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ABSTRACT

Several states have recently attempted to boost retirement saving by adopting “auto-IRA” policies 
that require employers not currently offering an employer-sponsored retirement plan (ESRP) to 
either (1) establish an ESRP or (2) enroll employees in state-facilitated Individual Retirement 
Accounts (IRAs). We identify the effect of these state retirement plan mandates on firm decisions 
to offer ESRPs, treating the gradual rollout of these policies across states and employer size 
categories as a series of “experiments.” Using U.S. tax microdata, we estimate that at least 30,000 
firms have been induced to offer an ESRP by these policies, although there is substantial 
heterogeneity in these effects across firm and worker characteristics. This effect is large 
considering that, for employers, establishing and maintaining an ESRP is more costly than 
utilizing the state-facilitated IRAs. We explore both rational and behavioral explanations for why 
firms might choose the higher-cost approach to complying with auto-IRA policies.
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I. Introduc�on 

Fringe benefits – largely in the form of employer-sponsored re�rement plans (ESRPs) 

and health insurance – have grown drama�cally as a share of employee compensa�on since the 

middle of the 20th century (Chen 1981; Wiatrowski 1999; U.S. Bureau of Labor Sta�s�cs 2024). A 

large literature has established that workers place substan�al value on nonwage compensa�on, 

and that benefits like health insurance and defined benefit pensions affect labor supply and job 

transi�ons (e.g., Gruber and Madrian 1994; Garthwaite et al. 2014; Ni and Podgursky 2016; 

Nyce et al. 2013; Kim 2020). There has also been considerable analysis regarding how fringe 

benefits and other nonwage job atributes affect measurement of income growth and inequality 

(e.g., Pierce 2001; Burkhauser, Larrimore, and Simon 2012; Guvenen et al. 2022; Maestas et al. 

2023). By contrast, there has been compara�vely litle research on how employers determine 

whether to offer fringe benefits to workers. In this paper, we use recent, quasi-experimental 

varia�on in state policies to shed light on why employers choose to establish ESRPs. 

Most private re�rement saving in the U.S. takes place through ESRPs.1 Over the last fi�y 

years, defined contribu�on (DC) plans, in which workers contribute to a personal re�rement 

savings account established by their employer, have gradually replaced tradi�onal defined 

benefit (DB) plans, which pay a re�rement benefit according to a formula (U.S. Department of 

Labor 2023). Federal policy has also incen�vized employers to automa�cally enroll workers in 

their DC plans (requiring workers to opt out if they do not wish to par�cipate), leading to large 

increases in par�cipa�on rates. However, a significant propor�on of the American workforce 

works for employers that do not offer ESRPs. Those who do not have access to an ESRP are 

 
1 See Investment Company Ins�tute (2022a).  



dispropor�onately likely to be racial and ethnic minori�es, to have less educa�on and lower 

incomes, and to be employees of smaller firms (Sabelhaus 2023). While individuals who do not 

have access to an ESRP may contribute to non-employment based Individual Re�rement 

Accounts (IRAs) – which also provide access to tax-preferred re�rement saving – most do not 

(see, e.g., Investment Company Ins�tute 2022a). In recent years, many states have atempted to 

boost re�rement savings by manda�ng that all employers offer a way for employees to save for 

re�rement through payroll deduc�on. Employers can comply with the policy mandate by either 

offering an ESRP or automa�cally enrolling employees in an IRA that is facilitated by the state 

and managed by professional re�rement service providers. We refer to these state-facilitated 

IRAs as auto-IRA programs, and to a combina�on of an employer mandate and auto-IRA 

program as an auto-IRA policy. Employees may opt out of either of these employer mediated 

savings op�ons.  

Star�ng in 2017, there has been a staggered rollout of these auto-IRA policies across 

states and firm size categories. Across all seven policy implementa�ons (“experiments”) that we 

study, we find clear and substan�al increases in the share of affected firms establishing an ESRP 

immediately upon implementa�on. We refer to this induced increase in ESRP offerings as the 

“crowd-in” effect of the policy. We do not find evidence of any offse�ng “crowd-out” (firms 

termina�ng exis�ng ESRPs in favor of u�lizing the state auto-IRA program). We es�mate that 

approximately 30,000 firms were induced to offer an ESRP by the policies, which corresponds to 

approximately one sixth of all firms in policy states in the affected firm size ranges. These effects 

are also substan�al rela�ve to the number of firms par�cipa�ng in the auto-IRA programs 

directly; we find that ESRP crowd-in accounts for between 27% and 45% of the total increase in 



employer coverage, depending on the state. Using a treatment effects framework, we then 

es�mate mean characteris�cs of “complier” firms induced to offer ESRPs by the policy, as well 

as their employees and owners. We find that complier firms resemble firms that never offer an 

ESRP along several dimensions, including workforce and owner race, gender, wages, and sector. 

By contrast, similar-sized firms that already offer ESRPs tend to have much higher wages, are 

much more likely to offer employer-sponsored health insurance, and their workforce is less 

likely to be Hispanic.  

We analyze our findings in the context of a neoclassical framework where ra�onal 

employers weigh the costs and benefits of ESRPs rela�ve to an outside op�on. The auto-IRA 

policy changes the outside op�on from not offering a plan to par�cipa�ng in the auto-IRA 

program, and thus changes the rela�ve costs and benefits. Workers may derive a larger benefit 

from ESRPs than auto-IRAs, as the former have looser contribu�on limits and generally have 

more flexibility. Owners may receive this benefit both directly in their role as an owner-

employee (i.e., by par�cipa�ng in the ESRP themselves) and indirectly by capturing some of the 

increased worker surplus. At the same �me, ESRPs are generally costlier to administer than 

auto-IRA programs. Auto-IRA programs are free for employers, though the employer faces some 

administra�ve burden in signing up for the auto-IRA program and facilita�ng contribu�ons by 

employees. In contrast, ESRPs, which are typically administered by third par�es for a fee, can 

have substan�al costs to employers. The large crowd-in that we observe empirically requires 

some combina�on of high perceived cost and low perceived benefits of auto-IRA programs 

rela�ve to ESRPs. 



However, we do not find substan�al evidence that the crowd-in is driven by perceived 

low benefits of auto-IRAs rela�ve to ESRPs. For example, we es�mate that the auto-IRA 

contribu�on limits typically did not bind, either for employees or owners. It is possible that 

some employers may find auto-IRA par�cipa�on burdensome, which could explain crowd-in. 

While we do not have direct evidence on administra�ve burden, we find that take-up rates for a 

federal tax credit for establishing an ESRP – a task that requires several hours of compliance 

efforts – are very low, sugges�ng that that paperwork and compliance burdens may weigh 

heavily on this popula�on. Finally, we consider how behavioral factors might cause an auto-IRA 

policy to lead to ESRP crowd-in. In the presence of iner�a, for instance, removing the default 

op�on of offering no plan may induce employers to revisit their ESRP decision and choose to 

offer a plan. Furthermore, employers may be responding to marke�ng that ESRP administrators 

have undertaken in response to the auto-IRA policies. 

There exists a small, recent literature studying state auto-IRA policies. Several papers 

have studied the direct effect – i.e., the boost in IRA par�cipa�on brought about by the auto-IRA 

programs (Dao 2024; Quinby et al. 2020; Chalmers et al. 2022). Closer to our paper, previous 

work by Bloomfield et al. (2023) used individual-level data from the Current Popula�on Survey 

and firm-level filings repor�ng the status of their ESRPs (Form 5500) and found that auto-IRA 

policies induced ESRP offers.2 We contribute to this literature by using rich administra�ve 

microdata updated through 2023. These data offer us a window into more recent expansions of 

auto-IRA policies, while also allowing for improved treatment assignment (i.e., using firm-size) 

 
2 Addi�onally, several commentators have used publicly available or proprietary data to observe increases in ESRP 
offers in treatment states (Scot 2021, Pardue 2023). 



and greatly increased sta�s�cal precision. Addi�onally, these data permit a more granular 

explora�on of the responses by firms and workers across various dimensions such as employer 

size, industry, worker, and owner demographics. This analysis both (1) provides a clearer picture 

of which firms and employees are most affected by the policy (2) allows us to explore the 

behavioral channels that may be driving employer responses to the policy. 

Our study contributes to several addi�onal streams of research. First, a large body of 

research has shown that – contrary to the predic�ons of the ra�onal model – automa�c 

enrollment substan�ally boosts employee par�cipa�on in re�rement saving accounts in the 

short run, although the impact on long-term saving is less clear (Madrian and Shea 2001; Choi 

et al. 2004; Choukmane 2021; Beshears, Choi, and Laibson 2021). However, this literature 

primarily analyzes worker decisions to par�cipate in ESRPs rather than employer decisions to 

establish them. We contribute to this literature by focusing on firms’ decisions to establish 

ESRPs and show that fric�ons may affect these choices as well.  

Second, we contribute to the empirical literature focused on the reasons why firms offer 

fringe benefits to workers. Previous papers in this literature have considered the role of unions 

(Freeman 1981), tax policy (Long and Scot 1982, 1984; Turner 1987a, 1987b), worker 

characteris�cs (Rhine 1987), economies of scale in benefit provision and search costs (Oyer 

2008), and the desire of employers to atract female employees (Liu et al. 2023). Third, our 

study contributes to the literature on how firms respond to government mandates concerning 

compensa�on level and structure. For example, recent papers in the minimum wage literature 

have examined how minimum wage laws, which regulate monetary compensa�on, affect 

nonwage compensa�on such as health insurance (Clemens et al. 2018; Clemens 2021; 



Meiselbach and Abraham 2023). Some studies have also examined the impact of the mandates 

in the Affordable Care Act (ACA), as well as an earlier Massachusets law, which required some 

employers to offer health insurance (Kolstad and Kowalski 2016; Lyons 2017; Abraham 2019). 

We contribute to both literatures by inves�ga�ng how state policies affect firms’ decisions to 

offer DC ESRPs, which have become the dominant re�rement savings vehicle in the U.S.  

Finally, we contribute to a small but growing literature on the role of behavioral 

economics in explaining firm decision-making (for reviews, see Heidhues and Kozzegi 2018; 

Malmendier 2018). Our results suggest that it is unlikely that neoclassical factors can fully 

explain the large crowd-in that we find, leaving behavioral factors such as iner�a, salience, and 

marke�ng as plausible candidates. Thus, these findings are consistent with the hypothesis that 

owners of small- and medium-sized businesses are suscep�ble to many of the same behavioral 

biases that are well-studied in the context of consumers, savers, and employees.  

 The policy implica�ons of this study are par�cularly per�nent. As states and the federal 

government (through the SECURE Act and SECURE 2.0, as well as prospec�ve federal laws under 

considera�on) con�nue to implement measures designed to boost re�rement saving, 

understanding the impact of auto-IRA policies on firm and worker behavior is paramount. More 

broadly, employer mandates are a widespread policy tool that governments use to affect 

societal goals, so it is important to assess their impact on labor markets. This paper seeks to 

contribute to a more robust knowledge base that can guide policymakers, employers, and 

advocates in the pursuit of enhancing re�rement security for all working Americans. 

 

II. Policy Background 



Employer-sponsored re�rement plans (ESRPs) are a non-wage benefit provided by firms 

as part of their workers’ compensa�on package. ESRPs are a tax-advantaged form of saving that 

may take the form of either a Defined Contribu�on (DC) or a Defined Benefit (DB) plan.3 In a DB 

plan, employers, and some�mes workers, make mandatory contribu�ons to the plan. Workers 

receive a re�rement benefit, typically in the form of an annuity or lump sum payment, based on 

a formula that accounts for age, years of service, and salary. In a DC plan, workers make 

voluntary contribu�ons to an account. Employers may also contribute to the account or match 

employee contribu�ons. Funds in the account are invested in mutual funds or other securi�es, 

and the worker can draw down on the savings to finance consump�on during re�rement. Over 

the past several decades, DC plans have grown in popularity, becoming the main type of ESRP 

offered by the smaller and mid-sized private firms that we focus on in this study (see 

Department of Labor, 2023). Our analysis in this paper focuses on DC plans, including 401(k)s, 

403(b)s, and SIMPLE IRAs.4 Beyond ESRPs, Individual Re�rement Accounts (IRAs) provide most 

workers with access to tax-advantaged re�rement saving independent of employment. 

Contribu�ons to IRAs are voluntary and do not allow an employer match. Though assets held 

within IRAs are substan�al in the U.S., most of these funds are the result of “rollovers” from 

ESRPs (which may take place when a worker leaves a job) rather than direct IRA contribu�ons 

(Investment Company Ins�tute 2022b). 

 
3 Tax-advantaged in this context means that no federal, state, or local income taxes are collected on capital gains, 
dividends, or interest accruing in the plan. DB pension payments to re�rees are taxed as income. In a tradi�onal DC 
account, withdrawals are taxed as income. In a Roth DC account, employee contribu�ons are taxed as income (but 
withdrawals are tax-free).  
4 Savings Incen�ve Match Plan for Employees (SIMPLE) IRAs are DC ESRPs available to employers with 100 or fewer 
employees. Both employee and employer contribu�ons can be made to a SIMPLE IRA. 



In this study we focus on policy changes in four states – Oregon, Illinois, California, and 

Connec�cut. Each of these states implemented a policy with two components. The first 

component is an auto-IRA program facilitated by the state and managed by professional 

re�rement service providers. Under an auto-IRA program, employers provide the state with a 

list of their employees, each of whom is automa�cally enrolled in an IRA managed by a third-

party financial ins�tu�on. Employers facilitate worker savings through payroll deduc�ons, at the 

level specified by the program, which are subsequently invested in mutual funds within the IRA. 

Employees can modify or opt out of these contribu�ons at any �me. The second component is 

an employer re�rement plan mandate (“employer mandate”), under which every firm must 

offer a workplace re�rement savings op�on either by par�cipa�ng in the auto-IRA program or 

by offering its own ESRP to their employees. Employers who fail to adhere to the employer 

mandate face the risk of financial penal�es, typically charged on a per-employee basis. 

Throughout this paper, we refer to the combina�on of both policies as an auto-IRA policy.5 

The policy changes we study took effect at various points between 2017 and 2022. In 

each adop�ng state, the employer mandate was implemented in waves, with larger firms 

becoming subject to it before smaller firms. We consider each expansion of a state’s employer 

mandate as a separate “experiment”. Due to the small number of 100+ employee firms that are 

affected by the policy, we focus on expansions of the policies to firms with fewer than 100 

employees. The experiments we consider in this paper are summarized in Table 1. These 

 
5 Some states (e.g., Missouri, Massachusets, and Washington) have experimented with alterna�ve policy 
structures to encourage re�rement saving, such as voluntary state-based ESRP marketplaces and mul�ple employer 
plans (MEP). However, employer mandates like those we study in this paper have become by far the most common 
policy approach across the 19 states that have adopted re�rement savings policies. 



experiments encompass all auto-IRA policies (for firms with fewer than 100 employees) that 

were implemented in 2022 or earlier, giving us at least two years of post-implementa�on data 

for each experiment.  

As the rollout of auto-IRA policies is ongoing, some states expanded or implemented 

auto-IRA policies in 2023. These experiments include 2023 expansions in Illinois (to firms with 5-

15 employees) and Connec�cut (to firms with 5-25 employees). In addi�on, Colorado 

implemented a new auto-IRA policy applying to firms with 5 or more employees in 2023, while 

Virginia and Maine began implemen�ng auto-IRA programs in 2023 as well. These 2023 

experiments are not included in our main analysis, and we exclude Colorado, Virginia, and 

Maine firms from the control groups, as those states began implemen�ng auto-IRA programs in 

2023. Finally, we exclude Maryland firms from the control group; Maryland implemented an 

auto-IRA policy in 2022, but the employer mandate is not enforced by imposing financial 

penal�es for noncompliance. Instead, it is incen�vized by giving employers a credit for a state 

plan repor�ng fee.6   

 

III. Data: 

We use administra�ve tax data to inves�gate the impact of state auto-IRA policies on 

firm ESRP offerings. We create an employer-level annual panel from the universe of tax filings 

from 2012 through 2023. We start from Form 941, a quarterly form which employers use to 

 
6 The financial incen�ves associated with Maryland’s program are also smaller than those in other states. 
Maryland’s program offers par�cipa�ng firms a “credit” of $300. In contrast, in California, covered employers who 
fail to comply within 90 days of receiving a noncompliance no�ce pay a penalty of $250 per employee. There is an 
addi�onal penalty of $500 per employee if the employer con�nues to be noncompliant a�er 180 days of receiving 
the no�ce. 



report (among other things) payroll tax obliga�ons and individual income taxes withheld on 

behalf of employees. Form 941 indicates the state where the firm is located, as well as counts of 

employees at a point in �me during the quarter. We collapse across quarters within a given year 

to get employee counts at the annual level. We treat each unique Employer Iden�fica�on 

Number (EIN) as a dis�nct employer; while some large employers have many EINs, this is less 

common for the small and medium-sized firms that are our primary employers of interest.7 We 

drop government employers, who are not affected by the state auto-IRA policies. We take the 

full popula�on of firms from states with an auto-IRA policy during our analysis window 

(California, Oregon, Illinois, and Connec�cut);8 for computa�onal tractability, we take a 10% 

random sample of firms from other states. We are able to retrieve an industrial classifica�on for 

most firms from their business tax returns. We also retrieve informa�on about offers of health 

insurance coverage from Forms 1095-B and 1095-C beginning in 2015. 

We then link these employers via EIN to Form W-2. We use Form W-2 for two purposes. 

First, while we cannot directly observe whether a firm offers an ESRP, we can observe (in Box 

12) employee contribu�ons to such plans. We code an employer as offering an ESRP if and only 

if at least one employee makes a contribu�on.9 Second, we use Form W-2 to iden�fy all 

employees of a given firm in a given year (and their wages). We then link these employees to 

other databases by Taxpayer Iden�fica�on Number (TIN), which is usually the Social Security 

Number (SSN). In par�cular, we link to data derived from Social Security Administra�on (SSA) 

 
7 Less commonly, some small- to mid-sized firms contract with Professional Employer Organiza�ons (PEOs), who are 
typically large payroll administrators; in such cases, the employees of the firm appear on Form 941 of the PEO. 
Implicitly, such firms are not in our universe. 
8 For auxiliary analyses, we also retrieve a 100% sample of firms in Colorado. Such firms are not included in the 
main analysis. 
9 Addi�onally, Box 12 allows us to differen�ate between SIMPLE IRAs and other types of DC plans. 



records to iden�fy date of birth and gender. We link to other tax forms, including Form 1040 

(individual income tax return), to retrieve addi�onal characteris�cs such as geography, the 

presence of dependents, marital status, and income composi�on. We impute race and Hispanic 

ethnicity based on residen�al zip code, first name, and surname.10 

 We also link employers to their natural person owners, when possible. This is more 

feasible for certain en�ty types (e.g., S corpora�ons and sole proprietorships) than others (e.g., 

C corpora�ons and non-taxable en��es). Specifically, finding the owner of a sole proprietorship 

is immediate – the sole proprietorship is linked to an individual tax return. For S corpora�ons 

and partnerships, we use Schedule K-1 (of Form 1120S and 1065, respec�vely). While S 

corpora�on owners are usually natural persons, that is o�en not the case for partnerships; we 

do not atempt to trace through layers of partnership �ers to arrive at indirect owners. For 

closely-held C corpora�ons, we use Schedule G of Form 1120, which lists owners with at least 

20% direct ownership share. We retrieve the same informa�on for each owner that we do for 

each employee. 

 

IV. Methods and Results 

a. Overall Crowd-In and Crowd-Out 

We employ a stacked event study methodology (Cengiz, et al. 2019) to es�mate the 

effect of the auto-IRA policies on firms’ decisions to offer an ESRP. For each of the seven 

experiments in Table 1 (indexed by 𝑒𝑒, with treated state designated by 𝑠𝑠∗(𝑒𝑒)), we create a panel 

 
10 Specifically, we use the BIFSG method, described for instance in Voicu (2018). We obtain data on the 
rela�onships among race, first name, surname, and zip code from Tzioumis (2018) (race and first name), U.S. 
Census Bureau (2021) (race and surname), and Manson et al. (2023) (race and zip code). 



of treatment firms and control firms. Treatment firms are those firms in the relevant size range 

in the treated state, while control firms are those firms in the same size range in the never-

treated states.11 We then stack all seven panels and run the following regression for firm 𝑖𝑖 

(located in state 𝑠𝑠(𝑖𝑖)) in experiment 𝑒𝑒 at event �me 𝑘𝑘:12 

𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖 = 𝜆𝜆𝑖𝑖𝑖𝑖 + 𝜇𝜇𝑖𝑖𝑖𝑖 + ∑ 𝛽𝛽𝑚𝑚 × 1�𝑠𝑠(𝑖𝑖) = 𝑠𝑠∗(𝑒𝑒)� × 1(𝑘𝑘 = 𝑚𝑚)𝑖𝑖𝑚𝑚𝑚𝑚𝑚𝑚 
𝑚𝑚=−5,𝑚𝑚≠−2 + 𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖 (1) 

This regression traces out the mean value of 𝑦𝑦 (rela�ve to event �me -2) a�er subtrac�ng out 

the change in 𝑦𝑦 in same-sized firms in never-treated states. We cluster our standard errors by 

firm. While the sample of firms is unbalanced (i.e., firms enter and exit), the sample is balanced 

at the state-year level – that is, we keep observa�ons from event �mes -5 through 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚, and 

we restrict the sample to experiments where that en�re �me period is observed.  

We consider several dependent variables, including one “stock” and two “flows.” The 

“stock” variable (“offers plan”) takes on a value of 1 if the firm offers an ESRP to any of its 

employees and 0 otherwise. The “flow” variables are dummies for “star�ng” or “stopping” a 

plan. The variable “starts plan” takes on a value of 1 if a firm did not offer an ESRP in the 

previous year and does offer an ESRP in the current year; it takes on a value of zero otherwise. 

That is, “starts plan” measures the uncondi�onal probability of star�ng to offer an ESRP among 

firms that existed during the previous year. The variable “stops plan” takes on a value of 1 if a 

firm makes the opposite transi�on, switching from offering an ESRP in the previous year to not 

 
11 We assign firms to size buckets based on their lagged employee count from Form 941. To improve the accuracy 
of treatment assignment, we exclude firms within 10% of the botom of the size range and within 20% of the top of 
the size range. The larger margin at the top of the size range is designed to avoid classifying larger firms as “small”, 
as larger firms are treated earlier in each state. 
12 We es�mate this regression using the user-writen Stata command reghdfe (Correia 2017). 



offering an ESRP in the current year; it takes on a value of 0 otherwise. That is, “stops plan” 

measures the uncondi�onal probability of termina�ng an ESRP among all exis�ng firms. 

Our preferred measure is the “starts plan” outcome, as it reduces the role that 

composi�on changes can play in driving the es�mate. For example, consider the California 50-

99 employee experiment, which was implemented in 2021. In 2019 (i.e., event �me -2, the 

omited year), firm size is measured in 2018. In 2021 (i.e., event �me zero), firm size is 

measured in 2020. Because California experienced a worse shock due to COVID-19 than the 

na�on as a whole,13 firms likely shrank more in California than in control states, meaning that 

smaller or more marginal firms – which might be less likely to offer ESRPs – would have dropped 

out of the sample more in California than in control states. This composi�onal effect could drive 

the “any offer” effect upward in this experiment. By contrast, prior to the policy changes, there 

is virtually no rela�onship between firm size and star�ng a plan (if anything, the slope is slightly 

nega�ve), largely because star�ng a plan is a rela�vely rare outcome in the baseline. As a result, 

the bias from composi�onal changes is very small for the “starts plan” outcome. Nevertheless, 

we show both outcomes for completeness. 

Figure 1 presents the main results of es�ma�ng equa�on (1). Panels A and B present 

results for the “offers plan” outcome, while Panels C and D present results for the “starts plan” 

outcome. Panels A and C use the full set of seven main experiments; this requires us to impose 

𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 = 1, as the 2022 experiments cannot extend past event �me 1. Panels B and D drop the 

2022 experiments and allow us to extend to 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 = 2. In all panels, we see immediate (and 

 
13 For example, in August 2020, California’s unemployment rate was 3 percentage points higher than the na�onal 
average. 



precisely es�mated) increases in the rates of offering or star�ng an ESRP at event �me zero. 

These increases con�nue into event �me +1, at a slower rate. In Panels B and D, we see that the 

increase in ESRP offering levels off and approximately stops by event �me +2. The treatment 

effects in Panels B and D (dropping the 2022 experiments) are somewhat smaller than in Panels 

A and C. We note that the 2022 experiments – especially the California 5-49 employee 

experiment – represent a clear majority of the affected firms. Dropping such experiments tends 

to shi� the composi�on of affected firms toward larger firms, which may have a smaller 

treatment effect. In Appendix Figures A1-A7, we plot the full event study (using all available 

years of data) for each of the seven experiments separately; in each case, the ESRP offer rate 

increases no�ceably at event �me zero.14 Addi�onally, in Appendix Figure A8, we plot the 

stacked event study for the “stops plan” outcome; we do not uncover any economically 

significant effects on the probability of ending an ESRP.15 These results are broadly consistent 

with a substan�al “crowd-in” effect – with a small, if any, crowd-out effect –of auto-IRA policies 

on firm ESRP offerings. 

 Table 2 considers the magnitude of this effect in more detail. For each of the seven 

experiments, we compute the number of firms induced to offer an ESRP, which we report in 

column (1). We compute this in two steps. First, at event �mes  𝑘𝑘 = {−1,0,1}, we compute the 

product of (a) the event �me 𝑘𝑘 event study coefficient for the “starts plan” outcome, es�mated 

solely for that experiment, and (b) the number of firms in the relevant size range in the treated 

 
14 We also note that, as hypothesized above, we find a modestly larger effect for “offers plan” than “starts plan” for 
the California 50-99 employee experiment.  
15 For the “stops plan” outcome, we must drop observa�ons in 2023, and thus reduce the post-period window by 
one year. The 2023 W-2 data is slightly incomplete, and the “stops plan” outcome is much more sensi�ve to this 
incompleteness than other outcomes are. 



state at event �me 𝑘𝑘. Second, we take the sum of this object across event �mes 𝑘𝑘 = {−1,0,1}. 

In column (2), we report the number of firms in the size range in each experiment at event �me 

-2 that do not offer a plan; in column (3), we report the ra�o of column (1) to column (2). We 

find that, across experiments, auto-IRA policies induce between approximately 8% (in Illinois 16-

24) and 23% (in California, 50-99) of non-offering firms to offer an ESRP.  

In Table 3, we compare the magnitude of firms induced to offer ESRPs in Oregon, 

California, and Illinois (column 1) to the number of firms that are ac�vely par�cipa�ng in the 

state-facilitated auto-IRA programs at the end of 2023 (column 2).16 In the absence of crowd-

out, the sum of columns (1) and (2) reflect the increase in the number of firms that respond to 

these state re�rement policies by offering an ESRP or par�cipa�ng in the auto-IRA program, 

respec�vely. This increase can be interpreted as the “total effect” of the state policies on firm 

offerings of re�rement savings vehicles. In column (3), we compute the share of firms op�ng to 

adhere to the mandate by offering an ESRP. In Oregon and Illinois, ESRPs account for about 27% 

of the total effect, while ESRPs account for 45% of the effect in California. Furthermore, these 

ra�os in Oregon and Illinois may be underes�mates. In these states, the denominator likely 

includes firms responding to addi�onal waves of mandates that took place in 2023 for smaller 

firms, while the numerator does not include any induced effects for these 2023 experiments. In 

sum, we infer that an analysis of state auto-IRA policies that studies only the direct effects on 

 
16 We retrieve the later from publicly available data compiled by the Center for Re�rement Ini�a�ves at 
Georgetown University. These data are available at the state level (rather than at the experiment level) and are not 
available for Connec�cut. For disclosure reasons, we are unable to use the tax data to es�mate the number of firms 
par�cipa�ng in auto-IRA programs. 



auto-IRA par�cipa�on would miss a large share of the overall re�rement coverage increases 

induced by the policy. 

 

b. Characteristics of firms induced to offer ESRPs 

i. Approach 

 In this sec�on, we es�mate the characteris�cs of “compliers”: firms induced to offer an 

ESRP as a result of the auto-IRA policies.17 We study the characteris�cs of compliers for two 

reasons. First, as a purely descrip�ve mater, policymakers might be interested in understanding 

which types of firms are induced into offering ESRPs, and which types of workers gain ESRP 

coverage, as a result of auto-IRA policies. This type of analysis can contribute to an assessment 

of the distribu�onal consequences of re�rement plan mandates and similar policies. Second, we 

can compare the characteris�cs of compliers to characteris�cs of other firms to shed some light 

on what is driving the crowd-in of ESRPs that we observe. 

Let 𝑆𝑆 denote the set of firms that start a plan in the treatment state in the post-period. 

Using the language of Angrist and Pischke (2009), this set comprises two groups: compliers (𝐶𝐶) 

and always-takers (𝐴𝐴𝐴𝐴). Always-takers are those who would have started a plan regardless of 

whether a state implemented a re�rement plan mandate; compliers are those who start an 

ESRP only in the state of the world where its state implements a re�rement plan mandate. Of 

course, we cannot observe whether any given firm is a complier or an always-taker. 

Nevertheless, we can es�mate the mean characteris�cs for these groups. In par�cular, for any 

 
17 In this sec�on, we use the term “complier” in a narrower sense than we do in other sec�ons. Here, “complier” is 
used in the econometric sense to refer to firms that create an ESRP in response to an auto-IRA mandate. It does not 
include firms that comply with the new state laws by sending employee contribu�ons to state-facilitated IRAs.  



characteris�c 𝑋𝑋, we can observe directly the expected value of 𝑋𝑋 condi�onal on star�ng a plan 

in the post period in the treated group, 𝐸𝐸(𝑋𝑋|𝑆𝑆). This expected value can be decomposed into 

two components.  

𝐸𝐸(𝑋𝑋|𝑆𝑆) = 𝐸𝐸(𝑋𝑋|𝐶𝐶, 𝑆𝑆)𝑃𝑃(𝐶𝐶|𝑆𝑆) + 𝐸𝐸(𝑋𝑋|𝐴𝐴𝐴𝐴, 𝑆𝑆)�1 − 𝑃𝑃(𝐶𝐶|𝑆𝑆)� 

The first component, 𝐸𝐸(𝑋𝑋|𝐶𝐶, 𝑆𝑆)𝑃𝑃(𝐶𝐶|𝑆𝑆), is the mean value of 𝑋𝑋 among compliers mul�plied by 

the probability of being a complier condi�onal on star�ng a plan (i.e., the share of employers 

star�ng a plan who are doing so in response to the policy). The second component, 

𝐸𝐸(𝑋𝑋|𝐴𝐴𝐴𝐴, 𝑆𝑆)�1 − 𝑃𝑃(𝐶𝐶|𝑆𝑆)�, is the expected value of 𝑋𝑋 among always-takers mul�plied by the 

probability of being an always-taker condi�onal on star�ng a plan (which is the complement of 

the probability of being a complier condi�onal on star�ng a plan). We can es�mate 𝑃𝑃(𝐶𝐶|𝑆𝑆) and 

𝐸𝐸(𝑋𝑋|𝐴𝐴𝐴𝐴, 𝑆𝑆), which can then be used to back out 𝐸𝐸(𝑋𝑋|𝐶𝐶, 𝑆𝑆). 

 We implement this procedure as follows. First, for any of the experiments described in 

Table 1, we define a “pre year”, a “base year”, and a “post year”. The pre year is five years prior 

to the policy year, the base year is two years prior, and the post year is one year a�er. We define 

the set 𝑆𝑆 to be those firms (in the relevant firm size bucket) that do not offer a plan in the base 

year but do offer a plan in the post year. We es�mate 𝐸𝐸(𝑋𝑋|𝑆𝑆) directly for this group of firms.  

 Next, we es�mate 𝑃𝑃(𝐶𝐶|𝑆𝑆) using a simple 2-by-2 difference-in-differences approach. We 

es�mate the share of firms star�ng a plan between event �mes -2 and 1 in the treatment group 

(denoted 𝑃𝑃(𝑆𝑆𝑡𝑡𝑡𝑡𝑖𝑖𝑚𝑚𝑡𝑡
𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 )) and control group (denoted 𝑃𝑃(𝑆𝑆𝑐𝑐𝑝𝑝𝑐𝑐𝑡𝑡𝑡𝑡𝑝𝑝𝑐𝑐

𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 )). We also es�mate the share of 

firms star�ng a plan between event �mes -5 and -2 in the treatment group (denoted 𝑃𝑃(𝑆𝑆𝑡𝑡𝑡𝑡𝑖𝑖𝑚𝑚𝑡𝑡
𝑝𝑝𝑡𝑡𝑖𝑖 )) 

and control group (denoted 𝑃𝑃(𝑆𝑆𝑐𝑐𝑝𝑝𝑐𝑐𝑡𝑡𝑡𝑡𝑝𝑝𝑐𝑐
𝑝𝑝𝑡𝑡𝑖𝑖 )). The difference-in-differences es�mate of the impact of 

the policy on the probability of star�ng a plan is then �𝑃𝑃�𝑆𝑆𝑡𝑡𝑡𝑡𝑖𝑖𝑚𝑚𝑡𝑡
𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 � −  𝑃𝑃�𝑆𝑆𝑡𝑡𝑡𝑡𝑖𝑖𝑚𝑚𝑡𝑡

𝑝𝑝𝑡𝑡𝑖𝑖 �� −



�𝑃𝑃�𝑆𝑆𝑐𝑐𝑝𝑝𝑐𝑐𝑡𝑡𝑡𝑡𝑝𝑝𝑐𝑐
𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 � −  𝑃𝑃�𝑆𝑆𝑐𝑐𝑝𝑝𝑐𝑐𝑡𝑡𝑡𝑡𝑝𝑝𝑐𝑐

𝑝𝑝𝑡𝑡𝑖𝑖 ��. We can es�mate 𝑃𝑃(𝐶𝐶|𝑆𝑆) as the ra�o of this difference-in-

differences es�mate to the directly observed probability of star�ng a plan in the treatment 

group in the post-period. 

 Next, we es�mate 𝐸𝐸(𝑋𝑋|𝐴𝐴𝐴𝐴, 𝑆𝑆). To do so, we need to iden�fy a group of firms that can 

definitely be classified as always-takers – i.e., a group of untreated firms that are observed to 

start an ESRP. This group includes treatment group firms that began to offer an ESRP during the 

pre-period (denoted 𝑆𝑆𝑡𝑡𝑡𝑡𝑖𝑖𝑚𝑚𝑡𝑡
𝑝𝑝𝑡𝑡𝑖𝑖 ), as well as control-group firms that began to offer an ESRP during 

either the pre- or post-period (denoted 𝑆𝑆𝑐𝑐𝑝𝑝𝑐𝑐𝑡𝑡𝑡𝑡𝑝𝑝𝑐𝑐
𝑝𝑝𝑡𝑡𝑖𝑖  and 𝑆𝑆𝑐𝑐𝑝𝑝𝑐𝑐𝑡𝑡𝑡𝑡𝑝𝑝𝑐𝑐

𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡  respec�vely). We then impute 

𝐸𝐸(𝑋𝑋|𝐴𝐴𝐴𝐴, 𝑆𝑆) assuming parallel trends between control states and treatment states. That is, our 

es�mate for 𝐸𝐸(𝑋𝑋|𝐴𝐴𝐴𝐴, 𝑆𝑆) is 𝐸𝐸�𝑋𝑋�𝐴𝐴𝐴𝐴, 𝑆𝑆𝑡𝑡𝑡𝑡𝑖𝑖𝑚𝑚𝑡𝑡
𝑝𝑝𝑡𝑡𝑖𝑖 � + �𝐸𝐸�𝑋𝑋�𝐴𝐴𝐴𝐴, 𝑆𝑆𝑐𝑐𝑝𝑝𝑐𝑐𝑡𝑡𝑡𝑡𝑝𝑝𝑐𝑐

𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 � − 𝐸𝐸�𝑋𝑋�𝐴𝐴𝐴𝐴, 𝑆𝑆𝑐𝑐𝑝𝑝𝑐𝑐𝑡𝑡𝑡𝑡𝑝𝑝𝑐𝑐
𝑝𝑝𝑡𝑡𝑖𝑖 ��, where 

these three terms can be es�mated directly from the data using the corresponding sample 

means. 

 Finally, to give context to these es�mates, we iden�fy a set of “never-offering” (𝑁𝑁𝑁𝑁) 

firms and “always-offering” (𝐴𝐴𝑁𝑁) firms. The former are those firms in the treatment state that 

do not offer a plan in either the base year or the post year, while the later are those that do 

offer a plan in both the base and the post year. We compute 𝐸𝐸(𝑋𝑋|𝑁𝑁𝑁𝑁) and 𝐸𝐸(𝑋𝑋|𝐴𝐴𝑁𝑁) directly 

using the sample means. We compute all of these objects, (𝐸𝐸(𝑋𝑋|𝐶𝐶, 𝑆𝑆), 𝐸𝐸(𝑋𝑋|𝐴𝐴𝐴𝐴, 𝑆𝑆), 𝐸𝐸(𝑋𝑋|𝐴𝐴𝑁𝑁), 

and 𝐸𝐸(𝑋𝑋|𝑁𝑁𝑁𝑁)), separately by experiment and aggregate across experiments weighted by the 

number of compliers. 



 Unless otherwise specified, we measure 𝑋𝑋 lagged by three years. That is, 𝐸𝐸(𝑋𝑋|𝑆𝑆,𝐶𝐶) 

reflects the means measured in the base year (-2). Likewise, 𝐸𝐸�𝑋𝑋�𝐴𝐴𝐴𝐴, 𝑆𝑆𝑡𝑡𝑡𝑡𝑖𝑖𝑚𝑚𝑡𝑡
𝑝𝑝𝑡𝑡𝑖𝑖 � and 

𝐸𝐸�𝑋𝑋�𝐴𝐴𝐴𝐴, 𝑆𝑆𝑐𝑐𝑝𝑝𝑐𝑐𝑡𝑡𝑡𝑡𝑝𝑝𝑐𝑐
𝑝𝑝𝑡𝑡𝑖𝑖 � reflect the means measured in the pre year (-5). 

ii. Results 

 Table 4 presents means for firm-level variables. The first six rows show the sector 

breakdown. We find that, in general, the compliers have a similar industry mix as never-offerers. 

However, they are no�ceably different from the always-offerers (i.e., firms that offer at both 

event �mes -2 and +1) and the always-takers (i.e., firms that would have started an ESRP in the 

absence of the policy). Rela�ve to the always-offerers and always-takers, compliers are much 

more likely to be in the leisure and hospitality sectors (NAICS codes 71 and 72) and much less 

likely to be in the professional services sector (NAICS codes 54, 55, and 56).  

We see even larger differences between the firm types when it comes to (lagged) offers 

of health insurance coverage; 36% of compliers offered health insurance at event �me -2, 

compared to 73% of always-offering firms, 26% of never-offering firms, and 50% of always-

takers. These differences suggest a correla�on between the decision to offer an ESRP and the 

decision to offer employer-sponsored health insurance.18 In the final row of this table, we study 

the type of ESRP offered by compliers. The types of ESRPs include SIMPLE IRAs and more 

standard plans such as 401(k)s.19 A SIMPLE IRA is a special type of ESRP available to small 

employers that avoids some administra�ve burden (especially nondiscrimina�on tes�ng to 

 
18 We observe health insurance offers beginning in 2015, so we drop experiments beginning in 2019 or earlier 
(when the pre-year would be before 2015) in this row. 
19 These outcomes are not lagged – i.e., they are measured at event �me 1. Furthermore, SEP IRAs are much less 
common in this popula�on. 



determine whether the plan favors highly-compensated employees); unlike 401(k) plans, 

however, SIMPLE IRAs require employer contribu�ons. We find that approximately 22% of 

compliers (compared to 17% of the always-offerers and 14% of the always-takers) choose to 

offer SIMPLE IRAs rather than a 401(k)-type plan.  

 Table 5 presents characteris�cs of the employees and owners of complier firms; the first 

four columns refer to employee means, and the next four report mean characteris�cs of 

owners. For the later, we restrict the sample to the firms whose owners can be iden�fied. 

among firms that start a plan in treatment states a�er the policy (that is, in the set 𝑆𝑆), this 

restric�on causes us to drop about one quarter of firms. As in Table 4, we find that compliers 

appear to resemble never-offerers along many dimensions but are dissimilar from always-

offerers and in some cases always-takers as well. Complier firms’ employees are 

demographically (in terms of age, race, marital status, and sex) very similar to never-offerer 

firms’ employees. Always-offerers are slightly older, less likely to be male, more likely to 

married, and less likely to be Hispanic. At always-offering firms, 49% of employees have some 

taxable interest or dividend income. In comparison, only 36-39% of employees have such 

income in the other three categories of firms. Complier firms’ employees tend to be more highly 

compensated than employees of never offerer firms; however, they are less highly compensated 

than employees of those of always-offerer and always-taker firms. At complier firms, 36% of 

employees did not work for that firm in the prior year, a frac�on that is similar to never-offerers; 

by contrast, only 24% of always-offerer employees were new to their firm this year. 



 We see similar paterns for owners. Complier firm owners and never-offerer firm owners 

appear fairly similar, but complier owners are less likely to be male, less likely to have 

investment income, and more likely to be Hispanic rela�ve to always-offerer firm owners.  

Our findings highlight that, in general, complier firms appear to resemble never-offering 

firms, both in terms of industry composi�on, employee characteris�cs, and owner 

characteris�cs, while they tend to differ from always-offering firms. For example, always-

offering firms tend to be in industries associated with higher-skilled labor, to pay substan�ally 

more in wages, and to have more employees and owners who are married while compliers tend 

to have a higher share of low-wage workers, more female owners, and both owners and 

employees are more likely to be Hispanic.  

 

V. Explaining crowd-in 

a. Theory 

Our results suggest that state re�rement plan mandates result in substan�al “crowd-in” 

(employers establishing new ESRPs instead of u�lizing state auto-IRAs) with no meaningful 

“crowd-out” (employers dropping ESRPs in favor of state auto-IRAs). The crowd-in that we 

observe implies that some firms prefer offering no plan to offering an ESRP, but also prefer 

offering an ESRP over an auto-IRA. In this subsec�on, we consider how these two preference 

orderings could coexist simultaneously in a model where firms are fully ra�onal. 

U�lity maximiza�on by firm owners implies that they decide to offer an ESRP when the 

value of doing so exceeds the cost. The value of offering an ESRP comprises two parts. First, 

employees value ESRPs – perhaps because they provide access to tax-advantaged saving, or 



because they make re�rement saving administra�vely easier. This value that employees receive 

flows to employers indirectly; under the founda�on laid by Summers (1989), which assumes a 

fric�onless labor market, workplace benefits such as ESRPs allow employers to reduce wages 

paid, thus increasing firm profits directly. In the presence of fric�ons (such as downward 

nominal wage rigidity), ESRPs could increase firm profits through other mechanisms instead, 

such as by improving worker reten�on, recruitment, and job sa�sfac�on. Second, firm owners 

may benefit from ESRPs directly in their role as wage-earners – e.g., a firm owner may value his 

or her own ability to contribute to the firm’s ESRP.20 

The cost of offering an ESRP includes fees paid directly to plan administrators, 

investment fees, administra�ve burdens on employers, as well as any costs required to ensure 

plan compliance with nondiscrimina�on rules, which prohibit large differences in par�cipa�on 

and contribu�ons by low-wage and high-wage employees.21 While we are unaware of any 

representa�ve data on the overall expenses charged by ESRP administrators to small businesses, 

recent research indicates that small employers can face one-�me start-up fees that are as low as 

$500, ongoing annual administra�on costs ranging from $950 to $1800, and annual per 

employee costs ranging from $72 to $96 (Chen 2024). These prices indicate that in the first year 

of establishing an ESRP, an employer with 10 employees would face nominal costs ranging from 

 
20 We es�mate that 70% of complier firms are S corpora�ons or C corpora�ons, which are en�ty types where 
owners are o�en W-2 employees. These shares are similar for never-offerer, always-offerer, and always-taker firms 
as well. 
21 The cost of complying with non-discrimina�on rules may include providing a safe harbor employer match (if 
wages cannot be adjusted downward to cover the cost of the match) and administra�ve expenses associated with 
annual nondiscrimina�on tes�ng. Alterna�vely, a firm may opt to offer a SIMPLE IRA (which sa�sfies the ESRP 
mandate) which tends to have a lower administra�ve cost; however, SIMPLE IRAs require employer contribu�ons, 
which may be costly to the employer if fric�ons prevent offse�ng wage reduc�ons. 



about $2410 to $3020 and an employer with 50 employees would face nominal costs ranging 

from $5900 to $6250. 

We illustrate employers’ decisions using a two-dimensional plane, depicted in Figure 2. 

The 𝑥𝑥 axis reflects the cost to the firm of providing an ESRP (rela�ve to a non-ESRP outside 

op�on), while the 𝑦𝑦 axis reflects the combined benefit that the firm owner and workers receive 

from ESRP availability (rela�ve to the same outside op�on). The outside op�on is either offering 

no re�rement savings vehicle (the baseline case) or par�cipa�ng in the auto-IRA program 

(which applies to firms in treated states a�er the auto-IRA policy is implemented). Points on the 

plane formed by (𝑥𝑥, 𝑦𝑦) pairs that lie above the 45-degree line, along which the benefit to 

workers of an ESRP equals the cost to the firm, represent counterfactuals in which the firm will 

offer an ESRP. Conversely, cost-benefit pairs that correspond to points that lie below the 45-

degree line, represent counterfactuals in which the firm will not offer an ESRP. 

 

i. Pre-policy 

Prior to the auto-IRA policy, the relevant outside op�on is not offering a re�rement 

savings op�on of any sort. The neoclassical model predicts that firms that lie above the diagonal 

will choose to offer ESRPs. For these firms, offering an ESRP has a cost that is lower than the 

benefit to workers (and the owner). By analogous logic, firms that lie below the diagonal do not 

offer ESRPs. We consider a firm that does not offer an ESRP pre-policy. Such a firm is situated 

below the diagonal, as indicated by the point marked “Pre-Policy” in Figure 2. 

 

ii. Post-policy 



The auto-IRA policy removes the outside op�on of “not offering a plan” and changes it 

to “offering an auto-IRA.”22 Although auto-IRAs are adver�sed as “free” to employers, we expect 

that an auto-IRA program has a posi�ve, though likely small, cost to the firm – the employer 

faces the administra�ve burden of registering for the program ini�ally, automa�cally enrolling 

new employees, and facilita�ng the payroll deduc�ons. (Unlike ESRPs, however, auto-IRAs do 

not require the payment of any fees or compliance with nondiscrimina�on rules.) Therefore, the 

employer will move le� (possibly only slightly) in Figure 2 a�er the policy.  

Addi�onally, the auto-IRA program may have value (rela�ve to an ESRP) of either sign to 

employees; if posi�ve, the firm moves down the ver�cal line in Figure 2, while if nega�ve, the 

firm moves up the ver�cal line. There are several cases to consider. First, in a purely neoclassical 

model, ra�onal workers would not place any value on the auto-IRA program, since it merely 

replicates an already-exis�ng part of their choice set (i.e., saving earnings in an IRA outside of 

work). This case, in which there is no ver�cal change in the (𝑥𝑥, 𝑦𝑦)-plane for the firm, 

corresponds to the point marked “Post-Policy (ra�onal)” in Figure 2. In this depic�on, the 

le�ward shi� is sufficient to induce the firm to offer an ESRP post-policy. But more generally, 

whether a firm is induced to offer an ESRP would depend on the magnitude of that le�ward 

shi� rela�ve to how far the firm was ini�ally from the margin of indifference.  

The fully ra�onal model imposes constraints on the auto-IRA policy’s effect size. If firms 

face only a small administra�ve cost from the auto-IRA program, then we would observe a large 

increase in the probability of offering an ESRP only if many firms were somehow located along 

 
22 Strictly speaking, firms also have the op�on post-policy to con�nue to offer no plan and instead pay a penalty. 
For the sake of conciseness, we abstract from this part of the choice set.  



or just below the 45-degree line (rela�ve to much further below). Given that many factors likely 

influence the value of ESRPs for each worker, and that worker characteris�cs vary substan�ally 

across firms, there is no reason to expect a large share of firms to be located along or just below 

the margin of indifference pre-policy implementa�on. 

Second, and more realis�cally, there is strong evidence that workers are not fully ra�onal 

with regard to re�rement savings, and that their choices are heavily influenced by behavioral 

factors such as cogni�ve constraints, salience / availability bias, loss aversion, and other 

phenomena (Beshears et al. 2018). Workers subject to savings iner�a likely place some value on 

the ease of par�cipa�ng in an auto-IRA with payroll deduc�ons (which operate similar to a 

direct deposit) and automa�c investment of contribu�ons. Workers who suffer from present-

biased preferences or a lack of financial knowledge – and who are “sophis�cated” in their self-

awareness of these problems (O’Donoghue and Rabin 1999) – may also value automa�c 

enrollment as a way to commit to saving for re�rement. In fact, it is plausible that workers value 

auto-IRAs similarly to ESRPs with automa�c enrollment. In both cases, employees save in a tax-

preferred manner through automa�c payroll deduc�ons. Furthermore, to the extent that 

workers have limited financial literacy (van Rooij et al. 2012), they may lack the knowledge to 

dis�nguish between ESRPs, auto-IRAs, and other re�rement savings, which would make the 

incremental benefit of an ESRP very small rela�ve to the auto-IRA op�on. This case is depicted 

as a movement down to the 𝑥𝑥 axis of Figure 2, as indicated by the point marked “Post-Policy 

(ESRP value ≈ auto-IRA value)”. In this scenario, even firms that were ini�ally above the 45-

degree line (and therefore offered ESRPs) prior to the policy would move down to the 𝑥𝑥 axis of 

Figure 2.  



On the other hand, some high-income or sophis�cated workers may place substan�ally 

more value on an ESRP than an auto-IRA, meaning that the downward movement of a firm in 

Figure 2 would be muted. Compared to ESRPs, IRAs (including auto-IRAs) feature lower 

contribu�on limits and do not allow employer matching contribu�ons. Similarly, workers who 

expect to live a long life, experience high health costs during re�rement, or have strong bequest 

mo�ves may prefer to defer a larger share of wages than auto-IRAs can accommodate. 

Addi�onally, auto-IRA plans make use of Roth IRAs which means that workers do not have the 

choice between Roth and tradi�onal treatment of their savings as they might under an ESRP. 

Furthermore, high-income workers (with income above $228,000 for a married worker in 2023) 

are not eligible to contribute to a Roth IRA (and thus an auto-IRA) at all, while there is no such 

(direct) limita�on for individuals contribu�ng to ESRPs. Finally, workers who already contribute 

to an IRA outside of work are likely to place a higher value on ESRPs than auto-IRAs.  

Third, the value of an auto-IRA to some workers may be nega�ve. In par�cular, it may be 

subop�mal for some workers to save for re�rement – for example, due to liquidity constraints 

or high-interest rate debt. Alterna�vely, even if it is ra�onal to save for re�rement, some 

workers may undervalue saving due to hyperbolic discoun�ng, lack of salience, or psychological 

fric�ons. Auto-IRAs lower the u�lity of these workers’ present selves either by inducing them to 

save for re�rement or by imposing administra�ve and cogni�ve costs when they choose to opt 

out. State re�rement plan mandates generally do not require ESRPs to feature automa�c 

enrollment. Thus, providing an ESRP may allow firms to adhere to the mandate while 

sidestepping the need to automa�cally enroll workers in a workplace re�rement savings 

program. In this scenario, the policy causes the firm to move upward because the value of the 



outside op�on is now nega�ve rather than zero, as illustrated by the point “Post-Policy (nega�ve 

auto-IRA value)” in Figure 2. The firm depicted in the figure is induced to offer an ESRP. But 

more generally, the choice to offer an ESRP depends on the magnitude of the le�ward and 

upward shi�s rela�ve to the ini�al posi�on. Addi�onally, in this scenario, if a firm establishes an 

ESRP to avoid automa�cally enrolling workers in an auto-IRA, then we would expect the new 

ESRP not to feature automa�c enrollment. 

More generally, depending on the value that workers place on ESRPs rela�ve to auto-

IRAs, the firm depicted in Figure 2 may end up at any point along the ver�cal doted line. The 

model predicts crowd-in only if the firm ends up on the por�on of the doted line that lies 

above the 45-degree line.  

Finally, we note that crowd-out (i.e., firms stopping offering ESRPs) is a theore�cal 

possibility among firms that start above the 45-degree line. This would occur if the downward 

move is large (i.e., because its employees value an auto-IRA to nearly the same extent as an 

ESRP) and its le�ward move is small (i.e., because it is nearly costless to offer an auto-IRA). 

Empirically, we do not observe a meaningful amount of crowd-out, so such shi�s are unlikely to 

be frequent in prac�ce. 

 

b. Empirical evidence 

Empirically, we observe substan�al crowd-in and litle (if any) crowd-out of ESRPs, which 

have higher costs to workers and firms than auto-IRAs. Under the neoclassical framework 

above, this somewhat counterintui�ve observa�on could be caused by a combina�on of two 

factors. First, owners or employees may value ESRPs to a much higher extent than auto-IRAs – 



perhaps because of binding contribu�on limits in IRAs, because of pre-exis�ng IRA par�cipa�on, 

or because ESRPs do not require automa�c enrollment – causing an upward, or at most small 

downward, shi� in Figure 2. Second, employers may perceive that par�cipa�ng in the auto-IRA 

program has a high administra�ve cost rela�ve to the cost of running an ESRP (i.e., a large 

le�ward shi� in Figure 2). In this sec�on, we consider the evidence in favor of or against these 

hypotheses. We conclude with evidence showing that certain behavioral factors outside this 

framework may be important as well. 

  

i. Possibility 1: Auto-IRAs provide negative value to workers that prefer not to save. 

It is possible that auto-IRAs, which are designed with posi�ve recurring employee 

savings as the default, provide nega�ve value to a firm’s employees who prefer not to save for 

re�rement. These workers may incur cogni�ve costs in op�ng out of the default or disu�lity 

from failing to do so. In this case, the firm may respond to these state policies by establishing an 

ESRP that does not feature automa�c enrollment. To determine whether this is a plausible 

explana�on for crowd-in, we need to know whether the new ESRPs established in response to 

the mandates feature automa�c enrollment. Unfortunately, we cannot observe automa�c 

enrollment directly in the data available to us.23 Thus, we use two pieces of indirect evidence – 

which each suggest that complier firms’ plans are just as likely to feature automa�c enrollment. 

First, we examine the share of employees that contribute to the plan at event �me 1. 

Approximately a third of employees in complier firms (33.5 percent) contributed to an ESRP, 

 
23 Larger plans (with 100 or more par�cipants) tend to report automa�c enrollment features in the atachments to 
Form 5500. By contrast, smaller plans are typically required only to file the “short form” version of Form 5500, 
which does not contain informa�on on automa�c enrollment. 



which is only 4 percentage points lower than workers at always-taker firms (37.5 percent). This 

evidence is inconsistent with the plans of complier firms being much less likely to include 

automa�c enrollment. Furthermore, this evidence is also inconsistent with the idea that 

complier firms’ employees generally do not wish to save for re�rement, which is what would 

mo�vate offering a plan without automa�c enrollment in the first place.  

Second, we make use of varia�on driven by the federal SECURE Act 2.0, which was 

enacted in 2022. This law requires employers to auto-enroll new hires in their ESRPs beginning 

in 2025; however, the requirement only applies to plans established in 2023 and later. It would 

be reasonable to expect a ra�onal, forward-looking employer to consider the auto-enrollment 

preferences of future employees when choosing between star�ng an ESRP and enrolling 

workers in the auto-IRA program. Therefore, if employers are mo�vated to start ESRPs to avoid 

having their employees be automa�cally enrolled, we would expect the ESRP crowd-in effect to 

be smaller in 2023 (holding event �me and other factors fixed) than in earlier years.  

We test this possibility by comparing the event �me zero effect in the Connec�cut 5-24 

employee and Colorado 4-49 experiments (which took effect in 2023) to the event �me zero 

effect in the California 5-49 employee experiment (which took place in 2022). To strengthen 

comparability, we restrict each two-way test to firms in the same size range as the Connec�cut 

and Colorado experiments.24 We report these results in Table 6. For the “starts plan” outcome 

(columns (1) and (2)), we find that the effect at event �me zero is slightly larger in Colorado 

(11.1 percentage points) than in California (9.6 percentage points in this sample) while the 

 
24 We also exclude firms with fewer than 10 employees from the sample because small businesses are exempt from 
the 2025 auto-enrollment requirement in Secure 2.0.  



effect is smaller for Connec�cut (8.1 percentage points) compared to California (9.9 percentage 

points in this sample). We find broadly similar paterns using the “offers plan” outcome as well. 

We conclude from these modest differences and inconsistent signs that the desire to avoid 

automa�c enrollment does not appear to be a major driver of the adop�on of ESRPs in 

response to auto-IRA policies. 

 

ii. Possibility 2: Auto-IRA participation offers little value to employees because of pre-

existing IRA participation. 

Auto-IRAs should have zero value to fully ra�onal workers and may have zero value to 

less than ra�onal workers if such employees are already saving in IRAs outside of work. We can 

examine employee par�cipa�on in IRAs outside of work directly within the complier framework. 

As we report in Table 7, only 9% of complier firm employees contribute to an IRA at event �me -

2. This is much less than the average worker par�cipa�on rate within complier firms’ ESRPs at 

event �me 1 (33%), strongly sugges�ng that complier employees do not view saving in IRAs 

outside of work to be a perfect subs�tute for saving in an ESRP through payroll deduc�ons. 

Thus, unless owners are fully unable to capture benefits to employees, we find this possibility 

implausible.  

 

iii. Possibility 3: Auto-IRAs have little value to employees because of IRA contribution 

and income limits. 

Employees or owners may place substan�ally less value on an auto-IRA rela�ve to an 

ESRP if they find the Roth IRA limita�ons to be highly binding, which would imply only a small 



downward shi� in Figure 2; this, in combina�on with a large perceived burden of auto-IRA 

par�cipa�on (i.e., a large le�ward shi�) could explain crowd-in. 

However, we find that these income and contribu�on limita�ons tend not to be binding 

for employees: as we report in Table 7, only 2.5% of complier firm employees made 

contribu�ons to their ESRP at event �me +1 in excess of the Roth IRA annual contribu�on limit 

and 7.5% of complier firm employees had (lagged) income above the Roth IRA income limits. 

For owners, the income limita�ons are more binding rela�ve to employees: 46% had lagged 

income above the Roth IRA income limits. These owners may place a small value on auto-IRAs 

rela�ve to ESRPs, and therefore eschew auto-IRAs in favor of ESRPs, to the extent that they are 

able to capture a larger share of their direct benefit than the indirect benefit accruing to their 

workers. However, that is inconsistent with the fact a rela�vely small share of complier owners 

(26%) par�cipated in the ESRP at event �me +1 at all – possibly because many owners did not 

receive a W-2 wage from their firm, and thus are not eligible to contribute to its ESRP. This low 

par�cipa�on rate casts doubt on owners’ direct benefit playing an outsize role in ESRP adop�on. 

 

iv. Possibility 4: Auto-IRAs are perceived to impose large administrative burdens on 

employers. 

It may also be the case that business owners perceive the burden of facilita�ng auto-IRA 

contribu�ons to be high. While running an ESRP likely has a higher cost to employers than using 

the auto-IRA program, it may be easier to outsource this cost to a third party ESRP provider. 

While we cannot es�mate the perceived burden of using the auto-IRA program directly, we can 

observe several indirect pieces of evidence from the tax data. We report these results in Table 8. 



First, we find that compliers are less likely to use a paid preparer than never-offering firms, both 

for payroll tax returns and for income tax returns (with the later restricted to S corpora�ons). 

Furthermore, among S corpora�ons, compliers tend to file their income tax returns slightly later 

in the year rela�ve to never-offering firms.  

This evidence is somewhat inconclusive regarding this proposed mechanism. Complier 

firms appear more likely to prepare and file their own tax returns rather than outsourcing them 

to paid preparers. It is possible that some of these employers perceive the auto-IRA op�on – 

which adds to the paperwork they need to handle – as administra�vely burdensome and 

therefore prefer to outsource employee re�rement saving to a third party via an ESRP. However, 

this evidence is also consistent with an alterna�ve story in which employers who feel 

comfortable preparing their own tax returns also feel more comfortable doing auto-IRA 

paperwork themselves.  

Next, we study take-up of the Credit for Small Employer Pension Costs under sec�on 

45E. This credit was generally made more generous throughout the sample period; from 2020-

2022 (2022 is the most recent year when this is observed), the credit was equal to up to 50% of 

the cost of establishing and administering an ESRP over the first three years. In our data, the 

average amount of posi�ve credit claimed was $831 for these years. However, claiming this 

credit requires about 4.5 hours of recordkeeping and compliance ac�vi�es as es�mated by the 

IRS in the instruc�ons to the relevant tax form. Studying the 2022 experiments, we find that 

only a �ny share (4%) of compliers claim this credit at any point from 2020-2022, despite the 

vast majority being eligible to do so.25 (In contrast, around 9 percent of always takers claim the 

 
25 This analysis is restricted to firms that file an income tax return, where the credit claim would be found. 



credit.) This suggests that in a context similar to (though not exactly the same as) administering 

an auto-IRA, perceived or actual administra�on costs are substan�al enough to cause employers 

to forego meaningful amounts of gain. 

Finally, we consider the possibility that some firm owners may have a distaste for auto-

IRAs due to ideological feelings about government programs more generally. We proxy for such 

feelings with the Democra�c vote share in the firm’s county in presiden�al elec�ons from 2008 

to 2020. The idea behind this proxy is that conserva�ve poli�cal a�tudes (i.e. vo�ng for the 

Republican party) may be correlated with a distaste for par�cipa�ng in the government-

facilitated auto-IRA program. Yet, we find no economically meaningful differences in the 

poli�cal geography of complier firms rela�ve to the other groups of firms, sugges�ng that 

ideology is not a major driver of perceived “costs” of auto-IRAs.  

 

v. Possibility 5: Crowd-in is driven by other behavioral factors. 

Non-neoclassical explana�ons may also drive the crowd-in that we observe. For 

example, iner�a may play a role in firms’ decisions regarding workplace benefits. When a firm is 

established, its owners might find it op�mal to not offer an ESRP, as the new firm may have very 

few (if any) non-owner employees. In addi�on, new firms are o�en rela�vely liquidity and credit 

constrained in ways that make the pecuniary costs of benefits provision par�cularly 

burdensome to the owners of such establishments. Iner�a – whether in the form of explicit 

switching costs, procras�na�on, or other behavioral factors – may cause such firms to con�nue 

not to offer an ESRP even if, as the firm grows, the value of an ESRP begins to exceed its cost. 

That is, in the framework of Figure 2, some share of firms above the diagonal pre-policy were 



nonetheless not offering an ESRP. When an auto-IRA policy comes into effect, it removes the 

default op�on (“offer no plan”) from firm owners’ choice set, forcing an ac�ve decision and thus 

inducing such firms to offer an ESRP. 

A related behavioral explana�on is marke�ng. Third party ESRP administrators have 

responded to these state policies through targeted marke�ng, designed to convince small 

business owners to comply with the mandate by offering an ESRP rather than par�cipa�ng in 

the auto-IRA. It is possible that this marke�ng was par�cularly successful and effec�vely altered 

decision-makers’ percep�ons of the costs and benefits of both ESRPs and auto-IRAs.26   

Low financial literacy on the part of business owners may contribute both to iner�a and 

suscep�bility to marke�ng. A voluminous literature has documented low, if uneven, financial 

literacy rates among consumers in the U.S. and around the world (for a review, see Lusardi and 

Mitchell 2011, 2023). Given that the majority of firms, especially small businesses, are 

controlled by individual owners, extrapola�ng this evidence in consumer finance to employer 

decision-making may be plausible.  

Finally, we close with one more piece of evidence that could be consistent with either 

behavioral or neo-classical explana�ons. In par�cular, we study early enforcement ac�ons in 

Illinois aimed at fostering employer compliance with the state’s mandate. Specifically, in 

February of 2023, the Illinois Department of Revenue started issuing No�ces of Proposed 

Assessment to employers who failed to offer an ESRP or join the auto-IRA program despite 

 
26 For example, a recent Morgan Stanley brief discussing the company’s ESRP services notes that “many states are 
manda�ng that employers offer some type of re�rement savings plan and workers are looking for job opportuni�es 
that offer this type of benefit.” See htps://www.morganstanley.com/atwork/ar�cles/small-business-re�rement-
plans-sep-simple-ira-401k.  

https://www.morganstanley.com/atwork/articles/small-business-retirement-plans-sep-simple-ira-401k
https://www.morganstanley.com/atwork/articles/small-business-retirement-plans-sep-simple-ira-401k


being required to do so. In addi�on to no�fying employers of their failure to comply with the 

policy, these no�ces emphasized that penal�es would be avoided if the employer chose to 

comply with the rule or claim exemp�on from it within 120 days of receiving the no�ce. 

Noncompliant employers from the Illinois 25-99 employee experiment would have been in 

noncompliance for more than three years at the �me that these ini�al no�ces were received.  

In Figure 3, we plot the event study for star�ng a plan in the Illinois 25-99 employee 

experiment, which took effect in 2019.27 We see an increase of about 1 percentage point in 

star�ng plans in Illinois in 2023 rela�ve to 2022, which is non-negligible rela�ve to the 3 and 2 

percentage point effects, respec�vely, in 2019 and 2020 (that is, event �mes 0 and 1). This 

suggests that these leters increased ESRP offers. 

These leters may have increased ESRP offers through two mechanisms. First, they may 

have served as simple reminders to those who overlooked the requirement to comply with the 

state policy by joining the auto-IRA program or offering an ESRP. Such reminders (or “nudges”) 

may have helped firm owners overcome behavioral fric�ons that led to inac�on. Second, the 

leters may have altered employers’ percep�ons about the penal�es that they could pay – and 

the probability that those penal�es would be imposed – if they failed to comply with the state 

mandate. That is, to extend the logic of Figure 2 slightly, firms compare offering an ESRP to the 

best alterna�ve, which may be either par�cipa�ng in the auto-IRA policy or doing nothing. 

There may have been some firms whose post-policy (but pre-leter) best alterna�ve was “doing 

nothing,” as they perceived the expected penalty costs of non-compliance to be small or zero. 

 
27 One concern is that this 2023 effect may reflect the effect of the 2023 deadline in Illinois for firms with fewer 
than 15 employees due to mismeasurement of firm size. To mi�gate this concern, we restrict to firms with at least 
37.5 average quarterly employees (150% of 25) in this exhibit. 



Upon receiving the leter, the best alterna�ve may have remained “doing nothing”, but at a 

higher cost – in which case firms would move le� in Figure 2, poten�ally leading ESRPs to 

become op�mal. Alterna�vely, the leter may have changed the best alterna�ve to “offering an 

auto-IRA” – in which case firms could be induced into offering an ESRP for all the reasons 

discussed in the prior subsec�ons. We are not able to dis�nguish between these two 

hypotheses. 

 

VI. Conclusions 

The analysis presented in this paper provides insight into the effects of state auto-IRA 

policies on the decisions of employers to offer ESRPs. Our findings indicate a substan�al "crowd-

in" effect, where a substan�al propor�on of firms that previously did not offer ESRPs began 

doing so in response to auto-IRA policies. The event study results demonstrate that firms 

treated with the policies were more likely to start offering ESRPs compared to similar firms in 

states without such policies. This effect is consistently observed across mul�ple states and firm 

size categories. However, the propor�on of firms induced to offer ESRPs varies across states and 

firm sizes, ranging from approximately 8% to 23% of non-offering firms, depending on the 

experiment. Our findings regarding crowd-in, as well as the impact of enforcement leters, have 

important policy implica�ons for the large number of states that are in the process of 

implemen�ng auto-IRA policies. These findings also have implica�ons for current federal 

policies aimed at increasing worker access to and par�cipa�on in workplace re�rement savings 

vehicles. More broadly, these results contribute to the evidence base regarding how employer 

mandates shape the structure of nonwage compensa�on. 



Firms induced to offer ESRPs (compliers) tend to resemble never-offering firms rather 

than always-offering firms. Complier firms are more likely to be in the leisure and hospitality 

sectors and less likely to be in professional services. Addi�onally, these firms are generally 

smaller, offer lower wages, and are less likely to offer health insurance rela�ve to the always-

offering firms. Employees at complier firms are younger, more likely to be male, and less likely 

to have investment income compared to their counterparts at always-offering firms. Similarly, 

owners of complier firms are less likely to be male, less likely to have investment income, and 

more likely to be Hispanic rela�ve to owners of always-offering firms. 

Theore�cal considera�ons suggest several possible mechanisms behind the crowd-in 

effect. Workers at complier firms may find ESRPs more valuable than auto-IRAs due to higher 

contribu�on limits, the ability to incorporate employer matching contribu�ons, and the absence 

of a state requirement for auto-enrollment. Addi�onally, the perceived administra�ve burden of 

auto-IRAs may drive complier firms to opt for ESRPs. However, we do not find strong evidence 

consistent with these factors driving crowd-in. These findings, in combina�on with the fact that 

compliers are quite similar to never-offerers, suggest that the neoclassical explana�ons that we 

explore do not explain the degree of crowd-in that we observe. It is therefore possible that 

other less visible and non-neoclassical factors may be influen�al in employer decisions to offer 

ESRPs. These behavioral factors may include iner�a, owners’ percep�ons of ESRPs as complex, 

and targeted marke�ng by ESRP administrators that may have also played significant roles in 

influencing firm decisions. Future research using experimental methods could be used to test 

some of these non-neoclassical and behavioral factors driving firms’ ESRP decisions.  
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Table 1: Auto-IRA Policy Experiments and Implementa�on Years 

State Employer Size 
Year of 

Implementation 
 

Oregon 20-99 2018 
Oregon 5-19 2019 
Illinois 25-99 2019 

California 50-99 2021 
Illinois 16-24 2022 

California 5-49 2022 
Connecticut 26-99 2022 

   
 

Notes: This table reports the seven experiments that we study in the main analysis. Employer size refers to the number 
of employees employed by the firm. 
 
 
  



 

Table 2: Rela�ve effects across experiments and states: 

State 
Employer 

Size 
Year of 

Implementation 

Firms 
induced to 

offer 

Firms not 
offering, 

pre-policy 

Share induced 

   (1) (2) (3) 
Oregon 20-99 2018  416 3170  13.1% 
Oregon 5-19 2019  1795  16164 11.1% 
Illinois 25-99 2019 883  6918 12.8% 

California 50-99 2021 1395  6176 22.6% 
Illinois 16-24 2022  477 5895 8.1% 

California 5-49 2022  26513 165315 16.0% 
Connecticut 26-99 2022 321 1856 17.3% 

  
 

Notes: This table reports the estimated magnitude of the effect for each experiment. Specifically, in column (1), we 
compute the number of induced firms at event time 𝑘𝑘 to be the event study “starts plan” coefficient for event time 𝑘𝑘 
multiplied by the number of firms in the treated state at time 𝑘𝑘 in the relevant size range. Then, we sum across event 
times -1, 0, and 1 to arrive at the total number of firms induced to offer. In column (2), we compute the number of 
firms in the treated state in the relevant size range that do not offer a plan at event time -2. Column 3 reports the ratio 
of column (1) to column (2). Source: Authors’ calculations from confidential tax data. 
 
  



Table 3: Induced ESRP offers as a share of new plan offerings 

State 
Induced 
ESRP 

Firms participating 
in Auto-IRA 

ESRP as share 
of sum 

 (1) (2) (3) 
Oregon 2211 6000 27% 
California 27908 34000 45% 
Illinois 1360 3700 27% 

 
 
Notes: This table compares the estimated magnitude of the ESRP effect in each state to the number of firms actively 
participating in the auto-IRA program by May of 2023. The estimated magnitude of the ESRP effect corresponds to 
the amounts reported in Table 2, column (1), aggregated by state. The number of firms participating in the auto-IRA 
program is retrieved publicly available data compiled by the Center for Retirement Initiatives at Georgetown 
University and refers to the number of employers actively submitting payroll deductions. Column (3) reports the ratio 
of column (1) to the sum of columns (1) and (2). Source: Authors’ calculations from confidential tax data and data 
compiled by the Center for Retirement Initiatives at Georgetown University. 
 
  



Table 4: Means of firm-level variables for Compliers, Never-Offerers, Always-Offerers 

 

Characteristic Compliers Never-offerers Always-offerers Always-takers 
Industries 

Education/Health 0.144 0.124 0.199 0.203 
(0.006) (0.001) (0.002) (0.007) 

Goods-Producing 0.165 0.177 0.203 0.181 
(0.006) (0.001) (0.002) (0.007) 

Leisure/Hospitality 0.249 0.266 0.043 0.127 
(0.005) (0.002) (0.001) (0.005) 

Professional Services 0.102 0.089 0.233 0.176 
(0.005) (0.001) (0.002) (0.007) 

Trade, Transportation, Utilities 0.206 0.204 0.151 0.154 
(0.006) (0.001) (0.001) (0.007) 

All other industries 0.134 0.140 0.171 0.158 
(0.005) (0.001) (0.002) (0.006) 

Other characteristics 
Offers health insurance 0.356 0.264 0.728 0.498 

(0.008) (0.002) (0.002) (0.009) 
Offers SIMPLE IRA (at event time 1) 0.220 0.000 0.166 0.142 

(0.006) (0.000) (0.002) (0.008) 
Notes: This table reports estimated means of various outcomes for four groups of firms. Compliers are those firms 
that offer an ESRP only when their state implements an auto-IRA policy. Never-offerers are those who do not offer a 
plan even when their state implements an auto-IRA policy. Always-offerers are those who offer a plan both prior to 
the policy and after the policy. Always-takers are those who start a plan whether or not their state implements an auto-
IRA policy. See text for how these objects are calculated. “Education/health” includes NAICS codes 61 and 62. 
“Goods-producing” includes NAICS codes 11, 21, 23, and 31-33. “Leisure/hospitality” includes NAICS codes 71 and 
72. “Professional services” includes NAICS codes 54, 55, and 56. “Trade/transportation” includes NAICS codes 22, 
42, 44-45, 48, and 49. All outcomes are measured as of two years prior to implementation, except “Offers SIMPLE 
IRA”, which is measured one year after implementation. Due to data limitations, the “offers health insurance” outcome 
uses experiments taking place in 2020 or later only. Bootstrapped standard errors are in parentheses. Source: Authors’ 
calculations from confidential tax data. 
 



Table 5: Characteris�cs of employees and owners for Compliers, Never-Offerers, Always-Offerers, and Always-Takers 

 Employees Owners 

Characteristic 
Compliers 

(1) 

Never-
offerers 

(2) 

Always-
offerers 

(3) 

Always-
takers 

(4) 
Compliers 

(5) 

Never-
offerers 

(6) 

Always-
offerers 

(7) 

Always-
takers 

(8) 
Age 38.37 39.30 41.82 37.63 52.69 54.02 55.56 50.63 

(0.11) (0.03) (0.03) (0.13) (0.35) (0.09) (0.19) (0.36) 
Male 0.527 0.533 0.509 0.507 0.686 0.692 0.740 0.703 

(0.004) (0.001) (0.001) (0.005) (0.014) (0.002) (0.008) (0.011) 
Married 0.347 0.368 0.471 0.372 0.742 0.749 0.811 0.758 

(0.003) (0.001) (0.001) (0.004) (0.014) (0.005) (0.003) (0.011) 
Have 
Dependents 

0.315 0.331 0.362 0.345 0.462 0.430 0.435 0.501 
(0.002) (0.001) (0.001) (0.003) (0.012) (0.007) (0.005) (0.014) 

Black 0.046 0.047 0.045 0.052 0.043 0.045 0.037 0.045 
(0.001) (0.000) (0.000) (0.002) (0.002) (0.001) (0.001) (0.003) 

Hispanic 0.365 0.366 0.267 0.300 0.199 0.194 0.126 0.154 
(0.003) (0.001) (0.001) (0.003) (0.026) (0.024) (0.018) (0.023) 

Investment 
income 

0.360 0.355 0.486 0.388 0.801 0.782 0.922 0.837 
(0.003) (0.001) (0.001) (0.003) (0.013) (0.013) (0.011) (0.016) 

Log wages 9.814 9.732 10.679 10.125 
N/A N/A N/A N/A 

(0.012) (0.003) (0.003) (0.014) 
New this year 0.362 0.352 0.240 0.396 

N/A N/A N/A N/A 
(0.004) (0.001) (0.001) (0.005) 

Notes: This table reports estimated means of various outcomes for compliers, never-offerers, always-offerers, and always-takers. See text and notes to Table 4 for 
how these objects are calculated. Columns (1)-(4) report these means for the firm’s employees, while columns (5)-(8) report these means for the firm’s owners. 
Columns (5)-(8) are restricted to firms where we can identify the firm’s natural person owners. Outcomes for race and ethnicity are imputed using a BIFSG 
algorithm; see text for further details. “Investment income” is a dummy (at the owner or employee level) for having any taxable dividend or interest income. “Log 
wages” refers to the mean log of employees’ annual earnings at the given firm. “New this year” is a dummy (at the employee level) for not being employed by the 
firm in the prior year. Bootstrapped standard errors are in parentheses. Source: Authors’ calculations from confidential tax data. 
 

 



Table 6: Tes�ng automa�c enrollment: Comparing 2022 and 2023 experiments at event �me 
zero 

 

 Starts plan Offers plan 
 (1) (2) (3) (4) 

2022 experiment California California California California 
2023 experiment Colorado Connecticut Colorado Connecticut 

Firm size 5-49 5-24 5-49 5-24 

2022 effect 0.096 
(0.001) 

0.099 
(0.002) 

0.122 
(0.002) 

0.121 
(0.003) 

2023 effect 0.111 
(0.003) 

0.081 
(0.005) 

0.131 
(0.004)  

0.078 
(0.007) 

Notes: This table compares the event time 0 treatment estimates for the 2022 California experiment (or some subset 
thereof) to those from 2023 experiments in Colorado and Connecticut. In each case, the sample is restricted to firms 
within the same size range (5-49 when comparing to Colorado and 5-24 when comparing to Connecticut). Source: 
Authors’ calculations from confidential tax data. 
 



Table 7: Complier means for par�cipa�on, contribu�on constraints 

 

  Employees Owners 

Characteristic 
Compliers 

(1) 

Never-
offerers 

(2) 

Always-
offerers 

(3) 

Always-
takers 

(4) 
Compliers 

(5) 

Never-
offerers 

(6) 

Always-
offerers 

(7) 

Always-
takers 

(8) 
IRA and ESRP participation rate 

Contribute to IRA (-2) 0.090 0.079 0.098 0.107 0.206 0.188 0.113 0.238 
(0.002) (0.000) (0.000) (0.002) (0.012) (0.008) (0.009) (0.015) 

Contribute to this ESRP (1) 0.335 0.000 0.461 0.375 0.260 0.000 0.624 0.504 
(0.004) (0.000) (0.001) (0.005) (0.026) (0.000) (0.023) (0.030) 

Contribution limits 
Income above Roth IRA 
limits (-2) 

0.075 0.072 0.177 0.118 0.455 0.435 0.712 0.600 
(0.002) (0.000) (0.001) (0.002) (0.041) (0.028) (0.017) (0.013) 

Contributions to ESRP 
above IRA contribution 
limits (1) 

0.025 0.000 0.163 0.076 0.071 0.000 0.491 0.323 
(0.002) (0.000) (0.001) (0.002) (0.020) (0.000) (0.018) (0.025) 

Notes: This table reports estimated means of various outcomes for compliers, never-offerers, always-offerers, and always-takers. See text and notes to Table 4 for 
how these objects are calculated. Columns (1)-(4) report these means for the firm’s employees, while columns (5)-(8) report these means for the firm’s owners. 
Columns (5)-(8) are restricted to firms where we can identify the firm’s natural person owners. Contributions to any IRA and having income above Roth IRA 
limits are measured in event time -2. “Contribute to this ESRP” and contributions above IRA contribution limits are measured at event time 1.  Source: Authors’ 
calculations from confidential tax data. 

 



Table 8: Complier means for outcomes related to burden and hassle costs 

 

Characteristic Compliers Never-offerers Always-offerers Always-takers 
Tax filing behavior 

Has Form 941 preparer 0.503 0.546 0.502 0.527 
(0.007) (0.002) (0.002) (0.009) 

Has Form 1120S preparer 0.135 0.256 0.130 0.168 
(0.009) (0.003) (0.002) (0.010) 

Average Form 1120S filing 
time (days) 

151.9 146.7 148.8 142.2 
(2.2) (0.6) (0.6) (2.3) 

Take-up of section 45E credit 
Receives section 45E 
credit 

0.035 0.002 0.009 0.093 
(0.006) (0.000) (0.001) (0.007) 

Proxied political ideology 
County Democratic vote 
share 

0.636 0.638 0.641 0.645 
(0.002) (0.000) (0.001) (0.002) 

Notes: This table reports estimated means of various outcomes for compliers, never-offerers, always-offerers, and 
always-takers. See text and notes to Table 4 for how these objects are calculated. The outcomes “Has Form 1120S 
preparer” and “Average Form 1120S filing time (days)” are restricted to S corporations; the latter is computed 
relative to January 1 of the year following the tax year in question. “Receives section 45E credit” outcome is 
restricted to 2022 experiments and represents a dummy for the firm claiming the credit at any point between 2020 
and 2022. The county Democratic vote share is the share of the two-party vote for the Democratic presidential 
candidate, aggregated between the 2008, 2012, 2016, 2020 general elections. Source: Authors’ calculations from 
confidential tax data.



 

 

Figure 1: Staggered Event Study Results 

 

Notes: This figure reports the main stacked event study results for ESRP offer, estimated using Equation (1). The 
“stock” variable (“offers plan”) takes on a value of 1 if the firm offers an ESRP to any of its employees and 0 otherwise. 
The “flow” variable (“starts plan”) takes on a value of 1 if a firm did not offer an ESRP in the previous year and does 
offer an ESRP in the current year; it takes on a value of zero otherwise. In Panels A and C, we study all seven main 
experiments, with 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 = 1. In Panels B and D, we drop experiments implemented in 2022, allowing us to increase 
𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 to 2. Standard errors are clustered by firm. Source: Authors’ calculations from confidential tax data. 
 
  



Figure 2: Stylized depic�on of ESRP decision 

 

Notes: This figure depicts a stylized analysis of the costs and benefits of offering an ESRP, relative to an alternative. 
Prior to the auto-IRA policy, the alternative is not offering a plan. After the auto-IRA policy, the alternative is 
participating in the auto-IRA program. See text for a discussion of each of the points on this figure. 
 

  



Figure 3: Case study for Illinois 25-99 employee experiment: the role of early 
enforcement ac�ons 

 

Notes: This figure reports the event study for the “starts plan” outcome for the Illinois 25-99 employee experiment. 
The sample is restricted to firms with at least 37.5 average quarterly employees in the prior year. Standard errors are 
clustered by firm. Source: Authors’ calculations from confidential tax data. 
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Appendix Figures 

Figure A1: Event studies for Oregon, 20-99 employee experiment 

 

Notes: This figure plots the event studies from Equation (1), restricted to the Oregon 20-99 employee experiment, 
using all years of available data. See the notes to Figure 1 for further details. Source: Authors’ calculations from 
confidential tax data. 
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Figure A2: Event studies for Oregon, 5-19 employee experiment 

 

Notes: This figure plots the event studies from Equation (1), restricted to the Oregon 5-19 employee experiment, 
using all years of available data. See the notes to Figure 1 for further details. Source: Authors’ calculations from 
confidential tax data. 
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Figure A3: Event studies for Illinois, 25-99 employee experiment 

 

Notes: This figure plots the event studies from Equation (1), restricted to the Illinois 25-99 employee experiment, 
using all years of available data. See the notes to Figure 1 for further details. Source: Authors’ calculations from 
confidential tax data. 
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Figure A4: Event studies for California, 50-99 employee experiment 

 

Notes: This figure plots the event studies from Equation (1), restricted to the California 50-99 employee experiment, 
using all years of available data. See the notes to Figure 1 for further details. Source: Authors’ calculations from 
confidential tax data. 
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Figure A5: Event studies for Illinois, 16-24 employee experiment 

 

Notes: This figure plots the event studies from Equation (1), restricted to the Illinois 16-24 employee experiment, 
using all years of available data. See the notes to Figure 1 for further details. Source: Authors’ calculations from 
confidential tax data. 
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Figure A6: Event studies for California, 5-49 employee experiment 

 

Notes: This figure plots the event studies from Equation (1), restricted to the California 5-49 employee experiment, 
using all years of available data. See the notes to Figure 1 for further details. Source: Authors’ calculations from 
confidential tax data. 
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Figure A7: Event studies for Connec�cut, 26-99 employee experiment 

 

Notes: This figure plots the event studies from Equation (1), restricted to the Connecticut 26-99 employee 
experiment, using all years of available data. See the notes to Figure 1 for further details. Source: Authors’ 
calculations from confidential tax data. 
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Figure A8: Stacked event study for “stops plan” outcome 

 

 

Notes: This figure plots stacked event studies from Equation (1), where the dependent variable is “stops plan”, 
which equals one in year 𝑡𝑡 if and only if the firm offers a plan at time 𝑡𝑡 − 1 and not at time 𝑡𝑡. We drop data 
involving 2023, and thus reduce 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 by one relative to Figure 1. Panel A uses all main experiments, while Panel B 
drops experiments implemented in 2022. See notes to Figure 1 for further details. Source: Authors’ calculations from 
confidential tax data. 

 




