
ment default is set to minimize savings and matching payments conditional on the 
equilibrium values of the other terms of the contract.

To summarize, under the equilibrium model, the adoption of automatic enroll-
ment under the PPA can increase retirement consumption of naïve workers with 
very low ​β​ and of exponentials. For naïve workers with very low ​β​, the increase in 
retirement consumption comes at a cost of lower total consumption but can on net 
increase their welfare. For exponentials, the result is a steeply sloped consumption 
path heavily weighted toward the second period, which is inefficient. For more mod-
erately biased naïve workers with higher levels of ​β​, the PPA can actually lower their 
savings and welfare. Because we used ​​κ​​ e​  =  0.1​ in our estimation, average welfare 
across the two types tracks naïve workers’ welfare plotted in panel D of Figure 2 
quite closely. The PPA thus raises social welfare for both very high and very low ​β​ 
but lowers social welfare for intermediate ​β​. Under the equilibrium model, then, the 
PPA poses a set of tradeoffs as a policy matter that are absent under the paternalism 
model. Our equilibrium model identifies and explains these tradeoffs theoretically.

The key theoretical downside of automatic enrollment we identify, moreover, has 
been documented empirically: existing studies of the adoption of automatic enroll-
ment show that it lowers the savings rate of many households who would have opted 
in on their own by anchoring workers at a low default savings rate (Choi et al. 2004). 
This occurs in our model for naïve workers with relatively high ​β​. The empirical lit-
erature also identifies an important benefit of automatic enrollment: it increases par-
ticipation rates. This occurs in our model for naïve workers with low ​β​. Empirically, 
these two effects in combination lower the variance in savings rates but may or may 
not increase average savings. In contrast, in our simple two-type model, adoption of 
automatic enrollment increases the variance in savings rates. But with a richer type 
space incorporating either (or both) a continuous distribution of ​β​ or variation in ​k​, 
automatic enrollment would lower the variance of savings rates in our model as well.

6 Whether the opt-out cost ​k​ should matter from a policy or welfare perspective, however, is not entirely clear. It 
should count if we think of it as a real resource cost, but to generate sticky defaults requires a level of ​k​ that is very 
large given the monetary stakes of opting out of the default. An arguably better interpretation of ​k​ is as a reduced-form 
way to capture procrastination and self-control problems that should not count in policymakers’ welfare criterion. 
In that case, the welfare of naïve workers under opt-in would remain above their welfare under the PPA even at high 
values of ​β​.
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V.  Evidence

We begin with some key stylized facts about plan design which line up well with 
the predictions of the equilibrium model. First, the vast majority of defined contri-
bution plans—about 80 percent—offer employer matching contributions with a cap 
on matched savings (PSCA 2011). Second, failure to receive the full match offered 
by the employer is indeed widespread, as implied by the equilibrium theory. Choi, 
Laibson, and Madrian (2011) find that about 50 percent of employees do not save 
enough to receive their full employer match, foregoing on average 1.3 percent of 
their salary. Third, most employers that have adopted automatic enrollment plans 
have chosen relatively low default contribution rates. Indeed, about three-quarters 
of automatic enrollment plans default workers into a 3 percent initial contribution 
rate or less (PSCA 2011). Summarizing the empirical literature on automatic enroll-
ment, Choi et al. (2006, 316) write:

[M]ost employers that have adopted automatic enrollment have chosen 
very low default contribution rates and very conservative default funds. … 
These default choices are inconsistent with the retirement savings goals of 
most employees (emphasis added).

Our model helps explain why employers have not chosen the plan design—includ-
ing the default contribution rate—that would maximize employee welfare.

One complication in interpreting evidence on plan design in terms of the two 
models is that employer-sponsored plans are subject to a complicated regulatory 
regime. Among the most consequential of these regulations are the nondiscrimi-
nation rules, which in effect require that highly compensated employees’ share of 
the benefits of an employer’s plan not be too much greater than that of lower-paid 
workers. Generally, however, these rules result in incentives for employers to adopt 
plan features that increase worker savings—that is, to adopt plans that appear to be 
paternalistic—and thus cannot explain the full cluster of stylized facts described 
above. Indeed, our equilibrium theory provides a rationale for such regulatory 
requirements. (If employers acted as paternalistic social planners, then there would 
be little need for these regulations.)

In this section, we provide additional evidence on what we consider to be the most 
distinctive prediction of our equilibrium theory relative to the paternalistic bench-
mark: under our equilibrium theory, automatic enrollment plans that offer matching 
will use a default strictly below the cap on the employer match, whereas under the 
paternalistic model the default will be set equal to the cap. We test these competing 
predictions using a novel hand-coded dataset of automatic enrollment plan design.

A. Data

Our data come from public filings of Form 5500, which is required of all pension 
plans covered by ERISA that cover 100 or more employees.7 Beginning in 2009, the 

7 More specifically, all pension benefit plans with 100 or more “participants” must file Form 5500, where “par-
ticipants” is defined to include all individuals who are eligible to make contributions to the plan, whether or not 
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administrative Form 5500 dataset includes a flag identifying whether the plan uses 
automatic enrollment. The administrative data do not include information about the 
specific default contribution rate or the structure of employer contributions offered 
in the plan. That information is generally disclosed, however, in narrative form on 
Schedule H of employers’ original Form 5500s, which are available for download 
from the Department of Labor’s website.

Beginning with all defined contribution single-employer plans that were the 
employer’s only pension plan in the plan year, we selected the subpopulation of 
plans for which the automatic enrollment flag indicated they had adopted automatic 
enrollment in 2010 or 2011, totaling 3,318 plans. We then selected a random sample 
of 1,984 plans from this subpopulation and hand-coded information about the default 
contribution rate and the employer’s matching contributions from Schedule H. We 
coded a plan as having automatic enrollment if any Schedule H filed from 2009 to 
2014 for the plan indicated that the plan uses automatic enrollment. In total, 1,276 
of the hand-coded plans indicated that they used automatic enrollment in this period. 
The remaining 708 plans in the sample either erroneously included the automatic 
enrollment flag on their Form 5500 or simply omitted information about automatic 
enrollment from their Schedule H. Of the 1,276 hand-coded automatic enrollment 
plans, 1,213 described the plan’s default contribution rate on their Schedule H. Of 
those, 896 plans provided matching contributions, and of those, 785 described the 
cap on the plan’s matching contributions on their Schedule H and thus form our 
analysis sample.

B. Analysis

Figure 3, panel A, provides a histogram of the initial default contribution rate in 
our sample. Consistent with other data sources (see, e.g., PSCA 2011), the bulk of 
plans use a default contribution rate of 3 percent or less. Figure 3, panel B, provides 
a histogram of the cap on the employer’s matching contribution as a percentage of 
pay. On average, the matching cap is clearly greater than the default contribution 
rate, with most of the mass above 3 percent.

The key competing predictions between the two models are on the relationship 
between the default and the cap on employer matching. Figure 3, panel C, provides 
a histogram of the ratio of the default contribution rate to the matching cap. The dis-
tribution is bimodal, with one mode corresponding to the prediction of each of the 
two models. The majority of plans in the sample—73 percent—have a ratio below 
1, with the mode centered around 0.5. The plans in this mode conform to the pre-
dictions of the equilibrium model, defaulting workers at a contribution rate strictly 
less than the minimum they must contribute to receive the full employer match. The 
second mode, with 24 percent of the sample, is at a ratio of exactly 1, which is the 
point predicted by the paternalistic model. The balance of plans have a ratio greater 
than 1.

they actively participate. Plans with fewer than 100 participants can file a Form 5500-SF and are not required to file 
Schedule H, which is the basis of our hand coding of plan designs.
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About 20 percent of the sample use automatic escalation, in which participants’ 
contribution rates are incremented by some amount (typically 1 percentage point) 
each year unless participants opt out, up to some maximum default contribution rate. 
The majority of these use a specific automatic escalation design—initial default of 
at least 3 percent, increasing each year by 1 percentage point until the contribution 
rate reaches 6 percent—that qualifies the plan for a special safe harbor to the non-
discrimination rules created by the Pension Protection Act of 2006.8 In Figure 3, 
panel D, we provide the histogram of the ratio of the maximum default contribution 
rate in the plan (i.e., the default at which the automatic increase, if any, plateaus) to 
the matching cap. The basic results are the same: there are 2 modes, with the bulk of 
plans having a ratio less than 1 and a substantial minority of plans right at 1.

We interpret these results as showing that there is evidence for both of the two 
competing theories of employer plan design. On the one hand, the majority of 
employer plans use low defaults below the plan’s cap on employer matching con-
tributions. It is noteworthy that even among the automatic escalation plans, most 
employers are using the minimum default necessary to qualify for a regulatory safe 

8 See Internal Revenue Code §401(k)(13)(C)(iii)(I)–(IV) (2006).
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harbor despite being free under the regulations to choose a higher default. These 
defaults are lower than what a paternalistic employer would choose.

An alternative interpretation is that the emergence of a 3 percent default as an 
early focal point in automatic enrollment plan design might be the key reason most 
plans use a default below the cap on matching. But almost half of the automatic 
enrollment plans in the data use a default other than 3 percent. Moreover, of those, 
55 percent use a default strictly less than the cap on matched savings. The phe-
nomenon we document thus cannot be dismissed as an artifact of pooling on 3 per-
cent defaults. Our equilibrium theory also explains the persistence of low 3 percent 
default contribution rates.

In sum, this evidence suggests that the new theory developed in this paper pro-
vides an important and empirically relevant new perspective in understanding plan 
design. On the other hand, a minority of employer plans use default contribution 
rates at or above the plan’s cap on employer matching contributions, which is con-
sistent with the paternalistic model (and inconsistent with the equilibrium theory in 
the absence of nondiscrimination rules), suggesting that considerations outside of 
the equilibrium model are also important determinants of plan design.

VI.  Conclusion

Federal retirement savings policy has long been premised on the notion that left to 
their own devices, households will make mistakes in saving for retirement (Kotlikoff 
1987). This paternalistic concern motivates both mandatory savings schemes such 
as Social Security as well as incentive-based policy tools such as tax subsidies for 
retirement savings that together shape retirement savings in the United States. The 
special tax subsidies provided for employer-sponsored retirement savings plans 
amount to an attempt to harness employers to address this policy problem. In effect, 
each employer designs a microcosm of the broader federal policy regime through 
the mix of mandatory savings rules, savings incentives, default rules, and investment 
options they offer workers in their retirement savings plans.

Previous work in economics has considered the problems raised by mandat-
ing or subsidizing certain forms of employer benefits such as pensions and health 
insurance to achieve public policy goals. Summers (1989) argues, for example, that 
in the presence of wage rigidities, such policies can distort employment levels, in 
some cases disproportionately harming the very workers the policy seeks to help. 
Similarly, the predominance of employer-provided health insurance, due in large 
part to its tax treatment, can cause an inefficient reduction in labor mobility (job 
lock) (Gruber 2000).

We identify a new type of dysfunction caused by attempts to use employers to 
implement social policy. We show that if workers are subject to behavioral biases 
that affect retirement savings decisions, then employers have incentives to cater 
to rather than correct those biases. Such biases generally imply a wedge between 
workers’ decision utility at the time of contracting and their experienced utility that 
is the appropriate criterion for welfare analysis. The equilibrium in the labor mar-
ket will produce plan designs that maximize the “fictional surplus” measured by 
workers’ ex ante decision utility rather than the true surplus measured by workers’ 
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experienced utility. Our analysis thus calls into question the longstanding delegation 
to employers of the design of the primary tax-advantaged vehicle for retirement 
savings. If behavioral economists are right that workers make systematic mistakes in 
saving for retirement, then the labor market gives employers incentives that under-
mine the field’s “public finance” approach to employer plan design.

While we focus in this paper on the rules that structure contributions to the plan, 
the same approach can be taken to other aspects of plan design. For example, in an 
earlier draft of the paper, we consider the set of investment options available within 
a retirement plan. We show that when employers contract with a mix of exponential 
workers and naïve diversifiers, in equilibrium each employer’s plan offers a set of 
investment options that includes a low-fee option (for exponentials) and higher-fee 
options (for naïves) rather than a single price. Consistent with this prediction, Ayres 
and Curtis (2015) find that more than half of plans in their sample include so-called 
“dominated funds,” defined as options within the plan menu that have an optimal 
portfolio weight of less than 1 percent and that are more than 50 basis points more 
expensive than funds in the same style either (i) offered within the plan or, if none, 
(ii) available in the marketplace. Our approach could also be applied to other forms 
of employment benefits for which behavioral biases likely play an important role, 
such as health insurance (Baicker, Mullainathan, and Schwartzstein 2015), but we 
leave such an analysis for future work.
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