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We used the Health Benefits Simulation Model (HBSM) to estimate the impact of the 
Accountable Care Act (ACA) on costs and coverage for major sources of coverage. HBSM is a 
micro-simulation model of the US health care system designed for simulating policies ranging 
from narrowly defined insurance market regulations to Medicaid coverage expansions and 
broad-based reforms involving multiple programs. In this document we explain how the model 
was used to simulate the impact of the ACA.  This includes the methods used to simulate the 
effect of the ACA without the mandate for people to have health insurance.  

In this paper, we present our estimates of the coverage effects of the ACA with and without a 
mandate for all to have coverage. We did this by incorporating “utility” functions that permit us 
to explicitly model the impact of perceived risk and risk aversion on the decision to take 
coverage. We used this approach to model changes in take-up when regulations change the risk 
consequences of being uninsured, such as open enrollment periods and pre-existing condition 
exclusions.  

We have used a hybrid of price elasticity and utility functions to simulate the ACA. Thus, the 
utility model is integrated into the model for purposes of modeling these policies.  We begin by 
describing the data and methods used in HBSM. We then describe the utility model approach.  
Our documentation is presented in the following sections:   

 Development of baseline data; 

 State-level simulation of insurance markets; 

 State-level Medicaid simulation model; 

 Employer coverage decisions; 

 Individual coverage decisions; 

 Impact on provider income and health spending;  

 Simulating the effect of the mandate; and 

 Strengths and weaknesses of approach.  
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A. Overview of the Health Benefits Simulation Model (HBSM) 

HBSM is a micro-simulation model of the U.S. Health care system. The key to the model’s 
design is a “baseline” scenario depicting the distribution of health coverage, and health services 
utilization and expenditures across a representative sample of households for a base year such 
as 2010. We base the Medical Expenditures Panel Survey (MEPS) data because it provides detail 
on health conditions and service use that enable us to model policies affecting “uninsurable” 
populations, and studies of benefits design on coverage.  

The base case scenario also includes an employer database based upon a representative sample 
of employers that we have statistically enhanced to provide detailed income and demographic 
characteristics data for each worker. Great attention is paid to replicating as much of the 
variability as possible for both the household and employer databases, which is vital to good 
micro-simulation modeling.  

Once we have these baseline data in place, we can simulate the effects of reforms to the health 
care system. These include changes in insurer rating practices affecting premiums, expanded 
eligibility for Medicaid, new premium subsidies, and changes in employer premiums and any 
subsidies available to employers who offer coverage. A flow diagram of HBSM simulations is 
presented in Figure 1. A more lengthy documentation of the model is available at 
http://www.lewin.com/publications/Publication/357/. 

In this section we will describe the major features of the model that are most relevant to 
simulating of the effects of the ACA. We also present a discussion of the major strengths and 
weaknesses of the model. Our discussion is presented in the following sections: 
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Figure 1 
Flow Diagram of the Health Benefits Simulation Model (HBSM) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

B. Development of Baseline Data 

HBSM operates on a database of households which are matched to a database of synthetic 
employers. The model is based upon the pooled Medical Expenditures Panel Survey (MEPS) 
data for 2002 through 2005. These data provide information on sources of coverage and health 
expenditures for a representative sample of the population. These data were adjusted to reflect 
the population and coverage levels reported in the 2009 Current Population Survey (CPS) data.  

We chose the MEPS data because it is the only data source that provides both the detailed 
income and coverage detail we need together with detailed information on health conditions, 
health service utilization and spending. These data have enabled us to develop a model that 
simulates premiums endogenously, including risk selection effects. It also enables us to model 
policies affecting “uninsurable” populations and simulate the effects of benefits design.  

We developed a sample of employers based upon two employer surveys. We statistically 
matched the 2006 KFF survey of employers with the 1997 RWJF Survey of employers. The KFF 
data provide information on health plan characteristics, while we rely upon the RWJF data to 
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provide information on the demographic characteristics of people working within each 
employer. Workers in the household data are statistically matched to an employer in the 
employer database so that we have detailed information on each worker’s employer and health 
plan if present.  

1. Household Data 

The HBSM baseline data is derived from a sample of households that is representative of the 
economic, demographic and health sector characteristics of the population. HBSM uses the 
2002-2005 MEPS data to provide the underlying distribution of health care utilization and 
expenditures across individuals by age, sex, income, source of coverage, and employment 
status. We then re-weighted this database to reflect population control totals reported in the 
2009 March CPS data.  

These weight adjustments were done with an iterative proportional-fitting model, which adjusts 
the data to match approximately 250 separate classifications of individuals by socioeconomic 
status, sources of coverage, and job characteristics in the CPS. Iterative proportional fitting is a 
process where the sample weights for each individual in the sample are repeatedly adjusted in a 
stepwise fashion until the database simultaneously replicates the distribution of people across 
each of these variables in the state. We also “aged” the health expenditure data reported in the 
MEPS database to reflect changes in the characteristics of the population through 2010.  

Once the MEPS data were re-weighted for population and coverage, we adjusted the health 
spending data in the file to match projections of aggregate health spending by type of service 
and source of payment. These data are available from the National Health Accounts as 
developed by the Office of the Actuary of the CMS. We then controlled the model to use 
estimated trends in health spending in future years developed by CMS. This task involves 
matching the service and coverage definitions in MEPS to the CMS data, which use different 
classifications of expenditures. 

2. Employer Database 

The model includes a database of employers for use in simulating policies that affect employer 
decisions to offer health insurance. We used the 2006 survey of employers conducted by the 
KFF. These data include about 3,000 randomly selected public and private employers with 3 or 
more workers, which provide information on whether they sponsor coverage, and the 
premiums and coverage characteristics of the plans that insuring employers offer. However, 
because the KFF data do not include information on the characteristics of their workforce, we 
matched the KFF data to the 1997 RWJF survey of employers, based upon firm characteristics 
and the decile ranking of the actuarial value of health plans in each database given coverage 
and cost-sharing features of each plan.   

While dated, the RWJF data provide a unique array of information on the demographic and 
economic profile of their workforce. Thus, we rely upon the KFF data for information on health 
benefits, but rely upon the RWJF data for the distribution of each employer’s workforce by full-
time/part-time status, age, gender, coverage status (eligible enrolled, eligible not enrolled and 
ineligible), policy type (i.e., single/family); and wage level. However, these data do not provide 
detailed information on worker health status and health spending required to simulate the 
effect of policies affecting group insurance rating practices and other behavioral responses.  
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To be able to simulate these aspects of reform, we developed a “synthetic” database of firms 
that, includes detailed health status and spending information for each worker and dependent 
in the firm. The first step was to statistically match each MEPS worker, which we call the 
“primary worker”, with one of the employer health plans in the 2006 KFF/RWJF data. We then 
populated that firm by randomly assigning other workers drawn from the MEPS file with 
characteristics similar to those reported for the KFF/RWJF database.  

For example, a firm assigned to a given MEPS worker that has 5 employees would be populated 
by that worker plus another four MEPS workers chosen at random who also fit the employer’s 
worker profile. If this individual is in a firm with 1,000 workers, he/she is assigned to a 
Kaiser/HRET employer of that size and the firm is populated with that individual plus another 
999 MEPS workers. This process is repeated for each worker in the HBSM data to produce one 
unique synthetic firm for each MEPS worker (about 63,000 synthetic firms). Synthetic firms are 
created for all workers including those who do not sponsor health insurance, and workers who 
do not take the coverage offered through work. 

Thus, if a firm reports that it employs mostly low-wage female workers, the firm tended to be 
matched to low-wage female workers in the MEPS data. This approach helps assure that 
RWJF/Kaiser/HRET firms are matched to workers with health expenditure patterns that are 
generally consistent with the premiums reported by the firm. This feature is crucial to 
simulating the effects of employer coverage decisions that impact the health spending profiles 
of workers going into various insurance pools. 

3. Month-by-Month Simulation 

HBSM simulates coverage on a month-by-month basis. This is necessary because economic 
conditions and coverage vary over the course of the year. These changes can lead to changes in 
eligibility for public programs and can greatly affect the cost of proposals to expand coverage. 
Moreover, eligibility for Medicaid and SCHIP is determined on a monthly income basis. Failure 
to account for these transitions over the course of the year can lead to errors in estimating 
program impacts by omitting periods of part-year eligibility.  

The household database used in HBSM is organized into 12 separate months. The MEPS data 
identify sources of insurance coverage by month for each individual in the survey. Thus, for 
example, an individual could be uninsured for five months and covered under Medicaid for the 
next seven months. These data also include information on employment status at certain times 
of the year which can be used to approximate the months in which each person is employed, 
particularly for people reporting employer coverage (which is reported by month). Earnings 
income, which is reported on an annual basis, is allocated across these months of employment. 
The individual health events data provided in MEPS also enables us to identify health services 
utilization in each month, which is important in allocating health spending to months of 
coverage by source. 

4. State Identifier 

Due to the limited geographic data reported in the MEPS data (census region only), which is 
necessary to impute a state code to the MEPS data. We do this based upon Current Population 
Survey (CPS) data showing how people are distributed over each state within each region by 
age and income.  
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C. State-level Simulation of Insurance Markets 

One of the most important features of the ACA is its sweeping reforms of insurance and 
premium rating practices. HBSM includes models of insurance markets in each state. The model 
simulates the widely varying rating methodologies used within each state for the non-group 
market and employer groups. 

1. Group Rating Practices  

We model premiums for each synthetic firm in the insurance markets based upon the small 
group rating rules in each state and reported health expenditures for the workers assigned to 
each plan. This includes community rating, age rating, and rating bands. Experience rating 
based upon reported health expenditures for the workers assigned to each firm is also used for 
fully insured plans where permitted (usually for mid-sized firms). We also estimate premiums 
for self-funded plans based upon the health services utilization for people assigned to each firm.  

We simulate these rating practices by developing a “rating book” for each state based upon the 
rating factors allowed in each state. In many states, premiums may vary widely by age, 
industry, gender and health status. This information is available for each worker and dependent 
assigned to each of the firms in the database. Health status rating is simulated by identifying 
individuals in the file with chronic conditions and high expected costs, given their reported 
level of utilization in the prior year. We developed separate rating books for each state that 
limits rate variation by age or health status.  

States typically define the small group market as firms with 50 or fewer workers. We simulate 
premiums for larger fully insured firms based upon estimates of expected costs based on 
reported spending in the prior year. For self-funded plans, premiums are assumed to equal per-
worker costs by family type. In addition, we simulate premiums for all employers, including 
those that do not offer coverage, so we can simulate uptake of coverage as premiums are 
changed due to reform.   

Figure 2 illustrates that the variability in PMPM premium costs varies widely across employers 
by size of group. For example, among firms with fewer than 10 workers, PMPM premiums 
range from about $460 for firms in the 10 percent most costly firms compared with average 
costs of $157 for firms in the 10 percent least costly firms. By comparison, PMPM premiums in 
firms with 1,000 or more workers vary from $372 for the 10 percent most costly groups to $215 
for the least costly 10 percent of firms. Assuring this range of variability is preserved in the data 
is essential to modeling reforms that can have large effects for small numbers of firms.  
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Figure 2. Estimated Average Health Insurance Costs (PMPM) for Most Costly and Least Costly 10 
Percent of Employer Groups in 2006: Includes Benefits and Administration a/ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

a/ Estimates for a standard benefits package. 
Source: Lewin Group estimates using the Health Benefits Simulation Model (HBSM). 
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conditions we used to identify “uninsurable” individuals are based upon the condition lists 
used in several states to identify people as eligible for the high risk pool. We also identify 
uninsurable people among the uninsured.  

D. State-level Model of Medicaid and CHIP 

The Model simulates a wide variety of changes in Medicaid and the Children’s Health 
Insurance Programs (CHIP) eligibility levels for children, parents, two-parent families, and 
childless adults. The model simulates certification period rules, deprivation standards (i.e., 
hours worked limit for two-parent families), “deeming” of income from people outside the 
immediate family unit and other refinements in eligibility. As under the program, the model 
simulates eligibility on a month-by-month basis to estimate part-year eligibility. 

HBSM estimates the number of people eligible for the current Medicaid program and various 
eligibility expansions using the actual income eligibility rules used in each state for Medicaid 
and SCHIP. The model simulates enrollment among newly eligible people based upon 
estimates of the percentage of people who are eligible for the current program who actually 
enroll. In addition, it simulates the lags in enrollment during the early years of the program as 
newly eligible groups learn of their eligibility and enroll.  

1. Simulating Medicaid Eligibility Using CPS Data  

Because the MEPS data do not report the state of residence, Medicaid simulations in HBSM 
begin with the CPS data. We simulate the number of people eligible for expansions in coverage 
using the 2009 CPS data compiled by the Bureau of the Census. The CPS includes the detailed 
data required to simulate eligibility for the program including income by source, employment, 
family characteristics and state of residence. These results are integrated into the MEPS data in 
HBSM in a later step described below.  

It is necessary to allocate reported income across months to perform month-by-month 
simulations. We do this by allocating reported weeks of employment across the 52 weeks of the 
year according to the number of jobs reported for the year. Reported weeks of unemployment 
and non-participation in the labor force are also allocated over the year. We then: distribute 
wages across the weeks employed; unemployment compensation over weeks unemployed; 
workers compensation income over weeks not in labor force. Other sources of income are 
allocated across all 12 months of the year.  

Using these data, we can estimate the number of program filing units (single individuals and 
related families living together) who meet the income eligibility requirements under the current 
program in their state of residence. The model also simulates the number of people who would 
be eligible under proposed increases in income eligibility. In particular, the model can estimate 
the number of non-custodial adults who are eligible under expansions affecting these groups.  

Once estimated, we incorporate our Medicaid expansion estimates into the MEPS based 
household data. We do this by simulation eligibility in MEPS using the imputed state of 
residence indicator. New enrollment is calibrated to replicate the CPS based estimate.  
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2. Participation Behavior 

In general, our approach is to estimate the number of people who meet the income and family 
structure requirements (e.g., families with children, etc.) of Medicaid/CHIP in each state using 
the CPS data. We then developed a multivariate model of how the percentage of eligible people 
who enroll varies with age, income, work status and other factors affecting enrollment. These 
multivariate models are then used to estimate the number of newly eligible people who would 
enroll. Thus, our approach is to extrapolate from the enrollment behavior of the currently 
eligible people to those newly eligible for the program. 

This participation model reflects differences in the percentage of eligible people who participate 
in Medicaid by age, income, self-reported health status, race/ethnicity, employment status and 
coverage from other sources of insurance. This approach results in an average participation rate 
of about 75 percent among people who are currently uninsured and about 39 percent among 
eligible people who have coverage from some other source (Figure 3). Thus, the model 
simulates the number of privately insured people who would shift to public coverage.  

Figure 3: Individual Decision to Take Medicaid 

 HBSM 
Estimate 

Newly eligible without access to  employer coverage: 74% 

Newly Eligible with access to employer coverage: 39% 

Currently eligible and uninsured who enroll: 48% 

Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are 
model outputs not inputs. 

 
The model also reflects changes in the percentage of people who participate based upon the 
premium contribution amount (if any) required under the program. Based upon a Lewin Group 
multivariate model of participation rates in programs requiring a premium, we estimate that 
premiums reduce participation by 37 percent or more, depending upon the amount of the 
premium. This was estimated using data for adults under the Washington Basic Health Plan 
(BHP) and the MinnesotaCare program.  

Changes in eligibility for the program can lead to increased enrollment among those who are 
already eligible for the program. For example, we assume that currently eligible but not 
enrolled children would become enrolled in cases where a newly eligible parent becomes 
enrolled under a coverage expansion. This is because eligibility for parents is determined on a 
family unit basis. Thus, children of parents who enroll in the program are automatically 
enrolled.  

Based upon experience with prior coverage expansions, we assume that it will take two years or 
more before potentially eligible people learn of their eligibility and apply for the program, 
although this take-up would be accelerated by the mandate and penalty.  
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3. Simulation of Benefits Costs  

The model estimates costs in HBSM from the data reported in the original MEPS, adjusted to 
2010 levels. We also include an increase in utilization of health services for newly insured 
people. These imputations increase health services utilization to the levels reported by insured 
people with similar age, gender, income and health status characteristics. Our model estimates 
of costs PMPM in 2010 are: 

Using the HBSM health spending data is important because the demographic characteristics of 
those who are newly eligible for the program often will be quite different from those currently 
enrolled in the program. For example, extending coverage to non-custodial adults would enroll 
a substantial number of older adults, such as people age 55 to 64 who do not qualify for 
disability under current law. Costs for these people will be quite different from the costs for 
parents now enrolled in the program. Consequently, we cannot simply assume that the adults 
who enroll in the program will costs about as much as currently enrolled parents.  

E. Employer Coverage Decisions  

We model the employer decision to offer coverage using the synthetic firm created for each 
worker. As discussed above, there is one synthetic firm for each worker, including those in 
firms that offer coverage and those in firms that do not offer coverage. A separate firm is also 
created for workers in firms that are ineligible and for people who are eligible but have declined 
coverage. Coverage decisions are modeled for each firm based upon the changes in premiums 
and other factors affecting the cost of insurance.  

We first model the impact of changes in the cost of insurance to the employer based upon 
premium changes associated with insurance market reforms, premium subsidies for employers 
and the penalty for failing to offer insurance. We then model the number of firms that 
discontinue coverage due to the availability of subsidized coverage to workers under health 
reform.  

1. Response to Changes in the Cost of Insurance  

As discussed above, the model simulates the premium firms would pay for their workforce 
using the spending and demographic data reported for each of the workers in the firm for a 
defined benefits package. Premiums are simulated first under the rating rules that apply in each 
state and again under the rating rules established under the ACA for all firms including those 
that do not offer coverage. In general, employers with older and less healthy workers would see 
a premium reduction while firms with younger and healthier workers would see a premium 
increase. 

In addition, we estimate the amount of the tax credit provided to small employers for those who 
are eligible. The tax credit is subtracted from the premium computed for the group to arrive at 
the net cost of insurance. For firms with over 50 workers, we also estimate the penalty they  
would pay if they do not offer coverage, which under the ACA is the lesser of $3,000 per full-
time worker receiving subsidized coverage (estimated using income data for workers assigned 
to the firm) through the exchange or $2,000 per full-time worker (excluding the first 30 
workers). We treat the penalty as an increase in the cost of not offering insurance which reduces 
the relative cost of obtaining coverage. 
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We simulate the coverage decision using a multivariate model of the likelihood that employer 
will offer coverage (estimated by The Lewin Group based on the 1997 RWJF employer survey). 
This is a probability function with an implicit price elasticity of -0.87 for firms with fewer than 
10 workers. The elasticity declines sharply as firm size increases. Based upon these probability 
functions a portion of firms with net premium increases are selected to discontinue coverage. 
These workers have access to health insurance coverage under Medicaid or in the non-group 
market. Similarly, a portion of those with a net premium reduction are simulated to offer 
coverage. 

Some employer plans exclude part-time and seasonal workers from the plan. We simulate the 
employer decision to cover this group using a similar methodology. The employee premium 
contribution percentage for newly insuring employers is estimated for each newly insuring firm 
based upon a Lewin multivariate analysis of insuring firms in the 1997 RWJF data.  

Figure 4 presents model estimates of the percentage of employers who decide to offer coverage 
due to price changes (including subsidy and penalty effects) by the percentage change in 
premiums (including subsidy effects) and group size. 

Figure 4: Percentage of Firms Offering Coverage due to Price Changes 

Rate Change (Includes 
Premium Changes and 

Subsidies) 

Group Size 

2 to 50 50-100 100 or more 

50% or more 0% 0% n/a 

25% to 50% 0% 0% n/a 

10% to 25% 0% 4% n/a 

-10% to 10% 3% 17% 59% 

-10% to -25% 14% 26% n/a 

-25% to -50% 25% 58% n/a 

-50% or more 38% 0% n/a 

N/A – No firms in Cell under ACA.  
Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are model 
outputs not inputs. 

Figure 5 shows Model estimates of the percentage of employers who decide to discontinue 
coverage due to price changes (including subsidy and penalty effects) by group size and 
percentage change in premium (including subsidy effects). 
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Figure 5: Employer Decision to Discontinue Coverage Due to Changes in Net Premium  
(worker weighted) 

 

Rate Change (Includes 
Premium Changes and 

Subsidies) 

Group Size 

2 to 50 50-100 100 or more 

50% or more 18% 0% n/a 

25% to 50% 21% 11% n/a 

10% to 25% 15% 8% n/a 

-10% to 10% 1% 1% 0% 

-10% to -25% 0% 0% n/a 

-25% to -50% 0% 0% n/a 

-50% or more 0% 0% n/a 

N/A – No firms in Cell under ACA. 
Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are 
model outputs not inputs. 

2. Employer Response to Government Subsidies Available to Workers       

It is expected that some employers will discontinue their health plans once subsidized coverage 
becomes available to workers. Premium subsidies under the ACA are available only to people 
who are not offered coverage through employment. Thus, some firms with lower-wage workers 
will find that the net-cost of coverage to workers is lower if they discontinue their plan, pay the 
amount saved to the worker and allow them to obtain coverage through Medicaid or in the 
exchange with the help of the subsidies.  

Unfortunately, there is very little data available on how employers would respond to these 
incentives. Consequently, we chose to identify firms where coverage would be less costly if they 
“cashed out” their current benefit and allowed workers to obtain subsidized coverage in the 
exchange or through Medicaid. We then model the decision to discontinue coverage based 
upon published multivariate analyses of the likelihood that people will shift to a lower cost 
coverage option, given their age, health status (Strombom et al.) and the difference in 
premiums. The average plan change price elasticity is -2.54. These multivariate analyses are 
based upon studies of employer groups offering a selection of coverage alternatives, all at their 
own price. 

We did this by estimating the cost of insurance for each worker and his/her family based upon 
his/her eligibility for Medicaid and the cost of non-group coverage net of premium subsidies. 
We subtract from it the amount of the increase in wages that workers would receive if the 
employer cases out the benefit. We then compared this with the cost of the employer coverage 
less an estimate of the tax savings resulting from the tax exclusion for health benefits, which is 
based upon estimated marginal tax rates for workers.  

We then simulate the decision to discontinue coverage based upon the multivariate analyses of 
change in coverage when presented with the lower cost option described above. The analysis is 
made possible by the data reported in MEPS for workers assigned to the employer group.    
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Figure 6 presents model estimates of the percentage of employers discontinuing coverage due to 
the availability of subsidized non-group coverage by average worker earnings and group size. 

Figure 6: Employer Decision to Discontinue Coverage due to Availability of Subsidized Non-group 
Coverage in the Exchange (worker weighted) 

 

Average Earnings of 
Workforce 

Group Size 

2 to 50 50-100 100 or more 

Less than $30,000 24% 24% 8% 

$30,000- $50,000 6% 1% 4% 

$50,000- $75,000 3% 1% 2% 

$75,000 or more 1% 0% 1% 

Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are model 
outputs not inputs. 

3. Changes in Worker Demand for Coverage 

The requirement for people to have insurance coverage will increase the demand for employer 
sponsored insurance. Uninsured workers who now face a penalty for not having coverage will 
want to obtain that coverage at the lowest possible price, which will often be employer 
insurance. Employer coverage is generally less costly to administer because of the economies of 
scale in selling and administering coverage for a group. Premium payments for employer health 
benefits are also tax exempt, which increases the value of employer insurance to the individual 
as compared with individual coverage.   

The model simulates the decision for employers to start offering coverage as a result of the 
individual penalty for being without coverage. As discussed above, we treat the individual 
penalty as an increase in the cost of going without insurance that effectively reduces the net cost 
of taking coverage for the group. We use this as an estimate of the economic benefit to 
individuals in the group if the employer were to offer coverage.  

We model the employer decision based upon the multivariate model of the likelihood of taking 
coverage as the price of insurance changes as described above. This model shows an average 
price elasticity of -0.34, which means that a one percent reduction in the net cost of insurance 
results in 0.34 percent of affected employers offering coverage. Firms are assumed to offer 
coverage only if employer insurance is less costly than non-group coverage with premium 
subsidies.  

In this analysis, the number of people taking coverage is determined on the basis of the change 
in price attributed to the individual penalty only (The impact of other factors affecting 
premiums is modeled in other steps described in this document.) Thus, a health reform 
program with no penalty for being without coverage has no impact on the number of 
employers offering coverage.  

Figure 7 presents HBSM estimates of the percentage of non-insuring firms that decide to offer 
coverage due to increased worker demand for coverage, based on these assumptions.    
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Figure 7: Employer Decision to Start Offering Coverage Due to Increased Worker Demand for 
Coverage (worker weighted) 

Average Earnings of 
Workforce 

Group Size 

2 to 50 50-100 100 or more 

Less than $30,000 2.8% 1.2% 5.1% 

$30,000- $50,000 7.1% 1.1% 5.3% 

$50,000- $75,000 10.4% 5.9% 9.3% 

$75,000 or more 16.4% 0% 23.2% 

Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are model 
outputs not inputs. 

5. Employer Decision to Offer Coverage in the Exchange 

Some employers are permitted to provide coverage for their workers through the exchange. 
This means that the employer will pay a premium to the exchange and allow the workers to 
select one of the plans offered in the exchange. This differs from a scenario where employers 
simply decide not to offer coverage.  

Initially, only firms with 100 or fewer workers are eligible to offer coverage for their workers 
through the exchange in this way. Under the act, these workers are not eligible for subsidies 
because the employer is contributing to the cost of their insurance. 

We assume that premiums in the exchange are about four percent less costly than premiums for 
coverage sold outside the exchange because of reduced reliance on insurance agents and 
brokers, who typically receive a commission on sales.  Aside from this, the act requires that 
insurer premiums outside the exchange must be the same as inside the exchange.  

We simulate the shift of employers from their current health plan to coverage offered in the 
exchange based upon the plan switching elasticity of -2.54 discussed above. This means that a 
one percent reduction in premium results in 2.54 percent of employers shifting their coverage to 
the exchange.    

The model estimates of the percentage of employers shifting to the exchange are presented in 
Figure 8. 

Figure 8: Employer Decision to Offer Coverage in the Exchange 
 

 HBSM 
Estimate 

Firms with fewer than 50 workers: 45% 

Firms with 50 to 100 workers: 4% 

Firms with over 100 workers (ineligible 0% 

Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are 
model outputs not inputs. 
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F.  Individual Coverage Decisions 

Once the employer coverage option is simulated for employers, we simulate individual take-up 
of insurance given the options available. We begin by simulating eligibility and enrollment for 
the Medicaid program as described above. The probability model of enrollment that we use 
shows a lower rate of enrollment for people with access to employer coverage. We then 
simulate enrollment in employer health plans for people who have access to employer 
insurance. Finally, we simulate the decision to take non-group coverage based upon the cost of 
insurance less the premium subsidy, if eligible.  

1. Take-up of Employer Coverage for Newly Eligible 

Some workers will become newly eligible for employer-sponsored insurance based upon our 
simulation of the employer decision to offer coverage. We simulate the decision to enroll in the 
employer plan based upon a Lewin Group multivariate analysis of the likelihood of enrollment 
given the employee premium contribution estimated from the MEPS data.  

For people subject to the individual mandate who decline coverage, we estimate the effect of the 
penalty ($695) by treating it as an increase in the cost of being uninsured which reduces the net 
cost to the individual of taking coverage. We simulate this effect for both employer coverage-
eligible workers who decline coverage under current law and newly eligible workers simulated 
to decline coverage in the prior step.  

2. Individual Decision to Take-up Existing Employer Coverage 

Using the MEPS and Bureau of the Census data, we estimate that there are up to six million 
uninsured people who have been offered health insurance from an employer but have declined 
the coverage. These include uninsured workers and any uninsured spouses and children who 
could have been covered as dependents. This also include uninsured dependent children whose 
parent has taken coverage for his/her self but has not elected the family coverage option. These 
people are likely to have declined coverage because they have difficult affording the required 
premium contribution.   

In response to the mandate, many of these workers are expected to take the coverage offered by 
their employer to avoid paying the penalty. We simulate the decision to take coverage using the 
multivariate model of the decision to take coverage given the change in the price of coverage 
under the Act. As discussed above, this model yields an overall average price elasticity of -3.4, 
although this varies with the characteristics of the individual. 

The price of coverage to the worker is defined to be the share of the employer premium paid by 
the worker under reform compared with the employer premium the worker would pay under 
current policy. This allows us to model the effect of changes in premiums resulting from health 
insurance rating reforms in smaller firms. In addition, we count the amount of the penalty they 
would pay for remaining uninsured under the Act (unless exempt from the mandate) as an 
increase in the cost of being uninsured which has the effect of reducing the net cost to the 
individual of taking the employer’s plan.    
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Figure 9 presents model estimates of the percentage of uninsured people taking individual 
coverage by expected claims costs and family income: 

Figure 9: Uninsured Workers Who Have Declined Employer Coverage under Current Law Who Take 
That Coverage as a Result of the Mandate 

Rate Change (Includes 
Premium Changes and 

Subsidies) 

Group Size 

Under 200 200 or more a/ 

50% or more 5% 0% 

25% to 50% 13% 0% 

10% to 25% 1% 0% 

-10% to 10% 36% 72% 

-10% to -25% 16% 0% 

-25% to -50% 27% 0% 

-50% or more NA 0% 

a/ Under the Act, firms with 200 or more workers are required to use automatic enrollment. 
Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are 
model outputs not inputs. 

3.  Take-up of Individual Coverage   

Once employer coverage is determined, we simulate the decision for people to take coverage in 
the non-group market under reform. We assume that the non-group market includes people 
who are not eligible for Medicaid, Medicare TRICARE or employer-sponsored coverage.  

We do this by using the individual insurance rating model described above to estimate the 
premium an individual would pay for a standard benefits package under current rating 
practices and again under the reformed rating rules. We then estimate the premium subsidies 
an individual would be eligible to receive under reform to determine the net cost of insurance to 
the individual. In addition, for people subject to the mandate, we treat the amount of the 
penalty for not having insurance as an increase in the cost of being uninsured which reduces the 
net cost of insurance to the individual.  

We simulate the decision to take coverage based upon the change in the net cost of coverage to 
the individual under reform using a multivariate analysis of the likelihood of taking coverage 
given the premium and other demographic characteristics. The multivariate model, estimated 
by HBSM, shows an implicit price elasticity of -0.34, which is similar to other published 
estimates. The implicit price elasticity varies with the characteristics of the individual. In 
general, the sensitivity to price declines and age as income increases.  

Similarly, we simulate discontinuations of coverage for people who have non-group coverage 
under current law reflecting increases in premiums due to changes in insurer rating practices. In 
general, younger and healthier people will see premium increases while older and less healthy 
people will see reductions in premiums.    
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Figure 10 presents HBSM estimates of the percentage of uninsured people taking individual 
coverage by expected claims costs and family income: 

Figure 10: Uninsured Individual Decision to Take Private Coverage (with subsidy and penalty 
effect) 

Expected Claims Costs 
Family Income Level 

Under $25,000 $25,000-$50,000 $50,000-$75,000 $75,000 or more 

$0 to $1,000 76% 39% 27% 19% 

$1,000 to $10,000 93% 68% 49% 16% 

$10,000 or more 94% 86% 58% 51% 

Uninsurable Diagnosis 91% 79% 58% 37% 

Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are 
model outputs not inputs. 

We also simulate discontinuations of coverage for people experiencing an increase in their Non-
group premium. The model calculates the premium for covered people as described above, 
which reflects changes in premiums due to rating changes, premium subsidies and the penalty 
they would pay (penalties are treated as a reduction in the cost of being uninsured which 
reduces the net cost of obtaining coverage). 

For those facing a net increase in premium costs we simulate the likelihood of discontinuing 
coverage using the multivariate model described above (Average price elasticity of -0.34). 
HBSM estimates of people discontinuing non-group coverage are shown in Figure 11 by percent 
change in premium and expected health spending. 

Figure 11: Percentage of People with Non-Group Insurance who Discontinue Coverage 

Percent Change  
Premium 

Expected Claims Costs 

$0 to $1,000 $1,000 to $10,000 $10,000 or more Uninsurable 

50% or more 65% 49% 0 0 

25% to 50% 38% 16% 0 0 

10% to 25% 10% 6% 0 0 

-10% to 10% 1% 0 0 0 

-10% to -25% 0 0 0 0 

-25% to -50% 0 0 0 0 

-50% or more 0 0 0 0 

n/a – Assumes people with reductions in price do not discontinue coverage. 
Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are 
model outputs not inputs. 

4. Individual Decision to Purchase Coverage through the Exchange 

We use a series of assumptions to estimate the number of people taking non-group coverage 
who will be enrolled in the exchange. These assumptions include: 
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1. Anyone taking individual coverage that is eligible for premium subsidies will purchase 
coverage in the exchange. This is because subsidies are available only for people 
participating in the exchange.  

2. People currently purchasing non-group coverage will remain with their current plan 
(i.e., grandfathered) outside the exchange. 

3. All uninsured people not eligible for subsidies that take individual coverage will take 
coverage through the exchange.  

Using these assumptions, the percentage of people taking coverage in the exchange is (Figure 
12): 

Figure 12: Individual Decision to Purchase Coverage through the Exchange 
 

 Lewin 
Group 

Assumption 

People qualifying for premium subsidies: 100% 

People who now have non-group coverage: 0% 

Non-subsidy eligible people deciding to take non-group coverage: 100% 

Source: Estimates using the Health Benefits Simulation Model (HBSM). Estimates shown are 
model outputs not inputs. 

G.  Simulating the Effects of Eliminating the Mandate under ACA 

One of the arguments against eliminating the mandate for people to have insurance is that it 
would result in a premium spiral where only the sickest individuals take coverage, resulting in 
sharp premium increases. This is partly because the ACA prohibits insurers from imposing pre-
existing condition exclusions, which greatly reduces the risk of going without health insurance. 
In fact, if it were not for the open enrollment period created under the ACA, people would be 
able to delay taking coverage till they are ill and then discontinue coverage once they no longer 
need care, resulting in huge increases in premiums and reduced coverage.   

However, the ACA does permit insurers to limit enrollment to a single annual open enrollment 
period which is expected to span a period of six weeks. This retains some of the risk of going 
without coverage because the uninsured would need to wait for up to 11 months before they 
can obtain coverage, thus leaving them at risk for the cost of accidents and other unanticipated 
health needs. Consequently, eliminating the mandate may not result in a steep premium spiral 
because it maintains at least some of the risk to the individual of going without insurance.  

Thus, the impact of eliminating the mandate must be assessed in terms of both the financial 
motivations of the penalty and the ACA’s effect on the perceived risk of going without 
insurance. We did this using a “utility” function methodology that allows us to calculate the net 
cost/benefits of obtaining insurance based upon expected health costs, premiums, protection 
from unexpected health care costs and measures of consumer risk aversion.  
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For illustrative purposes, we simulated the effect of the ACA with and without the mandate 
assuming the Act is fully operational in 2011, and that enrollment is fully mature at that time.  
We also assumed that the penalty is also fully in force in 2011. This simplified the analysis by 
eliminating the need to account for the phase-in of program features and lags in enrollment that 
are likely to occur in early years of the bill. We adjusted the penalty amounts to 2011 using 
Congressional Budget Office (CBO) forecasts of the Consumer Price Index. 

Our analysis is presented in the following sections: 

 A model of coverage under the ACA; 

 Expected health care costs; 

 Alternative benefits packages; 

 Accounting for risk effects under the ACA; 

 Simulation of the ACA; 

 Eliminating the coverage mandate;  

 Allowing for downgrades in coverage;  

 Changes in sources of health insurance; 

 Other factors affecting coverage; and 

 Sensitivity Analysis.  

1. A Model of Coverage Under the ACA 

For this analysis, we used a “utility” function that has been used by several researchers to 
simulate how consumer choice of insurance coverage is affected by both financial factors, 
uncertainty and consumer aversion to risk.1,2,3  The utility function provides a “score” measuring 
the benefit to an individual of taking a given insurance product. The score includes the amount 
of the premium less expected health care costs, plus a valuation of the value to the consumer of 
protection from unexpected health care costs based upon the Arrow-Pratt model of absolute 
risk aversion. This approach has also been used to model take-up of insurance under health 
reform by Pauly and Herring, and Eibner and Girosi.4  

For each individual in the model, we calculated the utility score for taking insurance under each 
of the five benefits packages (Ui,j). We estimate for each person the expected level of spending 
based upon their health status and health spending reported in MEPS. For each individual, we 

                                                      

1  Pauly, M., Herring, B., “Expanding Coverage Via Tax Credits: Trade-offs and Outcomes,” Health Affairs, 20, no. 1 
(2001): 9-26. 

2  Pauly MV., and Herring, BJ., “An Efficient Employer Strategy for Dealing with Adverse Selection in Multiple-Plan 
Offerings: an MSA Example,” Journal of Health Economics, 19 (2000)  

3  See: Pauly, MV., Herring, B., Song D., “Tax Credits, the Distribution of Subsidized Health Insurance Premiums, 
and the Uninsured, ” Forum for Health Economics & Policy, Vol. 5, no. 5, 2002; and Eibner, C., et al., “Establishing 
State Health Insurance Exchanges: Implications for Healthy Insurance Enrollment, Spending, and Small 
Businesses,” (report to the Department of Labor), RAND Corporation, 2010. 

4    Christine Eibner, et al, “Establishing State Health Insurance Exchanges: Implications for Health insurance, 
Enrollment, Spending and Small Businesses,” RAND, 2010. 
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estimate expected total spending, expected out-of-pocket spending if insured and the variance 
in expected health care costs. The methods used to estimate these expected cost values are 
presented in the following section and are illustrated in Figure 13 below.  

We calculate the utility score separately for each of the five benefits packages that would be 
available in the exchange (i.e., Bronze, Silver, Gold, Platinum and catastrophic if eligible) based 
upon expected spending levels and the cost-sharing provisions of each plan. We also calculate a 
utility score for being uninsured. People are assumed to select among the six possible coverage 
states (i.e., five benefits packages or uninsured) based upon whichever coverage state yields the 
highest utility score given the individual’s unique expectation of health spending.  

We estimate utility scores for coverage under each of the benefits packages that will be available 
in the exchange using the following equation. 

(1j) Ui,j = -E(OOPi,j) – NPremi,j – 0.5rVar(OOPi,j) +Uhealthi   

Three of these values are imputed to individuals from the data shown above in Figure 13. These 
include:  

E(OOPi,j) is expected out-of-pocket health spending if insured under benefits package j 
(column 4, Figure 13);  

Var(OOPi,j) is the variance in expected out-of-pocket spending if insured under benefits 
package j (column 5, Figure 13, squared); 5 

Uhealthi is a measure of the utility of health services consumed, which we assume is 
equal to the value of total expected health care costs for the individual if insured under 
all five benefits packages (column 2, Figure 13);6 and 

  NPremi,j is the net premium defined to be premiums less subsidies that we compute 
separately for each unique policyholder in the model for each of the five benefits 
packages.  

Where: 

 i= Individual in the simulation; and 

 j= Alternative benefits packages.  

We assume the coefficient for “r” is the midpoint of various Arrow-Pratt absolute risk aversion 
coefficients (.00084) published in studies of consumer risk aversion for unexpected health 
spending used by other authors.7  

                                                      

5  As discussed above, the ACA alters the risk of going without coverage by prohibiting insurers from 
implementing pre-existing condition exclusions. We model this effect by assuming that the variance in out-of-
pocket spending is reduced for people who do not have chronic conditions. The variance is equal to standard 
deviation squared. 

6  Estimates assume a level of spending consistent with an individual who has health insurance. This measure does 
not include an estimate of consumer surplus. 

7  See: Friedman, B., “Risk Aversion and Consumer Choice of Health Insurance Option,” Review of Economics and 
Statistics, Vol. 56, May 1974; Marquis, MS., and Holmer, MR., ”Choice under Uncertainty and the Demand for 
Health Insurance,” The Rand Corporation, N-2516-HHS, 1986; and, Manning, WG., and Marquis, MS., “Health 
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In setting these utility values we include the patient cost-sharing subsidies that would be 
provided under the Act for income eligible individuals. Under the ACA, the exchange will buy-
up and individual’s benefits package (with a supplemental premium payment) to increase the 
actuarial value of the plan to levels shown in Figure 14. Thus, for example, the utility of the 
Silver benefits package is greatly enhanced for those who are eligible for subsidies.  

We then calculate the utility score for going without insurance (Un) using a similar formula: 

 (2) Un= -E(OOPn) – penalty - 0.5rVar(OOPn) + Uhealthn 

Here, we estimate spending for people if uninsured using the expected spending data imputed 
to each policy-holder from Figure 13 below, reduced by one-third to reflect the lower levels of 
spending without insurance. This is based upon analyses of the MEPS data showing that 
uninsured people consume about one-third less health care than do insured people with similar 
age, gender and health status characteristics.8 The values in the second equation include:9  

E(OOPn) is the expected value of out–of-pocket spending without insurance which we 
assume is equal to total expected health spending if insured (column 2, Figure 13) 
reduced by one-third;   

Var(OOPn) is the variance in expected out-of-pocket spending, which for the uninsured 
is equal to expected total health spending without insurance. We assume this is equal to 
the variance in expected total spending if insured (column 3, Figure 13 squared) reduced 
by one-third;   

Penalty is the dollar amount of the penalty an individual or family would pay if they go 
without insurance; and  

Uhealthn is the expected total amount of spending if uninsured, which we assume to be 
equal to total spending for the insured (column 2, Figure 13) reduced by one-third. 

For these calculations, we used expected spending amounts for each person, including one for 
expected spending while insured and a second while uninsured. Thus, the utility function while 
uninsured reflects the lost utility of reduced health spending due to a lack of coverage. The 
methods used to do this are described in the following section.  

2. Expected Health Care Costs 

                                                                                                                                                                           

Insurance: The Trade-Off Between Risk Pooling and Moral Hazard,” (Report to the National Center for Health 
Services Research and Health Care Technology Assessment), December 1989.    

8  “The Health Benefits Simulation Model (HBSM): Methodology and Assumptions,” The Lewin Group, January 
2009. 

9  We used a list of about 50 health conditions to identify people in the MEPS with a chronic condition based upon 
the ICD-9 condition codes in these data. This list is based upon the lists of health conditions currently used to 
determine eligibility for existing high risk pools in Colorado, Tennessee and Texas. Using the MEPS, we estimate 
that there are about 9.9 million uninsured people who have one or more of the pre-existing conditions that 
typically result in denial of coverage or a “rating-up” of premiums in these markets. 
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The key elements of this analysis are our estimates of expected health spending and the 
variance in expected health spending for each policy holder in the data. We developed these 
estimates based upon subsamples of the MEPS data for 2005 through 2007 that provide 
information on spending for each individual for two consecutive years. These data permit us to 
estimate average expected health spending at the beginning of the year based upon each 
individual’s reported health spending in the prior year. This results in expectations of spending 
that vary with health status, as approximated by prior year health spending. These data also 
enable us to estimate expected out-of-pocket costs and the variance in total expected spending 
used in our utility function (Figure 13).10  

Figure 13 
Average Cost Per Person in Two Consecutive Years by Percentile Ranking of First Year Spending at 

2011 Spending Levels: Privately Insured Only 

Percentile of 
Year 1  

Cost per Person 

(2010) Year 1 
Total 

Spending 

(2011) Year 2 

Expected  
Total 

Spending 

Standard 
Deviation of 

Expected 
Total 

Spending 

Expected 
Out-of-Pocket 

Standard 
Deviation of 

Out-of-pocket 
Spending 

10 Percent $0 $949 $4,685 $206 $858 
20 Percent $95 $1,225 $8,038 $215 $696 
30 Percent $286 $1,498 $6,907 $261 $659 
40 Percent $514 $1,661 $5,223 $389 $1,089 
50 Percent $835 $2,247 $6,001 $446 $889 
60 Percent $1,329 $2,879 $6,425 $591 $1,105 
70 Percent $2,130 $3,618 $7,731 $757 $1,147 
80 Percent $3,594 $4,798 $8,353 $1,027 $1,688 
90 Percent $6,605 $7,076 $13,720 $1,252 $1,707 
95 Percent $11,894 $9,267 $16,070 $1,520 $2,054 
97.5 Percent $19,865 $13,080 $22,933 $1,792 $2,529 
98.75 Percent $30,991 $18,084 $30,983 $2,666 $4,476 
100  Percent $81,910 $39,450 $57,158 $3,158 $6,974 
Average $4,043 $4,105 $12,405 $708 $1,611 

a/   Data is based upon the MEPS for 2004-2005, 2005-2006, and 2006–2007. We adjusted these data to 
correct for an undercount of people with the very highest expenditures, based upon actuarial data 
for people in commercial health plans.  
Source: Lewin Group Estimates using the The Health Benefits Simulation Model (HBSM). 

These data reveal the expected “regression to the mean.” That is, people with the highest 
expenses in the first year tend to have lower expenses in the next year, while people with little 
expense in the first year have higher costs in the following year. For example, an individual 
receiving heart bypass surgery can be expected to have high health expenditures in that year, 
but costs in the following year will tend to be lower as they recover. Similarly, people with little 

                                                      

10  The model imputes spending in the prior year based upon spending in the survey period for those who do not 
report spending data for two consecutive years.  
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or no spending in a given year may become ill and start to make greater use of the system in the 
second year.     

As discussed above, we used expected spending amounts for each person, including one for 
expected spending while insured and a second while uninsured. We estimated these amounts 
in the following steps: 

 Currently uninsured: For people who were uninsured in the MEPS survey, we used 
reported spending to estimate spending levels while uninsured. To estimate spending 
for these people while insured, we adjusted these spending amounts to match health 
spending reported by insured people with similar demographic and health status 
characteristics. These estimate costs are then used to estimate what expected spending 
levels would have been at the beginning of the year as illustrated in Figure 13.   

 Currently Insured: We assumed that health expenses while insured are assumed to be 
the same as they reported in the MEPS. We estimated spending while uninsured by 
adjusted these amounts to reflect the lower levels of spending reported by uninsured 
people with similar characteristics. These estimates of costs were then used to estimate 
what expected spending levels would have been at the beginning of the year as 
illustrated in Figure 13. 

3. Alternative Benefits Packages 

As discussed above, for each individual, we calculate a utility score for each of the coverage 
options available through the exchange. These include the Bronze, Silver, Gold, Platinum and 
catastrophic package (available for people under age 30 only).  The services covered under the 
Bronze, Silver, Gold and Platinum packages are the same; they differ only in terms of point-of-
service cost sharing. These packages are denoted in terms of “actuarial value,” where a plan 
that covers all of these services without patient cost sharing would have an actuarial value of 
1.0.  

The Bronze benefits package is to have an actuarial value of 0.6, which means that the cost 
sharing parameter (deductibles and copayments) are set at the level required to on average 
cover 60 percent of the cost of covered services. The actuarial value increases with each 
succeeding level of coverage to 0.7 for Silver, 0.8 for Gold, and 0.9 for the Platinum package. In 
Figure 14, we present model estimates of the level of copayments required to achieve the 
required actuarial values of each plan. We assume that the Catastrophic plan, which  available 
to only people under age 30 and people facing premiums under the Bronze package that exceed 
9.5 percent of income, would cover the same services with cost sharing calibrated to an actuarial 
value of 0.5.       
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Figure 14 
Example Co-payments Meeting Actuarial Standards under ACA: Illustrative Estimates for 2011 

 
Actuarial Value Example Deductible 

Example 
Coinsurance 

Benefits Packages in the Exchange  

Platinum Package .90 $100/$200 10% 

Gold Package .80 $600/$1,200 15% 

Silver Package .70 $1,200/$2,400 25% 

Bronze Package .60 $2,500/$5,000 40% 

Bronze Small Employer .60 $2,000/$4,000 50% 

Catastrophic  .50 $2,500/$5,000 50% 

Cost Sharing Subsidy Health Plans 

Less than 150% FPL .94 $0/$0 8% 

150% to 200% FPL .87 $150/$300 10% 

200% to 250% FPL .73 $1,000/$2,000 25% 

250% to 400% FPL .70 $1,200/$2,400 25% 

Parameters specified in legislation 

a/ The Act also reduces the maximum out-of-of pocket spending limits by income level. 
Source:  Lewin Group Estimates using the Health Benefits Simulation Model (HBSM). 

4. Accounting for Risk Factors under the ACA 

We model the effect of open enrollment and pre-existing condition exclusions based upon their 
effect on risk to the individual for going uninsured. The challenge in using this function is 
estimating the perceived risk of going without insurance under the ACA. For elimination of the 
mandate to cause the premium spiral that many expect, the perceived risk of going without 
insurance must be low enough that many relatively healthy people feel comfortable going 
without coverage. But if the perceived risk of going uninsured is high, we should see little 
coverage loss from lifting the mandate.  

The ACA alters the financial risk of going without coverage by prohibiting insurers from 
imposing pre-existing condition exclusions. If not for the annual open enrollment period, this 
would permit people to delay taking coverage until they need services without fear of pre-
existing condition exclusions. This could ignite the premium spiral that many fear if the 
mandate is eliminated. However, under the ACA, the individual would not be able to take that 
coverage for up to 11 months until the annual open enrollment period, which retains for the 
individual substantial risk for going without insurance.  

We assume that people reporting a chronic health condition in the MEPS have high perceived 
risk of going without coverage which we account for by using 100 percent of the variance in 
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expected health costs as a measure of perceived risk.11,12 For people who did not report a chronic 
health condition, we assume that they consider themselves to be at risk for accidents and 
emergency care if uninsured. Based upon data from the Agency for Healthcare and Quality 
(AHRQ), about 34 percent of all hospital admissions for the commercially insured population 
originate in the emergency room.13 Based on this estimate, we used 34 percent of the variance in 
total expected health spending as a proxy for perceived risk for these individuals.  

5. Simulation of the ACA 

Before simulating the effects of removing the mandate, we estimate the number of people 
taking coverage under the ACA as written using the methodology described above. People are 
assumed to choose the coverage option that yields the highest utility score given their expected 
health spending and eligibility for subsidies. Thus, an individual is assumed to go uninsured if 
the utility score for being uninsured is greater than the utility scores for the five health plans. 
Alternatively, individuals are simulated to take one of the five health plans (four if over age 30) 
with the highest utility score. Older and sicker people tend to elect plans with higher actuarial 
values, while younger and healthier people tend to enroll in less comprehensive coverage.  

We calibrated the model to reflect estimates of the impact of the ACA on coverage using the 
probability/elasticity-based methodology described in prior sections. Specifically, we calibrated 
baseline results under the ACA to replicate the estimates that the model generates using the 
probability models described above. Upon reviewing the simulations, we found the results 
were sufficiently similar that we ultimately calibrated the utility model only for non-subsidy-
eligible people who would have had have non-group coverage under prior law.     

6. Eliminating the Individual Coverage Mandate 

We used the calibrated model to simulate our second scenario, where the ACA is implemented 
exactly as under current law, with the exception that the mandate and penalty for going 
uninsured are lifted. The primary change in the calculation is that the variance on expected 
health spending without coverage (equation 2) is greatly reduced by the fact that people can 
delay taking coverage until they become ill without fear of pre-existing condition exclusions, 
although some risk remains for emergencies and limits on access to coverage due to the open 
enrollment requirement. We estimate that this would induce a potential premium spiral in the 
non-group market that would ultimately increase premiums by 12.6 percent before leveling 

                                                      

11     See: Pauly, MV., Herring, B., Song D., “Tax Credits, the Distribution of Subsidized Health Insurance Premiums, 
and the Uninsured, ” Forum for Health Economics & Policy, Vol. 5, no. 5, 2002; and Eibner, C., et al., “Establishing 
State Health Insurance Exchanges: Implications for Healthy Insurance Enrollment, Spending, and Small 
Businesses,” (report to the Department of Labor), RAND Corporation, 2010. 

12  We used a list of about 50 health conditions to identify people in the MEPS with a chronic condition based upon 
the ICD-9 condition codes in these data. This list is based upon the lists of health conditions currently used to 
determine eligibility for existing high risk pools in Colorado, Tennessee and Texas. Using the MEPS, we estimate 
that there are about 9.9 million uninsured people who have one or more of the pre-existing conditions that 
typically result in denial of coverage or a “rating-up” of premiums in these markets. 

13  See: Owens, P., and Elixhauser, A., “Hospital Admissions That Began in the Emergency Department, 2003,” 
Agency for Healthcare Research and Quality, February 2006. 
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out.14 Non-group coverage would fall from 30.7 million people with the mandate to 26.2 million 
people (Figure 15).  

Figure 15 
Non-group Coverage under the ACA with and without the Individual Mandate and Penalty 

(thousands)  

 People with 
Individual Coverage 

under ACA 

ACA without Mandate:  
No Oother Changes to ACA 

People 
(millions) 

Benefits 
Cost per 
Person  

People 
(millions) 

Benefits 
Cost per 
Person  

Selection 
Factor d/ 

In Exchange: With 
Subsidy 22.1 $3,838 20.8 $4,135  7.7% 

In Exchange: No 
Subsidy 4.0 $4,494 2.3 $6,060  34.9% 

Out of exchange: No 
Subsidy 4.6 $2,478 3.0 $3,126  26.2% 

Total 30.7 $3,721 26.2 $4,189  12.6% 

Number Uninsured 
(millions) 20.7 28.6 

a/ Equals average costs for covered people without mandate over average costs under the ACA. 
Source: Lewin Group estimates using the Health Benefits Simulation Model (HBSM). 
 

These estimates illustrate the stabilizing impact that premium subsidies can have on premiums 
and coverage. About two-thirds of people with coverage in the non-group market under the 
ACA will receive subsidies limiting individual and family premiums for the second lowest cost 
“Silver” plan so they do not exceed a specified percentage of income (2.5 percent to 9.5 percent 
depending on income). The subsidy can be applied to purchase of a more costly plan in the 
exchange. These people are much less likely to discontinue coverage under these scenarios 
because the subsidies will cover most or even all of any increase in premiums resulting from the 
elimination of the mandate.  

For example, in the no mandate scenario, benefits costs for people in the individual market who 
do not qualify for subsidies would increase by 34.9 percent in the exchange and 26.2 percent out 
of the exchange.  However, average benefits costs for people receiving subsidies would increase 
by only 7.7 percent, reflecting that most of the premium increases for this group will be paid 
with the tax credit, thus reducing coverage loss. This limits the overall premium increase 
throughout the market to about 12.6 percent. 

As shown in Figure 15, the number of people who remain uninsured would increase from 20.7 
million people under the ACA as written to 28.5 million people if the mandate and penalty are 
lifted. This is a net increase in the number of uninsured under the ACA of 7.8 million people.      

                                                      

14  HBSM simulates this “spiral” using an iterative process that repeatedly simulates premiums and consumer 
coverage choices until premiums equal actual costs for the insurance pool.  
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7. Allowing for Downgrades in Coverage  

An important aspect of this simulation is that it models both discontinuations of coverage and 
downgrades in coverage resulting from increases in premiums. We anticipate that eliminating 
the mandate will increase premiums enough that many people will discontinue coverage. 
However, for some of these individuals, the utility score for less comprehensive coverage will 
continue to be greater than the utility of going without insurance, even at the higher premium 
levels. In our simulations, these individuals are assumed to downgrade their coverage to a less 
comprehensive plan rather than simply becoming uninsured.   

For example, someone simulated to purchase the Silver plan under the ACA may respond to 
the premium increase by purchasing the Bronze plan. In our simulations, this will happen in 
cases where the utility score of the Bronze plan for that individual is still greater than the utility 
score for going uninsured. 

Allowing for coverage downgrades has the effect of reducing our estimates of coverage loss due 
to the elimination of the mandate. For example, when we limit the analysis to simply a choice 
between the Silver plan and going uninsured, we estimate that about 9.1 million people would 
lose coverage. Allowing for coverage downgrades reduced our estimate of coverage loss to 7.8 
million people, because some of these individuals will move to a lower-cost health plan rather 
than actually going uninsured (Figure 15).    

8. Changes in Sources of Health Insurance 

Eliminating the mandate will affect the number of people covered under Medicaid, non-group 
coverage and employer health insurance. In Figure 16, we present the distribution of people by 
pre-ACA source of coverage and source of coverage under the ACA. These estimates are 
consistent with those published in earlier reports on the impact of the ACA. 15 We also present 
this coverage distribution assuming the ACA is implemented without the coverage mandate 
and penalty in Figure 17.  

As discussed above, eliminating the mandate would result in 7.8 million fewer uninsured 
people taking coverage than under the ACA. Non-group coverage would fall by 4.5 million 
people, mostly among those not eligible for subsidies. There would be a net reduction in the 
number of people with employer coverage of 2.1 million people.   

 

                                                      

15  “The Patient Protection and Affordable Care Act (PPACA): Long Term Costs for Governments, Employers, 
Families and Providers,” Lewin Group, Staff Working Paper # 11, June 8, 2010 
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Figure 16 
Change in Primary Sources of Coverage under the ACA Nationally Assuming Full Implementation in 2011 (Scenario #1) 

(thousands) 

 

Private Coverage Through 
Exchange 

Private Coverage Out 
of Exchange 

Employer 
Retiree 

Medicaid 
& CHIP 
(excl 
duals) 

Medicare, 
TRICARE 
& Other 

Uninsured 

Employer 

Individual 

Employer Individual With 
Subsidy 

Without 
Subsidy 

Employer Workers 
and Dependents 148,917 11,666 6,076 1,988 125,084 175 0 3,356 38 534 

Non-Group 12,040 312 4,205 299 775 4,149 0 902 0 1,399 

Employer Retiree 3,288 0 0 0 0 0 2,960 327 0 0 

TRICARE 5,344 0 0 0 0 0 0 0 5,344 0 

Medicare 32,852 0 0 0 0 0 0 0 32,852 0 

Medicare Dual 
Eligible 8,796 0 0 0 0 0 0 0 8,796 0 

Medicaid/CHIP 45,228 487 2,208 0 1,048 47 0 41,425 9 4 

Uninsured 51,632 2,059 9,566 1,757 5,398 229 0 13,838 0 18,786 

Total 308,098 14,523 22,056 4,044 132,304 4,600 2,960 59,848 47,038 20,723 

a/ For illustrative purposes, we assume that the programs are fully implemented and enrollment is fully matured in 2011 
Source:  Lewin Group Estimates using the Health Benefits Simulation Model (HBSM). 
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Figure 17 
Change in Primary Source of Coverage under the ACA without the Coverage Mandate Nationally Assuming Full Implementation in 2011 

(Scenario #2) 
(thousands) 

 

Private Coverage Through 
Exchange 

Private Coverage Out 
of Exchange 

Employer 
Retiree 

Medicaid 
& CHIP 
(excl 
duals) 

Medicare, 
TRICARE 
& Other 

Uninsured 

Employer 

Individual 

Employer Individual With 
Subsidy 

Without 
Subsidy 

Employer Workers 
and Dependents 148,917 12,001 5,446 607 126,037 88 0 3,389 50 1,300 

Non-Group 12,040 187 4,204 283 283 2,770 0 891 0 3,423 

Employer Retiree 3,288 0 0 0 0 0 2,960 327 0 0 

TRICARE 5,344 0 0 0 0 0 0 0 5,344 0 

Medicare 32,852 0 0 0 0 0 0 0 32,852 0 

Medicare Dual 
Eligible 8,796 0 0 0 0 0 0 0 8,796 0 

Medicaid/CHIP 45,228 385 2,318 0 713 29 0 41,769 9 5 

Uninsured 51,632 1,596 8,867 1,433 3,519 141 0 12,249 0 23,827 

Total 308,098 14,169 20,836 2,322 130,552 3,028 2,960 58,625 47,051 28,555 

a/ For illustrative purposes, we assume that the programs are fully implemented and enrollment is fully matured in 2011 
Source:  Lewin Group Estimates using the Health Benefits Simulation Model (HBSM). 
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Our estimates of the net loss of employer coverage without the mandate reflect two effects on 
employer coverage in our model. First, dropping the mandate reduces the number of employers 
who would start offering coverage and the number of eligible workers who take coverage when 
offered. Second, as discussed above, we estimate that some employers of lower-wage workers 
will drop coverage if their work force can obtain coverage through Medicaid or the exchange 
with subsidies at a lower cost. Because eliminating the mandate increases non-group premiums, 
we estimate that fewer employer groups will find it advantageous to move to non-group 
coverage under the exchange, resulting in fewer employers dropping coverage.  

Lifting the mandate and penalty would reduce Medicaid enrollment by about 1.2 million 
people. This figure masks largely offsetting effects on Medicaid coverage. While eliminating the 
mandate would reduce enrollment, some individuals will take Medicaid in cases where their 
employer decides against offering coverage. Thus, overall we estimate a net loss of Medicaid 
enrollment of 1.2 million people if the mandate is lifted. 

9. Other Factors Affecting Coverage 

Our estimates can be criticized for assuming that the impact of the mandate on coverage will be 
limited to the monetary incentives created by penalty. Auerbach explains that many individuals 
may comply with the mandate even if the penalty is less than the cost of insurance.16 This is 
partly because compliance with the mandate has psychic rewards such as the satisfaction of 
being a good citizen or freedom from fear of further consequences, real or imagined. The 
literature indicates that compliance with mandates has ranged between 63 and 85 percent for 
such things as minimum wage requirements, auto insurance and payment of taxes. Also, people 
have something of value when they obtain health insurance while paying the penalty leaves the 
individual with nothing. In addition, it is also argued that there is a “disutility” to receiving free 
care that will affect decision making.  

However, there are factors that could just as easily reduce compliance with the mandate. For 
example, failure to pay taxes or to have automobile insurance can have downstream 
consequences such as high-dollar fines, imprisonment or loss of driving privileges, while there 
are no consequences to going without health insurance beyond the penalty. Also, while there 
may be disutility to receiving free care, there also is a stigma to participating in a public 
assistance programs such as Medicaid or even the health insurance tax credit. The mandate is 
unpopular with much of the public, which could also lead to reduced compliance. Moreover, 
even without accounting for these psychic factors, our estimates show that about 93 percent of 
the non-Medicare population would have coverage under the ACA mandate, which is already 
well above the range of compliance with the mandates cited above.  

The key point here is that there is little basis for quantifying how the combination of these 
factors will affect coverage decisions. Thus, any adjustments to our enrollment assumptions 
would be speculative, arbitrary and possibly of the wrong sign. Moreover, these psychic effects 

                                                      

16 Auerbach et al., “Will Health Insurance Mandates Increase Coverage? Synthesizing Perspectives from the 
Literature in Health Economics, Tax Compliance, and Behavioral Economics,” Working Paper Series, 
Congressional Budget Office, August 2010. 
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would cancel out in this study. If we were to have used such assumptions, we would have 
shown a greater increase in coverage under the ACA. But this additional coverage would have 
been eliminated by lifting the mandate leaving us with exactly the same number of uninsured 
that we show in this study without the mandate.     

10. Sensitivity Analysis 

Because utility functions are driven by the assumptions, it is important to test the sensitivity of 
the estimates to alternative assumptions. There is evidence that a substantial portion of the 
uninsured see themselves as “risk-averse.” Data from the 2007 Health Tracking Household 
Survey conducted by the Center for Studying Health System Change (HSC) indicate that 49.6 
percent of uninsured people with “No Health, Medical Bill or Access Problems” report 
themselves to be risk-averse.17 Thus the risk of being uninsured for medical emergencies may 
motivate many of the uninsured to obtain coverage, particularly if premium subsidies are 
available. Consequently, we performed sensitivity analysis that incorporates alternative 
measures of consumer risk and risk aversion.   

Some risk-averse individuals may decide to continue purchasing coverage to protect against 
catastrophic health care costs, even though they expect to spend less than the premium amount. 
The use of open enrollment periods would heighten this sense of risk. Conversely, many people 
have little idea of what their expected spending will be in the coming year, since people can not 
predict medical emergencies.  

We also used the utility function to estimate the impact of the no-mandate scenario assuming 
low-range and high-range assumptions for risk aversion as measured by the Arrow-Pratt 
absolute risk aversion coefficient.18 These data show that the increase in the number of 
uninsured without the mandate would range between 6.0 million and 9.3 million people (Figure 
18). The premium increases would range between 6.6 percent and 18.0 percent. 

 

                                                      

17   Cunningham, P., ”Who Are the Uninsured Eligible for Premium Subsidies in the Health Insurance Exchanges”, 
The Center for Studying Health System Change, No. 18, December 2010. 

18    See: Pauly, MV., Herring, B., Song D., “Tax Credits, the Distribution of Subsidized Health Insurance Premiums, 
and the Uninsured, ” Forum for Health Economics & Policy, Vol. 5, no. 5, 2002; and Eibner, C., et al., “Establishing 
State Health Insurance Exchanges: Implications for Healthy Insurance Enrollment, Spending, and Small 
Businesses,” (report to the Department of Labor), RAND Corporation, 2010.     
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Figure 18 
Sensitivity to Uncertainty and Risk Aversion Assumptions in Simulating the Impact of the ACA 

Without a Mandate a/,b/ 

Assumptions on Risk and Risk Aversion 
Change in Uninsured as 
Compared with the ACA 

as Written (millions)  

Change in Premiums in 
the Non-group Market 

Compared with the 
ACA as Written 

With Adjustments for Uncertainty and Risk Aversion   

ACA without Mandate – No other Changes to ACA   

    Midpoint Risk Aversion Coefficient (0.00084)  7.8 12.6% 

    High Range Risk Aversion Coefficient (0.00113)   6.0 6.6% 

    Low Range Risk Aversion Coefficient (0.00054)  9.3 18.0% 
   

a/   Assumes that the individual mandate and penalty are lifted with no other changes such as allowing 
the use of pre-existing condition exclusions for people who have not maintained coverage.  

b/   All estimates reflect an iterative modeling approach where premiums and enrollment adjust until 
premiums equal costs for the people selected to have coverage.  

Source: Lewin Group estimates using the Health Benefits Simulation Model (HBSM). 
 
H.  Strengths and Weaknesses of Approach 

Our model has also been widely used at the state and national levels, and over the years has 
been vetted by some of the nation’s leading experts in health policy and micro-simulation 
modeling. We used two major RWJF projects in which we simulated proposals developed by 18 
nationally known health policy experts and stakeholder groups. Our continuous use of HBSM 
permits us to regularly update the model to use the most recent data.  

We have been criticized for placing too great an emphasis on price in modeling the selection of 
health plans. We have focused on price effects because they offer an objective basis for 
simulating coverage. But there are other factors that will shape the choice of health plans such 
as perception of coverage source and selection effects associated with insurer marketing 
strategies and benefits design. While we simulate major drivers of selection due to price 
differentials and the likelihood of taking coverage by health status, we do not simulate insurer 
marketing strategies endogenously. This would require external input of actuarial assumptions.  

A related potential weakness of HBSM is that we assume that subsidies will be viewed by 
consumers as changes in the price of health insurance. In fact, people may have more complex 
responses to subsidies such that the effect of a given subsidy amount is not the same as the 
response to an actual reduction in price of 10 percent. 

Another issue is that in some of the detailed impacts analyses we perform for states, we are 
forced to extrapolate from national or regional data. This includes analyses of changes in health 
spending for families and some groups of employers. This is disconcerting to state policy 
makers because they understand how their state is unique. For this reason we sometimes limit 
the state level analyses to those that can be performed using state-specific data only.  
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Due to the uncertainty in developing these projections, we have developed a version of this 
model that can be used to simulate effects under other assumptions. This is now being used by 
health plan actuaries developing marketing strategies.  


