
Journal of Health Economics 92 (2023) 102825

Available online 27 October 2023
0167-6296/© 2023 Elsevier B.V. All rights reserved.

Do minimum wage laws affect employer-sponsored 
insurance provision? 

Mark K. Meiselbach a,*, Jean M. Abraham b 

a Department of Health Policy and Management, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, United States of America 
b Division of Health Policy and Management, University of Minnesota School of Public Health, Minneapolis, MN, United States of America   

A R T I C L E  I N F O   

Keywords: 
Health insurance 
Employer-sponsored insurance 
Minimum wages 
Private insurance 
Plan benefit design 

A B S T R A C T   

Employers may respond to minimum wage increases by adjusting their health benefits. We 
examine the impact of state minimum wage increases on employer health benefit offerings using 
the 2002–2020 Medical Expenditure Panel Survey – Insurance/Employer Component data. Our 
primary regression specifications are difference-in-differences models that estimate the rela-
tionship between within-state changes in employer-sponsored insurance and minimum wage laws 
over time. We find that a $1 increase in minimum wages is associated with a 0.92 percentage 
point (p.p.) decrease in the percentage of employers offering health insurance, largely driven by 
small employers and employers with a greater share of low-wage employees. A $1 increase is also 
associated with a 1.83 p.p. increase in the prevalence of plans with a deductible requirement, but 
we do not find consistent evidence that other benefit characteristics are affected. We find no 
consequent change in uninsurance, likely explained by an increase in Medicaid enrollment.   

Introduction 

Since the 1950s, employers have played an instrumental role in private health insurance provision for employees and their de-
pendents in the United States (Blumenthal, 2006). Today an estimated 178 million people are covered through an employer source 
(Keisler-Starkey and Bunch, 2022). Several factors have led to the proliferation and stability of employer-sponsored insurance (ESI) 
over time, including administrative economies of scale, favorable tax treatment of premiums, and a risk pooling mechanism that is 
predominantly for a purpose other than the purchase of insurance. Moreover, access to ESI is highly valued by individuals when they 
make employment choices, in part because it is a fringe benefit that confers near-term financial benefits for most employees relative to 
other forms of non-wage compensation (Employee Benefit Research Institute and Greenwald Research, 2022).1 

Several factors contribute to how employers determine wage and non-wage components of compensation, including local labor 
market conditions, workers’ preferences, and the legal environment in which firms operate. An important labor policy affecting the 
compensation decisions of employers includes federal2 and state minimum wage laws. Such laws provide important financial pro-
tection for lower-wage workers and their dependents. However, minimum wage laws also have the potential to create labor market 

* Corresponding author at: 624 N Broadway. Room 450. Baltimore MD 21205. 
E-mail address: mark.meiselbach@jhu.edu (M.K. Meiselbach).   

1 Based on the 2022 Employer Costs for Employee Compensation Survey, non-wage compensation, including health insurance, retiree benefits, 
and paid leave, represents 31% of total compensation, on average (U.S. Department of Labor, 2022).  

2 Enacted in 1938, the Fair Labor Standards Act (FLSA) established a federal minimum wage for covered workers. This law was last amended in 
2009 and established a minimum rate of $7.25 per hour (Congressional Research Service, 2021). 
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distortions. In 2022, 30 states and the District of Columbia had minimum wage levels in excess of the federal level of $7.25 per hour; 15 
states had minimum wage levels equivalent to the federal level, and five states had no established minimum wage law and are therefore 
subject to the federal law (U.S. Department of Labor, 2022a). 

The effects of minimum wage laws on labor market outcomes have been studied extensively and continue to generate considerable 
debate among economists. Economic theory, under the assumption of perfectly competitive labor markets, predicts that a binding 
minimum wage should lead to reductions in employment. However, the empirical literature has yielded mixed evidence, including 
both negative as well as null effects of minimum wage increases on employment outcomes (for example: (Allegretto et al., 2011; Card 
and Krueger, 2000; Clemens et al., 2018; Dube et al., 2010; Manning, 2021; Neumark and Shirley, 2022; Wolfson and Belman, 2019)). 
Two prevailing theories may explain why some studies find null employment effects. The first is that many labor markets are not 
competitive and predictions made under an assumed perfectly competitive labor market may not apply (Ashenfelter et al., 2022). A 
second potential explanation is that employers may respond to minimum wage increases on non-employment margins, including 
non-wage compensation, changes to the work environment, and increased effort requirements (Clemens, 2021). As a major form of 
non-wage compensation, ESI may be an important margin that employers adjust in response to minimum wage increases (U.S. 
Department of Labor, 2022b). Relatively few studies have investigated the impact of minimum wage increases on ESI provision, 
however. Recent work on this topic finds small reductions in ESI coverage at the individual level (Clemens et al., 2018; Dworsky et al., 
2022), but does not investigate the employer-level decision to offer ESI or the characteristics of benefits beyond the decision to offer 
coverage (e.g., premium contributions, deductibles). 

In this study, we use the Medical Expenditure Panel Survey – Insurance/Employer Component (MEPS-IC) to investigate how 
changes in state and federal minimum wage laws between 2002 and 2020 have influenced employer health benefits provision (Agency 
for Healthcare Research and Quality, 2022). Using these data, we implement a difference-in-differences analysis that examines the 
relationship between within-state changes in ESI provision and within-state changes in state minimum wage laws over time. We 
examine the effect of minimum wages on both the extensive margin of whether employers offer any health insurance, as well as 
characteristics of ESI that employers may adjust on the intensive margin, including employee eligibility, premium contributions, or 
plan characteristics. We hypothesize that an increase in minimum wages may result in a decrease in ESI offers, but also potentially 
adjustments that reduce benefit generosity (e.g., higher employee premium contribution shares, higher deductibles) as employers look 
to offset increased labor costs. 

We find that a $1 increase in state minimum wage levels is associated with a 0.92 percentage point (p.p.) decrease in the percentage 
of employers offering health insurance, robust to all regression specifications. Further, we show that this relationship is largely driven 
by small employers, with fewer than 50 employees and employers with more low-wage employees. Conditional on offering insurance, 
we also find that minimum wage laws are associated with a small increase in average deductibles. We do not find consistent evidence, 
however, that employers who offer health insurance adjust eligibility criteria or the employee contribution share of the total premium. 
Consistent with observed decreases in employer offers of health insurance, we find evidence from supplemental analyses of workers 
from the American Community Survey (ACS) of a decrease in ESI enrollment following minimum wage increases. However, we 
document no changes in the overall rate of uninsurance, with suggestive evidence that this discrepancy is explained by an increase in 
Medicaid enrollment. 

Our study contributes to the empirical literature in three important ways. First, we examine the relationship between minimum 
wage laws and ESI provision from the perspective of the employer, which is ultimately responsible for ESI provision. In doing so, we 
consider how employers’ responses to minimum wage law changes may differ by employer size or its distribution of employees’ wages. 
This approach is distinct from prior studies which have used individual workers as the unit of observation to examine how ESI out-
comes are affected by minimum wage laws (Clemens et al., 2018; Dworsky et al., 2022; Marks, 2011; Royalty, 2000; Simon and 
Kaestner, 2004). Second, once employers decide to offer health insurance as a form of non-wage compensation, they must make several 
additional decisions related to workers’ eligibility and benefit design (e.g., plan type, cost-sharing provisions, share of total premium 
paid by employee). Leveraging the rich MEPS-IC data, we examine whether employers that offer ESI adjust on these additional di-
mensions in response to changes in minimum wage policies over time. Our findings help paint a substantially more complete picture of 
employer responses to minimum wage increases. Third, our long panel covers nearly two decades and includes years before and after 
implementation of the Affordable Care Act’s major coverage provisions. Major policy effects on the ESI market resulting from the 
Affordable Care Act include the employer shared responsibility requirement for larger employers (fully enacted in 2016) and a 
comprehensive set of insurance market reforms for small employers implemented in 2014 (e.g., modified community rating, essential 
health benefits, and plan standardization). Prior work on this topic uses data as recent as 2016 – our approach allows for the inclusion 
of four additional years in the post-ACA period and we explore how the effect of minimum wage increases on ESI has changed in this 
post-ACA period. 

Background and related literature 

Employer adjustments on non-employment margins 

For decades, economists have studied how minimum wage policies affect a wide variety of labor market outcomes. While much of 
this literature has concentrated on estimating the effects of minimum wage policies on employment-related outcomes, others have 
examined how employers may respond on non-employment margins. 

One strategy that employers may consider is to alter personnel policies or minimum job requirements in order to replace lower- 
skilled workers with higher-skilled workers (‘labor-labor’ substitution). For example, an experiment conducted in an online labor 
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market demonstrates that minimum wage increases resulted in firms shifting toward the hiring of workers whose job profiles showed 
higher past wages (Horton, 2018). Other analyses also report findings suggestive of substitution across groups of low-skilled workers 
towards workers with greater productivity, experience, or skills (Clemens and Wither, 2019; Fairris and Bujanda, 2008; Giuliano, 
2013; Jardim et al., 2022). 

A second way in which employers may respond to minimum wage increases is to increase effort expectations and productivity. 
Ippolito (2003) provides a theoretical model whereby workers who place the highest value on their jobs are willing to expend more 
effort in order to keep them (Ippolito, 2003). Recent evidence by Coviello, Deserranno, and Persico (2022) examine workers in a large 
US retailer whose compensation is structured to include base pay and a commission (Coviello et al., 2022). Using three years of data 
and a border-discontinuity research design, they find that workers affected by minimum wage increases become more productive, on 
average, and that the effect is stronger for workers whose level of pay is more likely to be supported by the minimum wage. Recent 
work also examines changes in worker effort in response to a minimum wage increase in Florida for a sample of piece rate workers (Ku, 
2022). Ku finds that workers with productivity in the bottom 40 percent of the distribution increased their productivity relatively more 
than those at higher percentiles, suggesting positive effort response as one mechanism by which employers can adjust to changes in the 
minimum wage. It is also worth noting that employers may also be able to increase workers’ productivity through changes to 
workplace amenities, such as the adoption of employer-driven scheduling practices that dismiss workers when there is insufficient 
demand. 

Third, employers may respond to minimum wage increases by making explicit changes to workers’ non-wage compensation, 
including employer sponsored insurance, paid vacation, paid sick leave, or retirement contributions. Pioneering work by McKenzie 
(1980) and Wessels (1980) offer theoretical contributions that demonstrate how under certain conditions, reductions in non-wage 
compensation stemming from minimum wage policies may shift both the demand and supply curve for labor. This, in turn, may 
reduce worker well-being, but not necessarily lead to changes in employment (McKenzie, 1980; Wessels, 1980).3 

Minimum wages and health benefits provision 

While the empirical literature examining the relationship between minimum wage laws and ESI provision spans more than two 
decades, the number of studies is small and exclusively relies on analyses that examine the issue at the individual worker level.4 Early 
work by Royalty (2000) uses the 1988 and 1993 Current Population Survey (CPS) to examine how low-education, full-time workers’ 
eligibility for ESI, pensions, and paid sick leave are affected by minimum wage laws. Using variation in state minimum wages over 
these two time periods, she finds that raising the minimum wage is associated with a decrease in low-education workers’ probability of 
being eligible for ESI, particularly at higher minimum wage levels or for large increases in the minimum wage. Building on this, Simon 
and Kaestner (2004) use the CPS data for 1979–2000 and a difference-in-differences methodology to examine three ESI outcomes: 
workers’ receipt of ESI, whether a worker has family coverage, and whether a worker reports that their employer pays the entire 
premium or not (conditional on holding coverage). For their identification strategy, Simon and Kaestner define groups of workers that 
are likely to be ‘affected’ or ‘unaffected’ by the minimum wage changes, given their age, educational attainment, and income. The 
authors do not find evidence that minimum wages affect fringe benefits provision based on the ESI outcomes they examine. 

Marks (2011) examines the tradeoff between minimum wages and benefits provision using a sample of working age persons 
(18–64) from the CPS data for 1988–1993 and 1998–2005. Marks distinguishes between workers in firms that are likely subject to 
Internal Revenue Service non-discrimination provisions (i.e., large employers more likely to be self-insured) from those that are not (i. 
e., small and medium-sized employers), suggesting that large employers are less able to tailor fringe benefit offerings to specific types 
of workers. Like Simon and Kaestner, she examines both receipt of employer-provided coverage and the share of the plan paid by 
employees (all, part, or none) for those who hold coverage. Marks finds employer-provided coverage is unchanged for large firm 
workers. In contrast, for low-education workers in small firms, she estimates a significant inverse relationship between minimum 
wages and the probability of ESI receipt for the average high school dropout. She also reports a lower probability of a zero employee 
contribution plan for low-education workers in small or medium size firms. 

Using a quasi-experimental design, Dube et al. (2007) investigate the effects of a city-wide minimum wage increase in San Francisco 
on several employment and non-employment outcomes among 354 restaurants (Dube et al., 2007). Their analyses did not reveal any 
significant effect of the policy change on workers’ health insurance coverage. 

Two more recent studies by Clemens et al. (2018) and Dworsky et al. (2022) have extended the literature to include new data 
sources and estimation approaches. Using the 2011–2016 ACS and a difference-in-differences methodology, Clemens et al. (2018) 
examine whether or not a worker reports ESI enrollment. Their empirical approach includes identifying workers ages 16 to 64 that are 
most likely to be affected by minimum wage changes based on their occupation.5 In their modeling, the authors control for changes in 
state-based economic conditions as well as access to public insurance through states’ expansion of Medicaid eligibility under the ACA. 
Their analyses demonstrate that a $1 increase in the minimum wage lowers the probability of a worker having ESI by two percentage 

3 Employers can also affect non-wage compensation expenses indirectly by altering job structures, such as moving from hiring one full-time 
position to two part-time positions. In turn, this can alter workers’ eligibility for non-wage compensation.  

4 For reviews of the broader literature on the effects of minimum wage laws on labor outcomes, see Manning (2021), Clemens (2021), Neumark 
(2018), and Wolfson and Belman (2019).  

5 The authors use the Occupational Employment Statistics data to identify occupations that are in the lowest portion of the wage distribution and 
therefore more likely to be subject to minimum wage laws. 
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points (roughly four percent) for very low-wage workers with a smaller effect on low-wage workers of 1.2 percentage points (2.5 
percent). Dworsky et al. (2022) examines the minimum wage-ESI relationship using the 2005–2016 CPS-Annual Social and Economic 
Supplement and a sample of families with incomes up to 300 percent of the federal poverty level (FPL) to capture workers directly 
affected by the minimum wage and those who may be indirectly affected by coverage changes. Their analysis focuses on two outcomes 
– a worker’s ESI enrollment and ESI enrollment by a worker’s dependents. Additionally, the authors examine how overall insurance 
coverage and Medicaid coverage are changing at the same time to better understand potential substitution effects resulting from ESI 
losses due to minimum wage increases. Results from Dworsky et al. (2022) find that a $1 increase in the minimum wage is associated 
with a 0.99 percentage point reduction in ESI enrollment among low-income workers and their dependents. Their results are also 
suggestive of a $1 increase in the minimum wage increasing the probability of having Medicaid coverage by 1.1 percentage points and 
not changing overall rates of insurance coverage, though these findings are less robust to model specifications than their findings 
regarding ESI enrollment. 

To summarize, the limited empirical research investigating the relationship between minimum wages and ESI provision has found 
small to null effects of changes in minimum wages on ESI outcomes, including a worker’s eligibility for coverage, enrollment in 
coverage, and having a zero out-of-pocket premium requirement. While the use of federal population survey data on lower-income 
workers supports the selection of sampled workers likely to be affected by minimum wage policies, there are also some measure-
ment challenges with this approach. First, the employer is the decision-maker with respect to compensation, and so there is value in 
examining the responses of employers (versus workers) to changes in minimum wages over time. Second, much of the prior work has 
used ESI enrollment as the primary outcome. This measure encompasses multiple decisions – an employer’s decision to offer coverage 
and the specific terms of that offer as well as a worker’s decision to take up the offer of coverage. 

This study complements the existing literature by investigating how employers have responded to changes in state and federal 
minimum wage policies over nearly two decades with respect to their provision of ESI. In particular, we use data from the MEPS-IC and 
consider an expanded set of ESI outcomes, including dimensions of plan generosity that have not been investigated previously. Our 
analyses also incorporate how the ACA’s Medicaid eligibility expansion affects ESI outcomes. 

Wage and ESI tradeoff 

This work also relates to a much more robust literature on the tradeoff between ESI and wages that is primarily focused on how 
increased health care costs impact employee wages. The literature stems from the initial predictions of Summers (1989), who provided 
a simple labor supply and demand framework to predict how government mandates of ESI would result in lower wages (and potentially 
lower employment) (Summers, 1989). The model has since been formalized by Gruber and Krueger (1991) and empirically examined 
by many studies since (Arnold and Whaley, 2020; Baicker and Chandra, 2006; Bhattacharya and Bundorf, 2009; Buchmueller and 
Monheit, 2009; Clemens and Cutler, 2014; Gruber and Krueger, 1991; Gruber, 1994; Kolstad and Kowalski, 2016). Identification 
strategies vary, including comparisons of wages between groups with higher versus lower health care costs (Bhattacharya and Bun-
dorf, 2009; Gruber, 1994), instrumental variable approaches (Arnold and Whaley, 2020; Baicker and Chandra, 2006), and through the 
examination of state mandates (Buchmueller and Monheit, 2009; Kolstad and Kowalski, 2016) and public sector spending (Clemens 
and Cutler, 2014). Even with varied methodological approaches, the findings generally show that increases in the cost of health in-
surance to employers results in decreased wages. 

Others have considered how employers may respond to increased health care costs by altering non-wage compensation. Sommers 
(2005) presents a theoretical framework that predicts that stickiness in wages, especially among low-wage insured employees, could 
result in lower employment and/or decreased health benefit generosity (Sommers, 2005). A more limited empirical literature ex-
amines the impact of increased health care costs on non-wage compensation (Anand, 2017; Arnold and Whaley, 2020), and finds 
evidence that health care costs may be absorbed, in part, by higher employee premium contributions and deductibles. We contribute to 
this literature by examining the tradeoff between wages and ESI in a much less commonly-studied direction. Minimum wage laws 
provide an opportunity to examine how increased wages, through government mandate, impact the provision of ESI. In this context, 
this paper examines the impact of wages on the most comprehensive set of ESI characteristics to date. 

Conceptual framework 

Our hypotheses that minimum wage increases may result in changes in ESI provision stems from a simple extension of Summers 
(1989) and other perfect competition models of labor. Minimum wage increases inherently result in potential increased wage-related 
labor costs for employers. Total labor costs are comprised of both wage and non-wage benefits, the latter including health insurance 
and other fringe benefits (e.g., retirement contributions, paid sick leave). 

In the perfect competition framework, employers will offset increased wage-related costs with either a reduction in employment, a 
pass-through of costs to consumers, or a decrease in other non-wage compensation. Given that ESI comprises a significant and 
adjustable component of employers’ non-wage labor costs, employers may reduce costs through modifying their health benefit of-
ferings. The simplest way for employers to reduce such costs is to stop offering ESI. We hypothesize that minimum wage increases may 
therefore result in fewer employers offering health insurance. This is more likely to occur at smaller employers, whose offering de-
cisions are generally more sensitive than large employers to labor market and regulatory conditions (Abraham et al., 2016; Gruber and 
Lettau, 2004). Additionally, we hypothesize that this effect may be most pronounced following the implementation of the ACA’s small 
employer group coverage provisions in 2014, including the introduction of modified community rating and essential health benefits 
requirements. These policies make health insurance more expensive for many small employers, which could lead some to be more 
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likely to drop coverage in the face of increased minimum wages (Hall and McCue, 2018). 
Given that health benefits are a valued and common form of compensation (Employee Benefit Research Institute and Greenwald 

Research 2022), employers may instead continue to offer health insurance but seek to reduce the cost of their health benefits through 
changes in benefit design or generosity. For example, an employer could require its employees to pay a larger share of the total 
premium out of their paycheck. Alternatively, they could offer plans with higher cost-sharing (e.g., deductibles) or narrower provider 
network arrangements (e.g., exclusive provider organizations), which are both associated with lower average premiums (Kaiser Family 
Foundation, 2022a). Therefore, we also hypothesize that increased minimum wages may be associated with higher employee premium 
contribution shares, higher deductibles, or narrower plan networks. 

Recent literature, however, finds substantial evidence of uncompetitive labor markets (Autor et al., 2017, 2020; Azar et al., 2020, 
2020). In this case, the perfect competition framework may not fully explain the impact of minimum wage increases. Thus, we expect 
that employers in concentrated labor markets may still seek to lower their health benefit costs, given emerging evidence that greater 
labor market concentration is associated with lower health benefit generosity (Meiselbach et al., 2022). 

Data, measures, and empirical approach 

Data and measures 

Our primary data source is the Medical Expenditure Panel Survey - Insurance/Employer Component (MEPS-IC) for 2002–2020.6 

The MEPS-IC is a nationally representative, establishment-level survey of U.S. employers designed with a sampling goal to produce 
accurate state level-estimates (Davis, 2021).7 Using phone and mail-based methods, the MEPS-IC collects detailed information on 
insurance provision, including whether the employer offers coverage, workers’ eligibility, premiums, and plan attributes (e.g., pro-
vider network arrangement and cost-sharing provisions). These data also include employer and workforce characteristics. For this 
study, we use publicly-available, state-year level data on private sector employers generated by the Agency for Healthcare Research 
and Quality (Agency for Healthcare Research and Quality, 2022) merged with state-year level minimum wage and economic data from 
the University of Kentucky Center for Poverty Research National Welfare Data (University of Kentucky Center for Poverty Research, 
2022). Nevada is excluded from all analyses as their state minimum wage law allows for lower wages if health insurance is offered by 
the employer (Stamm and Bhakta, 2019). 

We examine six primary ESI outcomes: (1) the percentage of employers that offer insurance, (2) the percentage of employees 
eligible among employers offering coverage, (3) the percentage of employees that are part-time among employers offering coverage, 
(4) the employee share or contribution toward the total premium for single coverage, (5) the percentage of employers offering a plan 
that has an annual deductible, and (6) the log of the average deductible for single coverage (unconditional on having a deductible). 
These outcome measures were chosen because they represent significant components of ESI provision and because they are consis-
tently available in MEPS-IC estimates over our full study period. In supplemental analyses using the ACS microdata from 2008 to 2019 
limited to actively working individuals,8 we explore whether minimum wage changes are associated with the probability that an 
individual is uninsured, enrolled in employer-sponsored insurance, enrolled in the individual market, and enrolled in Medicaid. 

Our key explanatory variable is the minimum wage (nominal dollars), which is the maximum of the state and federal minimum 
wage in a given state and year (Fig. 1). Additionally, we control for the unemployment rate, Medicaid eligibility for childless adults (as 
a continuous percent of the FPL for a single childless adult), and median income. Fig. 2 shows the trend of our key outcome variable 
(the percentage of employers offering health insurance) over time and Table 1 provides summary statistics for our outcomes and 
independent variables. 

Empirical approach 

We use a difference-in-differences modeling approach that examines the relationship between within-state changes in ESI provision 
and within-state changes in state minimum wage laws over time. 

Ys,t = β0 + β1MinWages,t + β2Xs,t + αs + δt + εs,t (1)  

where Ys,t are state-year level averages of employer-sponsored health insurance outcomes for state s in year t. MinWages,t is the greater 
of the state and federal minimum wage in that state-year and Xs,t are a set of state-year covariates that includes the state unemployment 
rate, Medicaid eligibility threshold for childless adults (as a continuous percent of the FPL), and median income. Here αs and δt are state 
and year fixed effects, respectively. εs,t is the error, with wild cluster bootstrap standard errors clustered at the state level (Cameron 
et al., 2008). Regressions are weighted by the number of employers in a state-year. 

We estimate regressions for each outcome among all employers, and separately for small (<50 employees) and large firms (50+), 

6 MEPS-IC did not produce estimates in 2007, so reference to 2002-2020 throughout excludes the year 2007. 
7 Establishments represent a particular place of work or physical location where business is conducted, services are provided, or industrial op-

erations are performed. Separate establishments may belong to a multi-establishment firm, with multiple site locations. In this paper, we refer to 
establishments as employers throughout.  

8 ACS data were only available 2008-2019 within the years of our study sample. 
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Fig. 1. Federal and state minimum wages, 2002 and 2020 
Notes: State and national minimum wages are from the University of Kentucky Center for Poverty Research National Welfare Data. Red and blue 
dotted lines represent the federal minimum wages of $5.15 and $7.25 in 2002 and 2020, respectively. 

Fig. 2. Percent of private sector employers offering health insurance 2002–2020, by Employer Size 
Notes: Percent of private sector employers offering health insurance is based off of national estimates from the Medical Expenditure Panel Survey – 
Insurance/Employer Component. 
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and for low-wage (≥50 % low-wage employees) and high-wage firms (<50 %).9 Additionally, we include an interaction term that 
allows minimum wage effects to differ pre- to post-2014, as 2014 is the year when the ACA’s coverage expansion and insurance market 
regulatory reforms were implemented. The estimates from the primary specifications can be interpreted as a weighted average of the 
time-varying estimates, where weights are determined by the number of employers in state-year observations. Finally, we estimate 
industry-specific effects for outcomes where MEPS-IC provides this stratification. To generate industry-specific effects, we interact a 
categorical industry grouping variable with MinimumWages,t. 

The estimated coefficient β1 represents the difference-in-differences estimated impact of a $1 increase in the minimum wage on 
employer-sponsored health insurance. The key identifying assumption of our empirical approach is an extension of the typical parallel 
trends assumption, that states with minimum wage laws would have followed a similar trend to those without minimum wage laws had 
the policy not been put in place. Given the continuous nature of our treatment variable, however, the identifying assumption assumes 
this to be true for all “doses” of minimum wage increases (the “strong parallel trends” assumption) (Callaway et al., 2021). Though this 
assumption is not truly testable, we employ a number of robustness checks, described in the following section, to establish further 
confidence that this assumption is reasonable. 

Robustness checks 

To evaluate the robustness of our findings and examine the identifying parallel trends assumption of our empirical approach, we 
employ a series of tests common to the difference-in-differences literature. To do this, we first convert our continuous state minimum 
wage independent variable to a binary variable. The variable takes a value of 1 in the first year in our data that a state has a minimum 
wage law in place that exceeds the federal minimum wage and remains equal to 1 for all years following its implementation. The 
variable has a value of 0 for all other state-years in our sample. 

From 2002–2020 in our sample, 15 states never had a minimum wage exceeding the federal minimum wage (i.e., “never-treated”), 
7 states always had a minimum wage exceeding the federal minimum wage (i.e., “always-treated”), and the remaining 29 states and DC 
raised their minimum wage above the federal level at least once between 2003 and 2020. In addition, there were 13 states that had a 
temporary minimum wage increase where they initially had a state minimum wage above the federal minimum wage but did not have 
a state minimum wage above the federal minimum wage within 5 years of the initial increase. In Appendix 1, we outline the first year 
that each state had a minimum wage that exceeded the federal minimum wage within our MEPS-IC sample and highlight states that 
were always-treated or only temporarily increased their minimum wage above the federal level. 

First, we employ a standard two-way fixed effects difference-in-differences regression specification identical to Eq. (1), except for 
the specification of MinWages,t which we treat as binary (now referred to as AnyMinWages,t). We further estimate a modified version 
which accounts for the size of the state minimum wage increase, relative to the federal minimum wage: 

Ys,t = β0 + β1AnyMinWages,t + β2
(
MinWages,t − FederalMinWaget

)
+ β3Xs,t + αs + δt + εs,t (2)  

where (MinWages,t − FederalMinWaget) characterizes the size of the gap, in dollars, between the state and federal minimum wage. β2 

Table 1 
Characteristics of state employer-sponsored insured markets 2002–2020, by employer size and wage distribution.   

All employers Small employers 
(<50) 

Large employers 
(50+) 

Low-wage employers 
(>=50 % low-wage) 

High-wage employers 
(<50 % low-wage) 

N, state-years 892 892 892 892 892 
Number of employers 135,217 

(144,729) 
101,209 
(111,261) 

34,008 (34,397) 42,473 (42,618) 90,940 (103,655) 

Minimum wage ($) 7.2 (1.7) 7.2 (1.7) 7.2 (1.7) 7.2 (1.7) 7.2 (1.7) 
Unemployment rate (%) 5.8 (2.0) 5.8 (2.0) 5.8 (2.0) 5.8 (2.0) 5.8 (2.0) 
Median income ($) 43.4 (10.7) 43.4 (10.7) 43.4 (10.7) 43.4 (10.7) 43.4 (10.7) 
Percent offering any health insurance 51.4 (8.7) 36.2 (10.9) 96.2 (2.0) 38.1 (9.2) 57.5 (9.1) 
Percent of employees eligible among 

those offering health insurance 
77.4 (3.0) 77.6 (4.6) 77.4 (3.4) 55.1 (7.7) 84.1 (3.1) 

Percent of employees that are part-time 29.5 (5.8) 43.4 (10.1) 24.4 (5.3) 45.3 (7.6) 14.3 (3.6) 
Average single premium ($) 5234.9 

(1245.6) 
5251.2 (1270.2) 5228.6 (1259.4) 4932.8 (1187.0) 5289.4 (1252.8) 

Average employee premium share (%) 20.2 (3.2) 18.0 (4.9) 20.9 (3.0) 24.3 (5.0) 19.5 (3.4) 
Percent enrolled in plan with a deductible 79.6 (17.5) 80.9 (18.6) 79.2 (17.6)   
Average deductible ($) 1013 (572) 1301 (710) 941 (559)   

Notes: Unweighted means are shown with standard deviation in parenetheses. State minimum wages and the unemployment rate are from the 
University of Kentucky Center for Poverty Research National Welfare Data, 2002–2020. All other variables are from state-year estimates based on the 
Medical Expenditure Panel Survey – Insurance/Employer Component, 2002–2020. Cells are empty if state-year estimates were not available for the 
shown variable and stratification combination. 

9 In the MEPS-IC estimates, low-wage is defined by an upper bound of hourly wages of $9.50 from 2002-2003, rising $0.50 every two years 
($12.50 in 2019-2020). 
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identifies the effect of a $1 increase in the state minimum wage over the federal minimum wage. 
Second, we re-estimate our binary difference-in-differences models for each outcome using the Callaway and Sant’Anna estimator, 

which gives the average treatment effect on the treated (ATT) in the context of staggered treatment adoption. Specifically, we estimate 
the improved double robust difference-in-differences estimator, as in Sant’Anna and Zhao (2020).10 State clustered standard errors are 
estimated using a wild bootstrap procedure with 999 repetitions. Note that, in this estimation strategy, always-treated states are 
excluded. We therefore re-estimate our primary specification, with the continuous treatment measure, for each outcome excluding 
always-treated states to assess how much the inclusion of these states affects our main estimates. Unlike the standard two-way fixed 
effects difference-in-differences estimator, the Callaway and Sant’Anna estimator arrives at an aggregate ATT by first calculating an 
ATT for each treatment cohort and then taking a weighted average of each of the group ATTs. The method resolves the core issues 
raised in Goodman-Bacon (2021), including that earlier treated units can be used as a control (especially in long panels) and therefore 
be given negative weights in the estimation of the overall difference-in-differences estimate (Goodman-Bacon, 2021). In addition, we 
estimate these models excluding states with temporary minimum wage increases to gauge the sensitivity of our results to the exclusion 
of these states. 

Third, to evaluate the presence of differences in trends prior to the passage of a state’s first minimum wage increase, we also obtain 
ATTs for each year relative to the year before the minimum wage was first increased using the Callaway and Sant’Anna estimation 
process. Our model can be expressed as: 

Ys,t = β0 +
∑

βt
(
(Year = t)t ∗AnyMinWages,t

)
+ β2Xs,t + αs + δt + εs,t (3)  

where (Year = t)t indicates the year relative to the first passage of a state minimum wage law. 
∑

βt represents a series of coefficients, 
estimated for each of these years relative to treatment. Evidence in support of the parallel trends assumption would show null effects in 
the years prior to passage of the law, with effects (if any) revealing themselves in the years following. We also show the underlying 
variation in the level of minimum wages in relation to treatment timing in this specification by estimating the equivalent specification 
where the outcome of the regression is instead the level of the state minimum wage. 

Though we conduct this analysis to assess evidence of divergent trends in states with minimum wage increases compared to those 
without minimum wage increases prior to the implementation of an increase, such an analysis has a number of empirical challenges in 
this setting. First, though many states had minimum wages above the federal level early in our study period, they also enacted larger 
minimum wage increases that occurred later. These states are dropped from the Callaway and Sant’Anna estimation process if their 
minimum wage was always above the federal level. In an additional analysis, we instead update the first treated year for these states to 
be the later occurring and larger minimum wage increase. Specifically, we update the first minimum wage increase for California and 
the District of Columbia to 2014, Alaska, Arkansas, Connecticut, Hawaii, Maryland, Massachusetts, Minnesota, New York, Oregon, 
Rhode Island, West Virginia to 2015, Michigan to 2016, Arizona, Colorado, Maine, Washington to 2017, and Illinois, Missouri, New 
Jersey, New Mexico to 2019. Florida, Ohio, and Vermont are dropped from these analyses, as each experienced consistent minimum 
wage increases throughout the study period. Second, as noted above, some states only temporarily increased their minimum wage and 
thus it may be inappropriate to consider every year as a treated year following the first minimum wage increase. Therefore, as in the 
above difference-in-differences models, we also estimate these time-varying ATTs excluding states with temporary minimum wage 
increases. Third, given the long study period and variation in treatment timing, ATTs 7 years preceding first treatment or earlier are 
only estimated using variation from a small group of states. We employ a specification that drops these years prior to 6 years preceding 
first treatment. 

Finally, we test the sensitivity of our main specification to varying levels of covariate adjustment. In our primary specification, we 
adjust for the state-year unemployment rate, Medicaid eligibility threshold for childless adults, and median income. We alternatively 
estimate regressions without any covariate adjustment (beyond state and year fixed effects), with only adjustment for the Medicaid 
eligibility threshold, and with adjustment for state-specific linear time trends. 

Non-linear effects 

There is considerable variation in the size and nature of state minimum wage increases. Recent evidence suggests qualitatively 
different effects between small and large minimum wage increases on employment, where small increases have little to no effect on 
employment while larger increases are linked to negative employment effects (Clemens and Strain, 2021). In the context of ESI 
provision, it is ambiguous whether small or large increases would have differing effects. On one hand, ESI provision could be more 
responsive to large minimum wage increases, just as employment has been found to be. On the other hand, ESI provision could be more 
responsive to small minimum wage increases if employers are more likely to adjust on this more flexible margin in response to small 
changes. We explore this empirical question through the following approaches. 

First, we translate the approach used in Clemens and Strain (2021) to our data. We categorize state-year observations into three 
distinct groups: 1) non-increasers (i.e., state minimum wage is not above the federal level and/or has not increased relative to a 
previous time point), 2) small increasers, and 3) large increasers. We define small and large increasers in two primary specifications, 

10 The Callaway and Sant’Anna estimation process is implemented using the csdid package in Stata 17, with state as the panel identifier, year as the 
time variable, the first year of treatment as the cohort identifier, and the Sant’Anna and Zhao (2020) improved doubly robust DiD estimator option 
(“drimp”). 
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including one that is backward-looking (i.e., based on the difference in the current minimum wage relative to the minimum wage 
prior) and another that is forward-looking (i.e., based on the difference between the current minimum wage relative to the minimum 
wage in the future). Firms may respond to increased costs induced by minimum wage increases that have already occurred (back-
ward-looking) or respond to future minimum wage increases, given that policies are typically phased in over multiple years (for-
ward-looking). In either case, a large minimum wage increase is considered to be an increase of $2.50 or greater over a five-year period 
and a small increase is an increase below $2.50. We also consider a definition based on a two-year period, where a large increase is 
considered to be an increase of $1.00 or greater. We then estimate the relationship between all ESI outcomes and these two indicators 
for small and large increases. 

In addition, we also include log-log specifications where both the outcome and minimum wages are log-transformed and a 
quadratic specification that includes a squared minimum wage variable. 

Results 

Regression analysis of health insurance offer and eligibility 

We first examine the impact of minimum wage increases on the percentage of employers that offer health insurance (Table 2). 
Among all employers, a $1 increase in minimum wages is associated with a statistically significant 0.92 percentage point (p.p.) 
decrease in the percentage of employers offering health insurance (p-value = 0.043). This relationship is largely driven by decreases in 
the percentage of small employers (<50 employees) offering coverage. For this group, we find that a $1 increase in minimum wages is 
associated with a statistically significant 0.98 p.p. decrease in the percentage offering any health insurance (p-value = 0.064). In 
contrast, large employers, who offer insurance at much higher rates, are unaffected. Further, we see a larger effect after 2014 and 
among employers with a greater proportion of low-wage workers (i.e., those with 50 % or more low-wage employees). Prior to 2014, 
we find no relationship between minimum wage increases and health insurance offers among all employers (p-value = 0.754); in 2014 
and after, a $1 increase in minimum wages was associated with a 0.93 p.p. decrease in the percentage of employers offering health 
insurance (p-value = 0.015). Among employers with a workforce that is 50 % or greater low-wage, a $1 increase in minimum wages is 
associated with a statistically significant 1.40 p.p. decrease in health insurance offers (p-value = 0.021; as compared to a 0.98 p.p. 
decrease among employers with less than 50 %, p-value = 0.049). 

We also examine if minimum wages affect the percentage of employees eligible to take up insurance, among employers that offer it 
as part of compensation (Table 3). We find no statistically significant evidence that employers respond to minimum wage increases by 
changing the eligibility of their workforce for this fringe benefit. One indirect way that employers can adjust on this dimension is by 
restricting eligibility to full-time employment and then increasing the share of their workforce that is part-time. Consistent with the 
null results in Table 3, we largely find the percentage of employees that are part-time at an employer to be unaffected (Table 4). 
However, we find some evidence of a statistically significant 0.39 p.p. increase in the part-time percentage at employers with less than 
a 50 % low-wage workforce (p-value = 0.019), where part-time work is generally less common (14 % of the workforce in high-wage 
employers, on average, compared to 44 % in low-wage employers). 

Table 2 
Impact of state minimum wage on employer health insurance offer, by employer size and wage distribution.   

(1) (2) (3) (4) (5) (6) (7) (8) 
Variables All 

employers 
Small 
employers 
(<50) 

Large 
employers 
(50+) 

All 
employers 

Small 
employers 
(<50) 

Large 
employers 
(50+) 

Low-wage 
employers 
(>=50 % low- 
wage) 

High-wage 
employers (<50 
% low-wage) 

State minimum − 0.92** − 0.98* − 0.01 0.19 0.04 0.52 − 1.40** − 0.98** 
wage ($) (− 1.86 - 

− 0.04) 
(− 2.08 - 
0.05) 

(− 0.32 - 
0.31) 

(− 1.03 - 
1.66) 

(− 1.17 - 
1.50) 

(− 0.12 - 
1.28) 

(− 2.60 - − 0.16) (− 1.90 - − 0.00) 

State minimum 
wage ($) X    

− 1.12 − 1.03 − 0.52   

(t ≥ 2014)    (− 3.09 - 
0.75) 

(− 3.12 - 
0.86) 

(− 1.36 - 
0.18)   

Weighted Mean 
Y 

51.26 36.18 96.17 51.26 36.18 96.17 37.75 57.10 

Observations 892 892 892 892 892 892 887 892 
R-squared 0.86 0.89 0.41 0.86 0.89 0.42 0.60 0.85 

Notes: Difference-in-differences estimates of the impact of $1 increase in minimum wage and 95 % confidence intervals, calculated using wild cluster 
bootstrap standard errors clustered at the state level, are in parentheses. All models controlled for state Medicaid threshold relative to federal poverty 
level, median income, unemployment rate, and state and year fixed effects. Regressions are weighted by the number of employers. State minimum 
wages, unemployment rate, and median income are from the University of Kentucky Center for Poverty Research National Welfare Data, 2002–2020. 
Employer health insurance offer rates are from state-year estimates based on the Medical Expenditure Panel Survey – Insurance/Employer 
Component, 2002–2020. Statistical significance indicated by *** p<0.01, ** p<0.05, * p<0.1. 
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Regression analysis of premium contributions and plan benefit generosity 

Next, we examine the impact of minimum wage increases on the share of premiums paid by employees and deductibles. Conditional 
on offering health insurance, we find no evidence that minimum wage increases affect the share of the total premium paid by em-
ployees, regardless of employer size or wage composition (Table 5). 

On the other hand, we do find evidence that minimum wage increases are associated with increases in both the prevalence and size 
of annual deductibles (Table 6). A $1 increase in minimum wages is associated with a statistically significant 1.83 p.p. increase in the 
percentage of plan enrollees with a non-zero deductible among employers that offer health insurance (p-value = 0.015). This result is 
driven by both small employers, where a $1 increase is associated with a 1.91 p.p. increase (p-value = 0.073), and large employers 
(1.83 p.p., p-value = 0.009). Our results also indicate an effect of minimum wage increases on the log of the unconditional average 
deductible among large employers. A $1 increase in minimum wages is associated with a 4 % increase in average deductibles among 
large employers (p-value = 0.039). In Appendix 2 and 3, we also investigate the association between minimum wage increases and 
changes in plan network design as well as heterogenous effects of minimum wage increases on offers, eligibility, and premium con-
tributions across industry groupings, respectively. 

Robustness checks 

Our key identifying assumption is a stronger version of the typical parallel trends assumption, which requires parallel trends across 
different doses of our continuous treatment variable. To examine this assumption, we convert our model specification to a typical two- 
way fixed effects binary difference-in-differences model with staggered treatment adoption and then employ standard tests for this 
specification. The main finding from these binary treatment difference-in-differences models is that the effect of state minimum wages 
on the percentage of employers offering any health insurance is consistent across all tests. The effect on deductibles is generally robust 
to nearly all specifications as well, with the exception of the initial two-way fixed effect with only the binary version of the key in-
dependent variable. 

In the two-way fixed effects regression, we find that all coefficients are directionally consistent with our primary specification 
(Appendix 4). However, there is greater variation in the estimate. In this specification, the presence of a state minimum wage law 
above the federal minimum wage is associated with a 1.59 p.p. reduction in the percentage of employers offering any health insurance 
(p-value = 0.074). Once the size of the difference between state and federal minimum wages is accounted for, all estimated effects are 
consistent in sign and joint statistical significance to our primary specifications across all outcomes (Appendix 5). 

We then estimate treatment effects using the Callaway and Sant’Anna estimator and find estimates consistent with our main 
specification for health insurance offer rates and deductibles (Appendix 6). Specifically, the presence of a state minimum wage law 
above the federal minimum wage is associated with a 2.24 p.p. reduction in the offer of health insurance (p-value = 0.015) and a 5.44 
p.p. increase in the percentage of employers offering a plan with a deductible in this specification (p-value < 0.001). The point es-
timates of a minimum wage effect are qualitatively larger than our primary estimates from Tables 2 and 6, respectively; however, these 
estimates represent the effect of a state imposing any minimum wage increase, whereas our primary specification estimates the effect 
of a $1 increase. Given that these estimates exclude always-treated states, whereas our primary specification does not, we also re- 
estimate continuous treatment effects for each outcome (Appendix 7). We find that, even with these states excluded, our main find-
ings are unchanged. For example, $1 increase in minimum wages is associated with a statistically significant 1.00 p.p. decrease in the 
percentage of employers offering health insurance excluding always-treated states compared to 0.92 p.p. in the analysis that includes 
these states. 

We then estimate time-varying treatment effects from this specification. We find that the pre-treatment average ATT on the percent 
of employers offering health insurance was 0.323 (p-value = 0.135), compared to a post-treatment average ATT of − 3.730 (p-value =
0.001), indicating flat treatment effects prior to the minimum wage law and negative treatment effects following the minimum wage 
law, consistent with the parallel trends assumption (Appendix 8). Time-varying ATTs from this specification are displayed graphically 
in Appendix 9, showing that health insurance offers begin to decrease roughly 3 to 4 years following the first minimum wage increase, 
followed by larger decreases in later years. The underlying variation in minimum wages aligning with this specification is shown in 
Appendix 10, where we estimate time-varying ATTs with the state minimum wage as the outcome. This graphically shows that many 
states enacted relatively small minimum wage increases prior to the 2007–2009 federal minimum wage increases, which led to 
effective minimum wages rising in untreated states relative to early-treated states. Subsequent to that, many early-treated states then 
enacted larger minimum wages in later years. Taken together, these findings suggest that even the relatively small early minimum 
wage increases were likely associated with decreases in health insurance offers. 

In Appendix 11 and 12, we show the equivalent time-varying ATTs, but instead treat later-occurring minimum wage increases as 
the first treatment year. Appendix 11 shows that, in this specification, a somewhat sharp decline in health insurance offers begins in the 
fourth year following minimum wage increases and the decline steepens in the sixth and seventh years following the increase. These 
trends align with the steady upward increase in minimum wages following these later-occurring minimum wage increases shown in 
Appendix 12. After states initially increased minimum wages in this period, they continued to steadily increase minimum wages year to 
year. 

In Appendix 13 and 14, we visually depict time-varying ATTs for the estimation of health insurance offers across specifications that 
exclude states that temporarily increased minimum wages and drop years prior to 6 years preceding first treatment in treated states, 
respectively. Across both specifications, we do not see evidence of different pre-treatment trends in the percent of employers offering 
health insurance. 
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In Appendix 15, we test the sensitivity of our main specification to varying levels of covariate adjustment for all outcomes. We do 
not find that any of the estimated effects of state minimum wage increases on the investigated outcomes are sensitive (in sign and 
statistical significance) to excluding all covariates from the regression, only including adjustment for the Medicaid FPL threshold, or to 
adjustment for state-specific linear time trends. 

Non-linear effects of minimum wage increases 

We evaluate potential non-linear effects of minimum wage increases on ESI provision (Table 7). The state-year categories according 
to the backward-looking (Panel A) and forward-looking (Panel B) specifications are shown in Appendix 16 and 17, respectively. In 
Panel A, we estimate the impact of small and large increases over five years prior. In this specification, we find that large minimum 
wage increases are associated with a 2.27 p.p. decreases in the percentage of employers offering health insurance (p-value = 0.061), 
while small increases are associated with a 1.12 p.p. decrease (p-value = 0.054). Given that the average minimum wage increase over 
this five-year span was $3.20 for large increasers and $1.15 for small increasers, these estimates do not point to substantially differing 
elasticities between large and small increases and there is no statistically significant difference between the two coefficients (p-value =

Table 3 
Impact of state minimum wage on percentage of employees eligible among employers offering health insurance, by employer size and wage 
distribution.   

(1) (2) (3) (4) (5) (6) (7) (8) 
Variables All 

employers 
Small 
employers 
(<50) 

Large 
employers 
(50+) 

All 
employer 

Small 
employers 
(<50) 

Large 
employers 
(50+) 

Low-wage 
employers (>=50 
% low-wage) 

High-wage 
employers (<50 
% low-wage) 

State minimum 0.07 − 0.12 0.07 0.15 − 0.15 0.21 − 0.44 − 0.27 
wage ($) (− 0.58 - 

0.69) 
(− 0.81 - 
0.48) 

(− 0.66 - 
0.76) 

(− 0.54 - 
0.84) 

(− 1.27 – 
1.08) 

(− 0.77 - 
1.08) 

(− 2.21 - 1.30) (− 0.65 - 0.16) 

State minimum 
wage ($) X    

− 0.08 0.04 − 0.13   

(t ≥ 2014)    (− 0.90 - 
0.73) 

(− 0.89 - 
0.1.08) 

(− 1.28 – 
1.02)   

Weighted Mean 
Y 

77.73 78.77 77.69 77.73 77.69 77.69 56.06 84.10 

Observations 892 892 892 892 892 892 886 892 
R-squared 0.38 0.50 0.36 0.38 0.50 0.36 0.55 0.50 

Notes: Difference-in-differences estimates of the impact of $1 increase in minimum wage and 95 % confidence intervals, calculated using wild cluster 
bootstrap standard errors clustered at the state level, are in parentheses. All models controlled for state Medicaid threshold relative to federal poverty 
level, median income, unemployment rate, and state and year fixed effects. Regressions are weighted by the number of employers. State minimum 
wages, unemployment rate, and median income are from the University of Kentucky Center for Poverty Research National Welfare Data, 2002–2020. 
Percentage of employees eligible for health insurance are from state-year estimates based on the Medical Expenditure Panel Survey – Insurance/ 
Employer Component, 2002–2020. Statistical significance indicated by *** p<0.01, ** p<0.05, * p<0.1. 

Table 4 
Impact of state minimum wage on percentage of employees that are part-time, by employer size and wage distribution.   

(1) (2) (3) (4) (5) (6) (7) (8) 
Variables All 

employers 
Small 
employers 
(<50) 

Large 
employers 
(50+) 

All 
employers 

Small 
employers 
(<50) 

Large 
employers 
(50+) 

Low-wage 
employers 
(>=50 % low- 
wage) 

High-wage 
employers (<50 
% low-wage) 

State minimum − 0.06 0.75 − 0.20 − 0.19 0.67 − 0.37 0.37 0.39*** 
wage ($) (− 0.63 - 

0.51) 
(− 0.45 - 
1.80) 

(− 0.77 - 
0.35) 

(− 0.96 - 
0.47) 

(− 1.00 – 
2.02) 

(− 1.44 - 
0.74) 

(− 0.30 - 0.91) (0.08 - 0.67) 

State minimum 
wage ($) X    

0.14 0.09 0.16   

(t ≥ 2014)    (− 0.74 – 
1.04) 

(− 1.20 - 
1.22) 

(− 0.98 - 
1.26)   

Weighted Mean 
Y 

28.03 41.24 23.59 28.03 23.59 23.59 43.90 14.06 

Observations 892 892 892 892 892 892 886 892 
R-squared 0.69 0.79 0.40 0.69 0.79 0.40 0.72 0.73 

Notes: Difference-in-differences estimates of the impact of $1 increase in minimum wage and 95 % confidence intervals, calculated using wild cluster 
bootstrap standard errors clustered at the state level, are in parentheses. All models controlled for state Medicaid threshold relative to federal poverty 
level, median income, unemployment rate, and state and year fixed effects. Regressions are weighted by the number of employers. State minimum 
wages, unemployment rate, and median income are from the University of Kentucky Center for Poverty Research National Welfare Data, 2002–2020. 
Percentage of employees that are part-time are from state-year estimates based on the Medical Expenditure Panel Survey – Insurance/Employer 
Component, 2002–2020. Statistical significance indicated by *** p<0.01, ** p<0.05, * p<0.1. 
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0.219). However, we find large increases in minimum wages are associated with increases in the percent of employees enrolled in a 
plan with a deductible and with an increase in the logged average deductible, while small increases are not, with a statistically sig-
nificant difference between the two coefficients (p-value = 0.001 and 0.084, respectively). Findings are similar in alternate specifi-
cations looking forward over a five-year period (Table 7, Panel B). In the forward-looking specification, only large minimum wage 
increases are associated with a significant decrease in the percentage of employers offering health insurance; however, there is no 
statistically significant difference between the coefficients (p-value = 0.140). 

In Appendix 18, we show alternative non-linear regression specifications. Findings are generally similar when looking over a two- 
year period for both the backward-looking and forward-looking definitions (Appendix 18, Panels A and B, respectively). In log-log 
models, estimates are broadly consistent with our primary specification (Appendix 18, Panel C). This specification also provides an 
estimated elasticity of the percentage of employers offering health insurance to minimum wage increases of 0.13, meaning that a 10 % 
increase in the minimum wage is associated with a 1.3 % decrease in the percentage of employers offering health insurance. We do not 
find strong evidence of a quadratic relationship between minimum wage increases and any of the examined ESI characteristics 
(Appendix 18, Panel D). 

Table 5 
Impact of state minimum wage on employee premium contribution share, by employer size and wage distribution.   

(1) (2) (3) (4) (5) (6) (7) (8) 
Variables All 

employers 
Small 
employers 
(<50) 

Large 
employers 
(50+) 

All 
employers 

Small 
employers 
(<50) 

Large 
employers 
(50+) 

Low-wage 
employers 
(>=50 % low- 
wage) 

High-wage 
employers (<50 
% low-wage) 

State minimum − 0.09 − 0.21 − 0.07 0.10 0.30 0.09 − 0.14 − 0.09 
wage ($) (− 0.40 - 

0.27) 
(− 0.93 - 
0.48) 

(− 0.34 - 
0.26) 

(− 0.59 - 
0.71) 

(− 1.14 - 
1.50) 

(− 0.56 - 
0.76) 

(− 0.55 - 0.38) (− 0.40 - 0.26) 

State minimum 
wage ($) X    

− 0.19 − 0.51 − 0.16   

(t ≥ 2014)    (− 0.63 - 
0.26) 

(− 1.33 - 
0.40) 

(− 0.66 - 
0.34)   

Weighted Mean 
Y 

0.77 0.63 0.67 0.77 0.63 0.67 0.36 0.76 

Observations 892 892 892 892 892 892 887 892 
R-squared 20.36 18.14 21.06 20.36 18.14 21.06 24.53 19.69 

Notes: Difference-in-differences estimates of the impact of $1 increase in minimum wage and 95 % confidence intervals, calculated using wild cluster 
bootstrap standard errors clustered at the state level, are in parentheses. All models controlled for state Medicaid threshold relative to federal poverty 
level, median income, unemployment rate, and state and year fixed effects. Regressions are weighted by the number of employers. State minimum 
wages, unemployment rate, and median income are from the University of Kentucky Center for Poverty Research National Welfare Data, 2002–2020. 
Employee premium contribution shares are from state-year estimates based on the Medical Expenditure Panel Survey – Insurance/Employer 
Component, 2002–2020. Statistical significance indicated by *** p<0.01, ** p<0.05, * p<0.1. 

Table 6 
Impact of state minimum wage on deductibles, by employer size.   

(1) (2) (3) (4) (5) (6) (7)  
Percent enrolled in plan with any deductible Log(Average annual individual deductible) 

Variables All 
employers 

Small employers 
(<50) 

Large employers 
(50+) 

All 
employer 

All 
employers 

Small employers 
(<50) 

Large employers 
(50+) 

State minimum 1.83** 1.91* 1.83*** 0.08 0.03 0.02 0.04** 
wage ($) (0.39 - 3.01) (− 0.21 - 3.82) (0.57 – 2.95) (− 3.07 - 

2.66) 
(− 0.01 - 
0.07) 

(− 0.03 - 0.08) (0.00 - 0.07) 

State minimum wage 
($) X    

1.76    

(t ≥ 2014)    (− 1.31 – 
5.47)    

Weighted Mean Y 76.18 76.32 76.93 76.18 982.1 1262 936.1 
Observations 892 892 892 892 892 892 892 
R-squared 0.92 0.87 0.67 0.92 0.97 0.93 0.97 

Notes: Difference-in-differences estimates of the impact of $1 increase in minimum wage and 95 % confidence intervals, calculated using wild cluster 
bootstrap standard errors clustered at the state level, are in parentheses. All models controlled for state Medicaid threshold relative to federal poverty 
level, median income, unemployment rate, and state and year fixed effects. Regressions are weighted by the number of employers. Columns (4)-(6) 
are specified as log-linear models to account for skew in the unconditional average deductible. State minimum wages, unemployment rate, and 
median income are from the University of Kentucky Center for Poverty Research National Welfare Data, 2002–2020. Percent of enrollees in a plan 
with any deductible and the log of the average enrollee deductible are from state-year estimates based on the Medical Expenditure Panel Survey – 
Insurance/Employer Component, 2002–2020. Statistical significance indicated by *** p<0.01, ** p<0.05, * p<0.1. 
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Supplemental findings on overall uninsurance and insurance coverage enrollment distribution 

Given our findings that minimum wage increases are associated with a small reduction in employer offers of health insurance, we 
explore whether and to what extent this affects broader coverage outcomes. Using ACS microdata from 2008 to 2019 for a sample of 
working individuals, we estimate the effect of state minimum wage laws on the probability than an individual is: uninsured, enrolled in 
ESI, enrolled in the individual (non-group) market, and enrolled in Medicaid (Appendix 19). We implement a similar specification to 
our main specification in Eq. (1) for each of these outcomes using ACS survey weights instead of employer weights in our regression. 
We find that minimum wage increases are not related to the probability than an individual is uninsured, despite fewer employers 
offering health insurance. State minimum wage laws are associated with a 0.30 p.p. decrease in the probability that an individual is 
enrolled in ESI (p-value = 0.095) but a 0.55 p.p. increase in the probability of Medicaid enrollment (p-value = 0.006). Minimum wage 
increases are not associated with any change in the probability of enrollment in the individual market over this time period. As the ACS 
sample does not overlap with our full MEPS-IC sample, we also produce estimates for the impact of state minimum wages on all ESI 
outcomes, limiting the MEPS-IC sample to 2008–2019 (Appendix 20). In this sample, we find that a $1 increase in minimum wages is 
associated with a 0.78 percentage point decrease in the percentage of employers offering health insurance (p-value = 0.023). 

Study limitations and future extensions 

This study is subject to a number of limitations. First, our analysis relies on using the state-year MEPS-IC estimates that are available 
in the public domain. Given that we focus on state-level policies, these data are suitable for this analysis. However, the aggregated 
estimates limit to the number of dimensions on which we can explore heterogeneity in the underlying findings. While we are able to 
explore stratified analyses by employer size, wage distribution, and industry groupings, we are unable to explore more tailored 
stratifications, such as more granular industry categories, workforce attributes, self-insurance status, or geographies. Future work 
should consider the use of the MEPS-IC microdata to explore, for example, how the effects of minimum wage increases on ESI provision 
depend on local labor market conditions or unionization within employer organizations. Relatedly, the MEPS-IC estimates are pro-
duced based on establishment-level responses, but employer decisions about health benefits could be made at the firm rather than the 
establishment-level. The MEPS-IC microdata could also be used to investigate heterogeneity in responses to minimum wage increases 
across multi-establishment firms. 

Second, plan characteristics are only observed for employers that offer health insurance. If the composition of employers offering 

Table 7 
Non-Linear Impact of State Minimum Wage on Health Insurance.   

(1) (2) (3) (4) (5) (6) 
VARIABLES Percent offering 

health insurance 
Percent eligible for 
health insurance 

Percent of workers 
that are part-time 

Employee share of 
total premium 

Percent enrolled in 
plan with any 
deductible 

Log(average annual 
individual deductible) 

Panel A. Large defined as≥$2.50 over last 5 years (backward-looking) 
Large increase − 2.27* − 0.08 0.70 0.33 6.79*** 0.12**  

(− 4.64 - 0.11) (− 1.58 - 1.42) (− 0.97 - 2.38) (− 0.74 - 1.39) (3.34 - 10.24) (0.01 - 0.23) 
Small increase − 1.12* − 0.37 0.24 0.68** 2.13 0.06  

(− 2.26 - 0.02) (− 0.91 - 0.18) (− 0.55 - 1.03) (0.15 - 1.21) (− 0.53 - 4.79) (− 0.02 - 0.13) 
Wald test p- 

value 
0.219 0.664 0.498 0.460 0.001 0.084 

Panel B. Large defined as≥$2.50 in the next 5 years (forward-looking) 
Large increase − 2.46** − 0.75 − 0.08 0.46 4.98** 0.12*  

(− 4.86 - − 0.06) (− 1.91 - 0.42) (− 1.43 - 1.27) (− 0.28 - 1.21) (0.76 - 9.20) (− 0.00 - 0.24) 
Small increase − 0.62 − 0.14 0.46 0.74*** 1.37 0.03  

(− 1.79 - 0.55) (− 0.61 - 0.33) (− 0.26 - 1.18) (0.26 - 1.21) (− 1.18 - 3.91) (− 0.04 - 0.11) 
Wald test p- 

value 
0.140 0.268 0.364 0.262 0.052 0.079 

Weighted 
Mean Y 

51.26 77.73 28.03 20.36 76.18 982.1 

Observations 892 892 892 892 892 892 

Notes: Difference-in-differences estimates of the impact of small and large increases in minimum wage and 95 % confidence intervals, calculated using 
wild cluster bootstrap standard errors clustered at the state level, are in parentheses. State-year observations are categorized into three distinct groups 
in Panel A and B: 1) non-increasers (i.e., state minimum wage is not above the federal level and/or has not increased relative to a previous time point), 
2) small increasers, and 3) large increasers. In both Panel A and B, a large minimum wage increase is considered to be an increase of $2.50 or greater 
over a five-year period and a small increase is an increase below $2.50. In Panel A, the definition is based on the difference in the current minimum 
wage relative to the minimum wage 5 years prior. In Panel B, the definition is based on the difference between the current minimum wage relative to 
the minimum wage 5 years in the future. All models controlled for state Medicaid threshold relative to federal poverty level, median income, un-
employment rate, and state and year fixed effects. Regressions are weighted by the number of employers. Column (6) is specified as log-linear models 
to account for skew in the unconditional average deductible. A Wald test is performed to compare if there are statistically significant differences 
between small and large increases. State and federal minimum wages, unemployment rate, and median income are from the University of Kentucky 
Center for Poverty Research National Welfare Data, 2002–2020. All outcomes are from state-year estimates based on the Medical Expenditure Panel 
Survey – Insurance/Employer Component, 2002–2020. Statistical significance indicated by *** p<0.01, ** p<0.05, * p<0.1. 
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health insurance changes in a way that is correlated with specific plan characteristics, observed changes in average plan characteristics 
could be attributable to compositional changes and not to changes among employers continuing to offer health insurance. This is of 
particular concern among small employers, where we observe changes in the percentage that offer health insurance following min-
imum wage increases. 

Third, our analysis relies on variation over time in minimum wage laws within states. Our data do not enable us to explicitly 
consider changes in minimum wage laws within metropolitan areas or cities. According to the Economic Policy Institute, 46 localities 
have adopted minimum wage laws in excess of levels defined by state policy (Economic Policy Institute, 2022). If highly correlated 
with state minimum wage increases, local minimum wage increases could bias the estimated impact of state minimum wage laws 
upwards in magnitude. Future work should investigate the effect of these localized policies with MEPS-IC microdata or other data 
sources with enough geographic granularity to appropriately study them. 

Fourth, there may be other dimensions of health benefits that employers could modify in response to minimum wage increases. 
Examples include offering dependent coverage, offering dental or vision coverage, employer contributions to health savings accounts 
or health reimbursement arrangements, offering paid sick leave or paid time off to see a doctor, or offering supplemental wellness or 
disease management programming. The availability of microdata is necessary to investigate such outcomes. 

Finally, as with many state policies, the choice to increase minimum wages among states is non-random and could be correlated 
with other policy decisions or labor market conditions. We control for state-year Medicaid policy and labor market conditions and 
employ several robustness checks aimed at ruling out other explanations for the estimated treatment effects from our primary 
specification. 

Discussion and conclusion 

Laws that establish minimum wage levels have the potential to influence a variety of labor market outcomes, including the pro-
vision of fringe benefits. Decisions by employers regarding their health benefits provision affect more than 175 million Americans 
annually (Kaiser Family Foundation, 2021; Keisler-Starkey and Bunch, 2022). Using the 2002–2020 MEPS-IC, we investigate how 
changes in state and federal minimum wage laws have influenced private-sector employers’ health benefits provision, including 
outcomes characterizing offers, eligibility, benefit design, and out-of-pocket premium requirements. We find that a $1 increase in state 
minimum wages is associated with a 0.92 percentage point decrease in the percentage of employers offering health insurance, largely 
driven by small employers and employers with a greater proportion of low-wage workers. Conditional on offering insurance, we also 
find that minimum wage laws are associated with a 1.83 percentage point increase in the percent of employees enrolled in a plan with a 
deductible. However, we find no meaningful evidence that employers that offer health insurance adjust eligibility criteria or the 
employee contribution share of the total premium. 

The finding that, on average, minimum wage increases have a negative effect on the percentage of employers offering health 
insurance is consistent with recent work on this topic. Using individual enrollment data from the ACS and CPS, Clemens et al. (2018) 
and Dworsky et al. (2022) find that minimum wage increases result in between a 1 to 2 percentage point decrease in enrollment in ESI 
(Clemens et al., 2018; Dworsky et al., 2022). Our findings provide evidence that the documented changes in ESI enrollment found in 
these papers is likely driven by employer ESI offering decisions, as opposed to changes in eligibility or individual enrollment (take up) 
decisions. We are also able to incorporate new estimation approaches that address recent concerns raised in the 
difference-in-differences econometrics literature (Goodman-Bacon, 2021), and find that this result is robust to these new approaches. 
Though the estimates from these newer approaches are not directly comparable to our primary specification, given that treatment is 
operationalized as a binary (as opposed to continuous) measure, they document a qualitatively similar relationship between minimum 
wage changes and ESI provision. Further, we document the types of employers where decreased rates of ESI offers are concentrated. 
Unsurprisingly, our results reveal that such increases disproportionately affect employers that are small, with fewer than 50 em-
ployees, and have a larger percentage of low-wage workers. This finding is consistent with prior studies that have investigated em-
ployers’ price-sensitivity with respect to offering coverage (Abraham et al., 2016; Gruber and Lettau, 2004) as well as employer 
responses to the ACA coverage expansion (Abraham et al., 2016, 2019; Vistnes et al., 2017). 

Conditional on the decision to offer ESI coverage, benefit design decisions are affected by minimum wage increases in very limited 
ways. We find evidence of a small increase in the percentage of enrollees with a plan deductible and the average deductible level 
following minimum wage increases. A 4 % increase in average plan deductibles among large employers amounts to an approximate 
average $37 increase in annual deductibles, which is likely to have a small impact on an enrollee’s out of pocket expenditures. 
However, the average treatment effect may mask heterogeneity if some employers choose to make major changes to plan deductibles 
while others make no changes. Outside of plan deductibles, we do not find robust evidence that other benefit design dimensions are 
altered. Overall, these findings suggest that the decision of whether to offer coverage at all is the most important ESI outcome affected 
by minimum wage changes, on average, in contrast to benefit design decisions, conditional on the offering health insurance. 

We further investigate evidence of potential non-linear effects of minimum wage increases, between large and small increases, as 
well as time-varying effects. Minimum wage increases, both large and small, are linked to decreases in the percentage of employers 
offering health insurance, with no evidence of non-linear effects along this dimension. The magnitude of the effects, however, appear 
to grow over time, with larger effects beyond the third year after a minimum wage increase is first introduced by a state. Our results 
also suggest that deductibles may be more responsive to large minimum wage increases. 

This work has several important implications. First, we highlight that employers may adjust their health benefits in response to 
minimum wage increases, which is rarely considered in the minimum wage literature and policy discussion. These findings do not rule 
out the role of employer monopsony power in explaining the small (or null) effects of minimum wages on employment, especially since 
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we find the largest responses among small employers. Rather, we contribute to a more complete understanding of all the ways in which 
employers may respond to minimum wage increases through changes to non-wage compensation. 

Second, we find no evidence of consequential spillover effect on uninsurance, despite decreased health insurance offer rates. One 
contributing factor may be that we find that only small employers’ decisions to offer health insurance are impacted. Based on 2021 
MEPS-IC estimates, small employers employ approximately 35 % of private-sector employees and 15 % of those offered and eligible for 
ESI.11 As such, a 0.92 percentage point decrease in health insurance offers among small employers is unlikely to result in large 
population-level losses of insurance, even without alternative coverage options. In our supplemental analysis of spillover effects, we 
find support for the idea that Medicaid may mitigate against potential uninsurance effects from small employers dropping health 
coverage. However, state minimum wage increases are correlated with state Medicaid eligibility (as we control for in this paper). 
Among the 15 states without a minimum wage increase above the federal level in our sample, seven are among the remaining 11 states 
that have not expanded Medicaid under the ACA (Kaiser Family Foundation, 2022b). The potential impact of a new federal minimum 
wage law, as recently introduced in Congress in 2021, on uninsurance may depend on variation in the robustness of alternative sources 
of insurance across states, including Medicaid and the individual market (Raise the Wage Act, 2021). Given this, policymakers may 
consider pairing minimum wage increases with policies aimed at improving access to these alternatives, such as Medicaid expansion, 
subsidies for individual coverage purchased in Marketplaces, or other public insurance options. 

Third, our work highlights the important interactions between labor policy and health policy. On one hand, we find that the effects 
of minimum wage increases on ESI offers are greatest following 2014. This is the year in which many ACA provisions affecting health 
insurance in the small employer group market were put in place, including the introduction of modified community rating and 
essential health benefits requirements. These policies, which inherently make health insurance more expensive for some small em-
ployers, may lead these employers to be more likely to drop coverage in the face of increased minimum wages. On the other hand, the 
ACA also expanded individuals’ access to alternative sources of health insurance through the expansion of Medicaid eligibility in states 
choosing to do so and subsidized individual coverage through newly created Marketplaces. As discussed above, this likely mitigates 
potential negative consequences from small employers not offering health insurance coverage. The total welfare implications, how-
ever, depend on the relative value employees place on wages, ESI, and alternative insurance options, including Medicaid. 

Fourth, policymakers should pay attention to the decline in ESI coverage among small employers, though they make up a relatively 
small share of the overall ESI market. While we do not find that the decline in coverage among small employers, in the context of 
minimum wage increases, has diminished overall coverage rates, it theoretically could in the future. The ACA’s employer shared 
responsibility requirement does not apply to small employers, while many of its other provisions do (e.g., modified community rating, 
essential health benefits, and plan standardization). Other recent policy initiatives may also contribute to this trend, such as Qualified 
Small Employer Health Reimbursement Arrangements (QSEHRAs) and Individual Coverage Health Reimbursement Arrangements 
(ICHRAs) at the federal level as well as the regulation of stop loss insurance for small employers at the state level (Centers for Medicare 
and Medicaid Services, 2020; HealthCare.gov, 2022; U.S. Department of Labor, 2014). 

This study finds evidence that minimum wage increases are associated with decreases in the rate at which small employers offer 
health insurance as part of compensation. While employers modestly increase deductibles in response to minimum wage increases, 
there is little evidence that employers broadly adjust other dimensions of benefit design, conditional on offering health insurance. 
Despite declines in small employers offering health insurance, minimum wage increases are unlikely to lead to higher rates of 
uninsurance, particularly where state Medicaid eligibility has expanded as part of the ACA. State and federal policymakers should 
consider the availability of alternative insurance options for low-wage workers in discussions of increases to minimum wages. 

Supplementary materials 

Supplementary material associated with this article can be found, in the online version, at doi:10.1016/j.jhealeco.2023.102825. 
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