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Abstract

Public programs frequently use observable characteristics of recipients, such as in-
come, to target benefits. We show theoretically that when the provision of the subsi-
dized good is decentralized to intermediaries with market power, targeting of subsidies
induces a “demographic externality” that can distort the incidence and efficiency of
public transfers. We examine this possibility empirically in the context of means-
tested subsidies for privately-provided health insurance under the Affordable Care Act
(ACA). We estimate that the overall incidence of premium subsidies on consumers in
ACA Marketplaces is less than 50 percent, and a third of net government spending
on premium subsidies is a deadweight loss. Market power in the presence of means-
tested subsidies leads to regressive redistribution, lowering consumer surplus and rates
of insurance in the poorer population targeted by subsidies. Under sufficiently high
social preferences for redistribution, however, means-tested subsidies still dominate
income-invariant transfers.
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1 Introduction

Many public programs, such as housing assistance, food stamps, health insurance, free school

lunch, and energy assistance, are in-kind government transfers targeted to recipients based

on observable characteristics such as income, age, employment, family, or disability status

(Akerlof, 1978; Nichols and Zeckhauser, 1982; Smeeding, 1984; Currie and Gahvari, 2008;

Hoynes and Schanzenbach, 2016). The literature studying the economic costs and benefits of

such transfers has almost exclusively focused on potential distortions in recipients’ behavior,

while assuming that the subsidized goods or services are provided by a benevolent government

or perfectly competitive firms (recent examples include Jacob and Ludwig, 2012; Allcott et

al., 2015; Lieber and Lockwood, 2019; Basurto et al., 2017; Hendren and Sprung-Keyser,

2020). In practice, however, governments are increasingly relying on imperfectly competitive

intermediaries to deliver subsidized benefits.1 The fiscal magnitude of this shift is staggering.

In health insurance alone, for example, the US government spends $0.6 trillion annually

in subsidies for products provided by private firms (CBO, 2019a,b,c), with an expansion

projected under the Biden administration for 2021 onward.2 Yet, despite the importance of

understanding the economics of such environments for policy-making, the existing literature

provides little guidance on how the presence of profit-maximizing intermediaries may affect

the productive efficiency and the allocative properties of targeted in-kind transfers.

In this paper, we seek to close this gap by extending the literature along two dimen-

sions. First, we combine insights from both public economics and industrial organization to

outline a set of fundamental economic forces that characterize the equilibrium outcomes of

subsidy targeting under market power. Second, we apply these insights to the subsidized

health insurance market that was launched under the Affordable Care Act in 2014 (hereafter:

“ACA Marketplaces”), an important empirical setting that provides insurance to nearly ten

million people in the United States and costs the federal government more than $40 bil-

lion in annual outlays. Conceptually, we show that in addition to the standard imperfect

pass-through of subsidies to consumers, a subsidy-induced “demographic externality” arises.

Targeted transfers change the relative importance of different consumers in the firm’s profit-

maximization problem and the equilibrium price a given consumer faces becomes a function

1Private provision is frequently motivated by the desire to improve program efficiency through competition
as well as to reduce fiscal uncertainty for federal and state program budgets.

2Contracting with private firms to provide public benefits is particularly common in health care. Poterba
(1996) outlines the stark differences in the choice of public policy instruments between education and health
care, highlighting the much more common payment to private agents—rather than direct provision—in the
health domain.

1



of her neighbors’ eligibility for transfers.3 This externality can distort both which consumers

benefit from subsidies and aggregate efficiency. In our ACA setting, we find that only 50%

of surplus generated by subsidies is passed through to consumers, while the rest is captured

by firms. Critically, we find that the interaction of market power with targeting generates

regressive distributional effects in ACA markets, leading to disproportionately lower con-

sumer surplus and insurance rates among lower income and older consumers relative to an

environment with perfect competition, working counter to the policy-makers’ targeting goals.

The subsidy-driven interdependency of consumers belongs to a broader class of mecha-

nisms where equilibrium outcomes are a function of the distribution of heterogeneous con-

sumers in the same market. An extensive literature has studied several distinct types of

such mechanisms. The classic notion of adverse or advantageous selection, for example, is

a cost-driven demographic externality in which consumers are linked through risk pooling

(Rothschild and Stiglitz, 1976). Tebaldi (2017), which is the closest work to our paper, both

methodologically and in terms of the empirical context, examines such cost-based externality

in the California ACA market. He estimates efficiency distortions that arise because insurers

pool risks across consumers of different ages that have different costs, but are constrained in

how much they can price-discriminate based on age. Demand-driven demographic externali-

ties can arise due to the pooling of consumers with heterogeneous preferences. For example,

features of differentiated products available to a consumer may depend on the preferences of

the consumer’s neighbors (George and Waldfogel, 2003; Waldfogel, 2003). In general, when

price discrimination is prohibited, the price a given group pays is a function of the distribu-

tion of other demand types (Stole, 2007). In markets with selection, differences in consumer

demand types may correlate with differences in costs, combining preference-based and cost-

based spillovers (Finkelstein and McGarry, 2006; Handel et al., 2019; Shepard, 2016). In this

paper, we develop a modeling strategy that encompasses these disparate effects in a unified

framework. This allows us to assess the equilibrium interactions of the cost, demand, and

subsidy spillover channels with market power.

The aggregate direction of distortions attributable to the interaction of market power and

targeted transfers is theoretically ambiguous and is thus an empirical question in any given

setting. In this paper, we ask this empirical question in the context of a publicly subsidized

health insurance market. We consider ACA Marketplaces facilitated through the federal

online platform www.healthcare.gov that operates in 36 states. The ACA Marketplaces

3The externality does not arise if firms are able to perfectly price-discriminate and set a different price
for each group of differentially targeted consumers. Such perfect price discrimination is rarely possible in
practice. In our empirical context, for instance, insurers are regulated to set one price per market.
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provide a fruitful empirical laboratory for studying the impact of market power on targeted

transfers for several reasons. First, it is an important market with nearly 10 million enrolled

consumers that is expected to grow in the future. Second, targeted transfers are a first-order

feature of the market: the vast majority (85%) of consumers receive a means-tested tax

credits to help defray premium costs. The generosity of the tax credit is a declining function

of a consumer’s income, reaching zero for higher-income consumers. Third, the significant

exercise of market power in this environment is likely, as many geographic markets are

highly concentrated. Fourth, firm pricing is regulated and premiums cannot vary by income.

Given these institutional features, we anticipate the interaction between means-tested public

transfers and market power in this setting to be quantitatively important.

To quantify this interaction, we formulate and estimate a structural model of supply and

demand for ACA Marketplace insurance plans. On the demand side, we utilize the institu-

tional setting of the Marketplaces to implement a within-market identification strategy that

leverages price variation generated across consumers by the regulatory design of subsidies.

On the supply-side, we derive equilibrium first-order conditions that link prices and marginal

costs, incorporating the demographic externality, risk-sorting, and regulatory constraints on

prices.

With the estimates of demand and supply in hand, we perform several counterfactual

simulations of the market equilibrium that allow us to measure the impact of market power

on subsidies. We start by simulating a counterfactual environment without subsidies, holding

all else equal. This allows us to measure the aggregate efficiency of existing subsidies and

their incidence between consumers and producers. We report three major findings: subsidies

make consumers and firms better off by an additional $14.8 billion; firms capture $7.9 billion

of that surplus, or 53 percent; and the program generates a deadweight loss of $5.7 billion,

as it requires $20.5 billion in additional (net) government expenditures.4

The distribution of surplus from targeted subsidies is highly heterogeneous across con-

sumer types. While all subsidized consumers are better off with subsidies than without, the

lowest-income consumers experience up to a four-fold higher increase in consumer surplus

than partially-subsidized consumers, while unsubsidized consumers are modestly worse-off

with subsidies than without. A similar pattern characterizes the effect of subsidies on the

rate of insurance coverage. Subsidies increase insurance take-up among the lowest income

consumers by up to 80 percentage points, while reducing coverage rates slightly among un-

4We compute government expenditures on subsidies net of savings on publicly paid uncompensated care.
Further, if raising extra $20.5 billion cost taxpayers 30 cents on a dollar, then the deadweight loss of the
program accounting for the cost of public funds would be $11.9 billion.
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subsidized consumers. Dovetailing with our theoretical framework, subsidies exert counter-

vailing forces on the equilibrium prices in this market, simultaneously attracting inherently

more elastic, lower-income consumers with higher marginal costs while also directly lowering

demand elasticity.

Next, we turn to the question of how much market power exerted by firms on ACA Mar-

ketplaces affects the distributional outcomes of means-tested transfers. As this is a central

question of the paper, we pursue two complementary measurement approaches. First, we

compare the level of consumer surplus and insurance rates among different consumers types

under the observed regime with subsidies and imperfect competition and a counterfactual

regime that holds subsidies fixed but removes market power. We find that in the presence of

subsidies market power reduces overall consumer surplus by 21 percent and aggregate rate

of insurance by nearly 15 percentage points (from 59 to 45 percent insured). The largest rel-

ative decline in consumer surplus form market power occurs among the poorest consumers:

we estimate a decline in consumer surplus of 18 percent on average among unsubsidized

consumers with income over 400% FPL and a decline of 46 percent among consumers with

incomes between 150% and 200% FPL. Similarly, while consumers with incomes over 400%

FPL experience a ten percentage point drop in insurance rate, consumers with incomes in

between 200% to 300% FPL see nearly a 25 percentage drop in the coverage rate.

Our second approach measures the difference in gains from subsidies with and without

market power. We compare two scenarios. The first scenario assumes that means-tested

subsidies are rolled out into a perfectly competitive market. We measure gains in consumer

surplus and insurance coverage rates by consumer type. This variation in gains across con-

sumer types reveals the distributional effects of transfers under perfect competition.5 We

then contrast this to the gains in consumer surplus and insurance rates in the scenario where

means-tested transfers are rolled out into an imperfectly competitive market. Comparing

the gains from means-tested subsidies (relative to no subsidies) by different consumer types

between the competitive and imperfectly competitive scenarios allows us to assess how much

market market power distorts the distributional effects of subsidies. We find that market

power lowers the average gain from subsidies across all consumers by $270 per capita (from

$613 to $343), or 44 percent, while disproportionately harming the lowest-income and oldest

consumers. The gains in consumer surplus from subsidies are on average ca. $1,000 (or 46

percent) lower among consumers age 60 or older with income under 300% FPL when markets

5If all consumer types have equal marginal costs, as is the case in most product markets, this incidence
will be equal to the schedule of subsidies, subject to a zero-price lower bound. With risk sorting, even under
perfect competition subsidies may change insurer costs and affect unsubsidized consumers.
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are imperfectly competitive. Thus market power redistributes the marginal subsidy dollar

away from the intended means-tested schedule.

The take-away from our results is that when imperfectly competitive intermediaries pro-

vide a subsidized good, the market power of these intermediaries can interfere with distri-

butional objectives of the policy-maker. These results cast doubt on the effectiveness of

the common approach of incorporating distributional policy instruments into environments

where a publicly subsidized good is privately provided.

A natural question is whether there are alternative subsidy mechanisms that still pro-

vide incentives for consumers to buy insurance, but reduce efficiency distortions from market

power. We consider this question in the last section of the paper by examining one commonly-

proposed alternative mechanism: “flat” subsidies that remove means-testing completely but

keep net government spending the same. We find that flat subsidies lead to substantially

higher subsidy pass-through to consumers and reduce the deadweight loss. However, if the

society has preferences for redistribution, then the choice between means-testing versus flat

subsidies generates a stark equity-efficiency tradeoff. In the absence of preferences for redis-

tribution, means-testing is a strictly dominated mechanism in this market. As we estimate

higher marginal utility of income among lower-income households, our model implies that

these households have low willingness to pay for health insurance, preferring cash transfers

to in-kind subsidies for insurance.6 This results does not hold, however, if we allow for a

welfare function that puts value on redistribution per se. We use the Atkinson (1970) welfare

function with constant relative inequality aversion, which assigns higher welfare weights to

consumers with lower income, to illustrate this point. We estimate that from the consumer

surplus perspective, means-testing becomes preferred to flat vouchers once the preference for

redistribution is relatively strong, with the inequality aversion parameter higher than 1.3,

implying that the society values transferring $1 to a household with income of $17,820 (150%

FPL in 2017 for a single person household) as much as transferring to $3.6 to a household

with income of $47,520 (400% FPL in 2017 for a single person household).

Our work relates closely to the growing literature on the design of subsidies for health

insurance in general (Curto et al., 2015; Jaffe and Shepard, 2018; Decarolis, 2015; Decarolis

et al., 2020; Miller et al., 2019; Einav et al., 2019) and in the ACA Marketplaces more

specifically (Aizawa, 2019; Aizawa and Fang, 2020; Aizawa and Fu, 2020; Tebaldi, 2017;

6This finding is not unique to ACA Marketplaces, or even health insurance more generally, and has been
documented in other health insurance settings (Finkelstein et al., 2019), as well as other markets such as
subsidized housing (Rosen, 1985).
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Tebaldi et al., 2019).7 Our results also speak to the optimal design of rating areas (a

regulatory grouping of markets where prices must be set equally for a given plan), which has

been investigated in Dickstein et al. (2015). Alternative rating areas would lead to different

pooling of demographics and would thus generate different equilibrium outcomes under the

mechanism that we investigate in this paper.

Outside of health insurance, our paper is conceptually similar to a set of recent papers

that have examined the strategic motives of private firms delivering goods that are publicly

subsidized for some consumers but not others, across a variety of domains. For example,

Cellini and Goldin (2014) and Fillmore (2019) have examined the relationship between federal

grants that only some students are eligible for and college tuition; Rothstein (2010) examined

how firms set wages in the presence of the Earned-Income Tax Credit; Goldin et al. (2018);

Meckel (2019); Meckel et al. (2020) consider the effects of food assistance programs on the

pricing and entry of grocery stores; and Rosen (1985); Eriksen and Ross (2015); Collinson

and Ganong (2018); Waldinger (2018) examine the efficiency of housing vouchers and how

they may change housing prices. We seek to generalize the insights from this literature into

a framework that is likely to be applicable in a variety of settings, including health insurance

that accounts for by far the largest share of such transfers in the US.

The paper proceeds as follows. Section 2 discusses the theoretical framework. Section

3 gives a brief primer on the ACA Marketplaces and describes our data sources. Sections

4.1, 4.2, and 4.3 lay out the empirical models of demand and supply, and describe how

we measure welfare. 4.4 reports estimation results. Section 5 then proceeds to simulate

counterfactual equilibria to measure the efficiency and incidence of observed transfers and

the role of market power. Section 6 briefly concludes.

2 Theory

We are interested in the interaction between targeted transfers and market power in general

economic settings. Consider a market that is populated with consumers that have a distribu-

tion of types, D, which encapsulates salient consumer characteristics such as endowments,

7More broadly, our work also relates to the literature that has considered the incidence of tax exclusions
that are effectively subsidies for employer-sponsored health insurance plans (e.g., Gruber and Washington,
2005; Gruber, 2005; Gruber and Poterba, 1996) as well as the design of employer rather than government
subsidies for health insurance (Cutler and Reber, 1998; Ho and Lee, 2019). Further, Saltzman et al. (2015);
Taylor et al. (2015) used the RAND Corporations model of employer-sponsored insurance to simulate an
extensive set of alternative subsidy designs for ACA Marketplaces in a stylized framework with no strategic
firms.
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preferences, or risk. On the supply side, firms offer a set of products to consumers and

compete under a set of market rules, r, set by the policymaker. Such rules might include

restrictions on the minimum set and types of products firms must offer or limits to price

discrimination. Let θ ∈ Θ represent the current market structure out of the set of all possible

market structures; we normalize θ0 to represent perfect competition. The government sets a

subsidy schedule, Z(D), which gives targeted transfers to consumers based on demographics

for the sole purpose of purchasing a product in this market.

Within this environment, define the distribution of an equilibrium outcome—such as a

social welfare function, some measure of the efficiency of government spending, or subsidy

incidence—as:

H(Z(D), θ,D, r), (1)

which takes the subsidy schedule, market structure, demographic distribution, and market

rules as arguments.

Various strands of the literature have examined components of Equation 1, but often in

isolation from each other. For example, the extensive literature investigating the equilibrium

effects of asymmetric information is often concerned with assessing the role that D plays in

Equation 1. The vast majority of this literature has assumed that θ = θ0. For example,

Rothschild and Stiglitz (1976) and Azevedo and Gottlieb (2017) examine conditions under

which an equilibrium with adverse selection will exist while assuming perfectly competitive

insurance markets. Hendren et al. (2020) analyze the value of choice in insurance settings

with adverse selection and moral hazard and derive optimal Pigouvian subsidies under the

assumption of no market power. However, as highlighted by Mahoney and Weyl (2017),

failing to account for the interaction of selection and market power can potentially lead to

misleading policy conclusions.8

In contrast, the literature on optimal subsidy design has primarily focused on the role of

Z(D). A central object of interest in this literature is the effect on equilibrium outcomes of

introducing a subsidy:

H(Z(D), θ,D, r)−H(0, θ,D, r), (2)

where H would be, for example, the distribution of surplus across firms and consumers.

The vast majority of this literature examines subsidy design in the environment of perfect

competition or a benevolent government. A notable exception is a series of papers that have

considered the optimal subsidy design problem in the context of health insurance markets

8A small but growing empirical literature has started examining the role of market power in markets with
selection (e.g. Crawford et al., 2018).
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(e.g., Curto et al., 2015; Jaffe and Shepard, 2018; Decarolis, 2015; Tebaldi, 2017; Decarolis

et al., 2020; Miller et al., 2019; Einav et al., 2019). These papers keep the market structure

environment fixed and focus on the changes in equilibrium outcomes with respect to the

subsidy schedule given by the following functional derivative:

∂H(Z(D), θ,D, r)

∂Z(D)
. (3)

In this paper, we extend this prior literature by investigating how the distribution of

equilibrium outcomes H depends on the interaction between market structure θ and the

subsidies’ dependence on consumer type D. The change in outcomes going from the observed

market structure to perfect competition that we are interested in is:

H(Z(D), θ,D, r)−H(Z(D), θ0, D, r). (4)

By interacting this difference with the calculation in Equation 2, we can assess how market

power, ceteris paribus, changes the distribution of equilibrium outcomes in the presence of

targeted subsidies:

(H(Z(D), θ,D, r)−H(0, θ,D, r))︸ ︷︷ ︸
Subsidy Effect with Observed Market Structure

− (H(Z(D), θ0, D, r)−H(0, θ0, D, r))︸ ︷︷ ︸
Subsidy Effect under Perfect Competition

. (5)

A primitive that drives the outcome of 5 is the elasticity of the objective function with

respect to the distribution of demographics:

∂H(Z(D), θ,D, r)

∂D
. (6)

In settings where perfect price discrimination is either not possible or prohibited by regu-

lation, Equation 6 will typically be non-zero on its support. We term the dependence of

equilibrium outcomes on the distribution of types as a “demographic externality,” as gener-

ically a consumer’s outcome will depend on the distribution of its neighbors’ types.

We note that the effects captured by Equations 4, 5, and 6 do not necessarily depend on

any notion of asymmetric information in D; a market setting can have non-trivial interactions

between market power and subsidy targeting without suffering from either adverse selection

or moral hazard. The fact that Z(D) depends on D directly has the possibility of generating

economically-relevant demographic externalities. To illustrate these forces in more detail,

we turn to a simple worked example of a monopolist selling in an insurance market.
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Monopoly Example Consider a market where a single good is sold at a uniform price.

Suppose that there is a unit mass of consumers and each of them has the following utility

for the good:

Ui = u(p; di, θi, εi), (7)

where i indexes the consumer, p is the product’s price, di are consumer characteristics,

θi is a vector of utility parameters, and εi is a vector of preference shocks. Consumers

purchase a unit amount of the good if and only if Ui > 0. Denoting the distribution of

consumer characteristics by D and the joint set of preferences and shocks by F , market-level

demand—share of consumers buying the good s(p)—is formed by aggregating individual

demands:

s(p) =

∫
1(u(p; d, θ, ε) > 0)dFdD =

∫
sd(p; d)dD, (8)

where sd(p; d) is the share of consumers within group d who buy the good.

Now suppose the government introduces a schedule of targeted subsidies, Z(D), where

consumers of type d receive a transfer equal to zd if they buy the good and do not receive any

transfer if they do not. An extensive literature going back at least to Hylland and Zeckhauser

(1981) and Nichols and Zeckhauser (1982) discusses when in-kind targeted transfers may

improve target efficiency of distributional policies and be preferred by the government to

unrestricted cash transfers. For the moment we sidestep the issue of the optimality of

transfer design per se, and take the choice of the policy instrument Z(D) as given. We come

back to the question of subsidy design and the tradeoff between efficiency and redistribution

in the context of our empirical application in Section 5.

Given the subsidy schedule Z(D), demand shifts outward:

s(p, Z(D)) =

∫
sd(p− zd; d)dD. (9)

Next, consider the supply side of the market. Under perfect competition, prices are set

equal to average marginal cost. Denoting the marginal cost of each consumer type by cd,

the competitive price solves the following equation:

p =
1

s(p, Z(D))

∫
cd · sd(p− zd; d)dD. (10)

If marginal costs are equal across all consumer types, as is the case in many product markets,

Equation 10 reduces to the familiar p = c formulation.

When a private intermediary with market power is introduced to the model, there are
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additional changes in equilibrium. Rather than setting price at average marginal cost, the

firm sets prices to maximize profits:

π(p) =

∫
sd(p− zd)(p− cd)dD. (11)

The equilibrium price equalizes marginal revenue and marginal cost:∫
sd(p− zd) + p · ∂sd(p− zd)

∂p
dD =

∫
cd ·

∂sd(p− zd)
∂p

dD. (12)

In general, the equilibrium price under both market structures depends on the distribu-

tion of demographics D—a relationship that we label a “demographic externality.” Formally,

it is the functional derivative of (consumer-facing) price with respect to the distribution of

demographics:
∂(p− z)

∂D
. (13)

While the demographic externality encompasses many mechanisms that generate interde-

pendencies across consumers in a market, in our setting we focus on the demographic exter-

nality driven by means-tested public subsidies. To the first order, such subsidies change the

demand curve for lower-income consumers, reducing demand elasticity of these consumers

and increasing incentives for the firm to raise prices. In addition, subsidies change the rel-

ative importance of different consumer types in the firms’ profit function, with ambiguous

effects on the equilibrium price. For example, if lower-income highly-subsidized consumers

also have very elastic demand, attracting these consumers into the market could dampen

incentives to raise prices.

We highlight the mechanism of the demographic externality in the context of means-

tested public transfers because it may generate negative (and potentially ironic) equilibrium

outcomes. For example, suppose that consumers are all identical except for income. If the

government sets up a schedule of means-tested subsidies for the good that decline in income,

consumers in the middle of that income distribution will end paying more out-of-pocket for

the good when they are surrounded by relatively more poor consumers. This is a type of

price discrimination effect that is inverted from the standard model, where being surrounded

by high-income, low-elasticity neighbors can lead to an increase in prices. The demographic

externality that stems from targeted subsidies generates inequality in consumption across

markets solely due to demographic composition, which is an undesirable consequence of the

regulatory design.
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3 Institutional Primer and Data

Institutions Our empirical application is the US market for non-group health insurance

plans that was launched in 2014 under the Affordable Care Act (ACA). The ACA “Mar-

ketplaces” platform allows consumers to purchase health insurance plans for themselves and

their families. Insurance plans sold on this market are high dimensional products, offering

a variety of cost-sharing levels and provider networks. The financial characteristics of plans

are frequently summarized by its actuarial value that measures the fraction of costs that a

plan would cover for a standardized population. Plans are grouped into “metal levels” on the

basis of how much risk is borne by the insurer versus the consumer: Bronze (60% actuarial

value), Silver (70%), Gold (80%), and Platinum (90%); there is also a “catastrophic” level,

characterized by low premiums and high deductibles, that is only available to consumers

under 30. While several US states have created their own ACA Marketplace programs, most

states (37) use an online federal platform, www.healthcare.gov, to facilitate the purchase of

insurance; we focus on these so-called “federally-facilitated’ states in our analysis. About 9

million enrollees bought insurance on the Marketplaces in these states in 2017, which is the

year of our data. Figure 1 provides an example of the user interface on the healthcare.gov

platform.

Insurers selling on the ACA Marketplaces set premiums for their plans subject to several

regulatory restrictions. First, insurers are not allowed to reject enrollees based on pre-existing

health conditions and are not allowed to price-discriminate based on individual health risk.

Insurers can collect different premiums from consumers based on age, but the age gradient

in premiums has to follow a pre-specified regulatory age curve.9 Second, insurers have to

charge the same premiums in all counties that belong to the same “rating area.” Rating

areas are collection of counties pre-specified by each state. In practice, while insurers have

to charge the same price if they offer their product in all counties in a rating are, they do not

have to serve all counties in a rating area. Thus, following Fang and Ko (2018) we consider a

county to be the relevant market boundary in this market. Finally, insurer premiums have to

satisfy the medical loss ratio (MLR), which requires them to spend at least 80% of revenue

on medical reimbursement, constraining markups to be at most 25 percent. The MLR has

been documented to be binding for the majority of insurance contracts in this market (Cicala

et al., 2019).

9Insurers are also allowed to underwrite consumers’ smoking status; however, whether someone smokes
is hardly verifiable and very few consumers in the data are flagged as smokers. Consequently, we do not
consider prices for smokers in our analysis.
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Figure 1: Consumer interface on healthcare.gov

Notes: Screenshot of healthcare.gov for one of 121 plans that were offered to 40-year old individuals in
Cook County, IL in 2015. The premium that individuals see displayed incorporates the premium subsidy if
individuals enter their income information during the selection process.
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The key institutional feature of ACA Marketplaces are means-tested subsidies that can

be used by low income families to defray the cost of the insurance premium.10 Formally,

premium subsidies are known as Advanced Premium Tax Credits (APTC).11 The APTC is

calculated in several steps. First, the Modified Adjusted Gross Income (MAGI) for a tax

family is converted to the percent of the Federal Poverty Level (FPL).12 The FPL varies

with family composition and allows comparing incomes of families of different sizes using the

same scale. The MAGI relative to the FPL measure then determines the maximum dollar

amount that the (tax) household “should be” paying for insurance premiums. Let us call

this amount a CAP. The CAP is based on a non-linear sliding schedule specified by the

IRS.13 For example, in 2017, if a household’s income was 200 percent of the FPL, then this

household’s CAP was 6.34 percent of household income, while if income was 270 percent

FPL, the CAP was 8.7 percent. Subsidies phase out at 400 percent FPL, so that households

at or above this income threshold are not subsidized.

Once the CAP has been computed, the next step is to calculate the total premium

that a household would owe for a benchmark plan in the absence of subsidies. The bench-

mark insurance plan is set to be the second-lowest cost plan with 70 percent actuarial value

(“second-lowest cost silver plan,” or SLCSP) in the household’s county of residence. “Pre-

mium owed” is the total list premium that the household would have to pay to enroll all

family members who would like to be insured in the benchmark plan (known as “coverage

family”). If the household’s CAP is lower than the list premium that the household would

have had to pay for the benchmark plan, then the household gets an APTC that is equal

to the difference between “premium owed” and the CAP. If the list price of the plan that

the household actually buys is lower than the full APTC that the household is eligible for,

APTC is reduced to the actual cost of the plan, so that the final consumer-facing premium

can be zero, but cannot be negative. To summarize, the subsidy that household h receives

10In addition, low income families qualify for cost-sharing reduction subsidies. These subsidies reduce the
out of pocket liability from deductibles, co-pays, and co-insurance. We take these subsidies as given and do
not alter them in our counterfactual analyses.

11The APTC can be claimed concurrently with enrollment based on projected household income and then
adjusted (if necessary) when consumers file taxes. Consumers can also choose to forgo receiving advanced
credit and instead claim the subsidy as a regular tax credit in their tax return.

12MAGI is reported on US tax form 1040. The AGI is the total income that includes wages, tips, self-
employment income, etc., as well as taxable interest, dividends, taxable parts of the social security income,
IRA, pension, and annuity distributions that is adjusted for a variety of deductions specific to the income
source, such as, for example, student loan interest deduction. MAGI modifies the AGI by adding back certain
deductions.

13See IRS Form 8962 “Premium Tax Credit.”
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as a function of its income Yh is:

zh = max

{
0,
∑
i∈h

bi,SLCSP − CAP (Yh)

}
, (14)

where
∑

i∈h bi,SLCSP is the total list premium that the coverage household would have to

pay for the benchmark plan. This mechanism both induces means-tested subsidies, as CAP

varies with income, and also ties the level of generosity for that subsidy to equilibrium price

through the price of the second-lowest cost silver plan. The out-of-pocket premium that that

household pays for plan j is then:

phj = max

{
0,
∑
i∈h

bij − zh

}
. (15)

Data and summary statistics Our analysis relies on a combination of several data

sources. First, we use 2017 Marketplace Public Use Files (PUF) that record detailed infor-

mation on which plans were offered in each geographic market of the federally-facilitated

Marketplaces, plan features, and list premiums. Second, we use data provided by the Cen-

ter for Consumer Information and Insurance Oversight (CCIIO) that reports Marketplace

enrollment counts.14 Enrollment is reported in several ways. First, we have enrollment re-

ported at the plan level, where plans may be offered in several markets. Second, we also

observe enrollment at the county level aggregated by different levels of plan actuarial values

(i.e. metal levels). For example, we observe how many individuals purchased a plan with

70 percent actuarial value (“Silver” plans) in Cook County, IL. Finally, we also observe the

market-level counts of consumers that enrolled in any plan by seven age and seven income

buckets.15 We enrich enrollment data with a dataset, provided by Kaiser Family Foundation,

that computes the number of potential ACA Marketplaces consumers for each geographic

region.16

Next, we use the 2017 American Community Survey (ACS) to create a representative sam-

ple of potential ACA Marketplace consumers in each county. For these potential consumers

14CCIIO data is public and can be accessed at www.cms.gov/CCIIO/Resources/Data-Resources.
15The age categories are: under 18, 18-25, 26-34, 34-44, 45-54, 55-64, and over 65. The income categories

are: below 100 FPL, 100-150 FPL, 150-200 FPL, 200-250 FPL, 250-300 FPL, 300-400 FPL, and over 400
FPL.

16This data was requested in 2017 and underlies computations of Marketplaces take-up that Kaiser Family
Foundation (KFF) has been reporting continuously in its briefings “Marketplace Enrollment as a Share of the
Potential Marketplace Population.” KFF analysis, in turn, is based on the counts of uninsured individuals
from the American Community Survey.
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we observe household composition, household income relative to FPL, and age.17 Finally, we

use Optum database of claims and demographic information for the commercially insured

under-65 population to estimate the gradient in average healthcare costs across different age

and income groups. We use this database to create marginal cost multipliers as a function

of of age and income; these multipliers are then used in the marginal cost inversion below

to obtain plan-type specific marginal costs, which is key for accounting for selection in this

market.18 Appendix B provides details.

Table 1 summarizes the data. In 2017, consumers faced on average a choice of 21 plans.

2.2 large insurers operated in an average county. The annual list premium for a 40-year

old consumer ranged from $3,978 (10th percentile) to $6,351 (90th percentile) with an un-

weighted average of $5,160. The average number of potential enrollees per county was close

to 8,000 individuals, although markets differed dramatically in their size, ranging from fewer

than 479 potential enrollees at the 10th percentile of counties to more than 15,000 at the

90th percentile. On average across markets, 60 percent of potential enrollees chose not to

purchase a Marketplace plan; among those that did purchase, plans with 70 percent actuarial

value were by far the most popular, accounting for almost 75 percent of choices conditional

on enrollment. In an average market, the average plan had 3,156 enrollees, but plan sizes

varied substantially from plans covering fewer than 50 consumers to plans with more than

6,000 enrollees within a county. Potential enrollees based on our ACS sample were on aver-

age 39 years old and had an average household income of 295 percent FPL. About a third of

potential consumers had income under 200% FPL, making them eligible for the most gener-

ous subsidy levels, 37 percent had income over 200% FPL but under 400%FPL making them

eligible for partial subsidies, and another third of potential consumers had household in-

come over 400% FPL, making them ineligible for subsidies. On average, potential consumers

qualified for $2,349 in annual premium subsidies.19

17To construct the sample of potential consumers we keep individuals in ACS who do not report having
employer-sponsored or public health insurance coverage. We further exclude individuals from our set of
potential consumers if they report having no health insurance coverage, but would likely be eligible for
Medicaid based on their household income in states that expanded Medicaid under the ACA.

18Tebaldi (2017) uses multiplier from the MEPS database in a similar fashion.
19We divide the household-level subsidy by the number of individuals that would need insurance in the

household to compute average subsidy per “coverage family” member.
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4 Empirical Model

4.1 Demand

Utility function We estimate demand for health insurance plans on ACA Marketplaces

using a semi-parametric discrete choice random utility model. The unit of choice is a “cov-

erage family,” f , consisting of i = {1, . . . , Nf} members of the same tax household who are

in need of insurance coverage. Within each family, we assume that each consumer i obtains

the following utility of consuming insurance plan j:

uij = −αipij + φij, (16)

where φij is the utility of plan j, pij is the plan’s out-of-pocket price, and αi is the marginal

disutility of price. We assume that the family f chooses a single insurance plan that maxi-

mizes the average utility across members of the family:

εfj +
1

Nf

∑
i∈f

uij > εfk +
1

Nf

∑
i∈f

uik,∀k ∈ J s.t. k 6= j, (17)

where εfj is a family-level idiosyncratic taste shock for plan j, or chooses the outside option

of no purchase, which has a normalized payoff of zero.

We make several assumptions about αi and φij to arrive at an empirically-tractable

version of utility. First, we replace individual-specific αi with a coarser schedule of marginal

utilities of income. We allow α to vary across nine demographic groups, d. The demographic

groups are defined as the cross product of three age categories—age under 25, age between 25

and 40, age above 40—and three income categories—income under 200 percent FPL, income

between 200 percent and 400 percent FPL, and income above 400 percent FPL. Second, we

decompose φijt, the utility that a consumer gets from plan j, into several additively-separable

components:

φij = ψa(i) + γAVij + δj. (18)

The first component, ψa(i), captures the average level of utility that consumers get from

purchasing any insurance plan. We allow this intercept parameter to vary across the same

three age groups as the price coefficient to capture the idea that the value of insurance may

vary across ages, all else equal.20 The second component, AVij, captures the deviations in

20We also allow for a separate intercept for the group of consumers with income under 100 percent FPL.
While this group of consumers should not be participating in ACA Marketplaces, as they are commonly
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the generosity of plan j that consumers may face if they have sufficiently low income. For

these consumers, cost-sharing reduction subsidies change the actuarial value (AV) of plans.21

Finally, we include a plan-specific constant δj for each plan j that captures the average utility

that all consumers get from purchasing that plan.

Identification We briefly sketch out an intuitive identification argument for the param-

eters of our model given the type of data that we have. First, we note that Berry et al.

(1995) established that, after integrating out individual-specific utility components, there

exists a unique vector of mean product utilities, δ, for any vector of product shares within

a market. A complication arises in our setting because CMS reports enrollments at the

plan level, where plans are often offered in several markets. Therefore, we cannot construct

plan-market level shares. However, as we know where each product is offered we are able to

aggregate across individual markets to predict plan-level enrollments whenever a product is

offered in more than one local market. Under the assumption that the common component

of a plan’s utility is the same across all markets in which it is offered, there exists a unique

δj that rationalizes observed plan-level enrollments reported in the data.22

This establishes that δ is one-to-one in plan level enrollments conditional on individual-

level variation in utility. To establish the identification of the parameters governing these

individual-level utility components, we note that there are several dimensions of residual

variation in our data that δ alone cannot account for. We consider each of these sets of

parameters in turn.

Recalling that CMS reports metal-level enrollment by market, we can identify the marginal

willingness to pay for actuarial value, γ, through the variation in the share of enrollment

in Silver plans (the only plans that qualify for cost-sharing reductions) across markets with

different demographic compositions but the same set of plan choices. For example, Alabama

has a single set of plans offered to all consumers in the state. Demographic variation across

markets makes Silver plans more attractive in places with more consumers that qualify for

cost-sharing reductions; the degree to which Silver plans are more popular in those locations

eligible for Medicaid and are in theory not eligible for ACA subsidies, we observe some enrollees from this
group in the data; a separate intercept for this group allows the model to rationalize a very low, but non-zero,
inside share for this group.

21To be eligible for cost-sharing reduction subsidies, consumers need to enroll in “Silver” plans, i.e. plans
with 70% actuarial value, and then the AV of the plan gets increased depending on consumers’ household
income.

22This follows from a simple modification of the definition of a share to span multiple markets in Berry
et al. (1995)’s original proof, which shows that the difference equation defining δ is a contraction mapping,
which is a sufficient condition for uniqueness.
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identifies γ under the assumption that δ does not vary across markets.

Two additional sets of parameters vary across consumers: the disutility of price, αd(i), and

the baseline valuation of insurance plans, ψa(i). In our data, we do not observe individual-

level purchases; however, we do observe two moments of the data that are not usually present

in Berry et al. (1995) style models: at the market level, we observe the share of consumers

buying any product by intervals of age and income. While δ identifies the average level of

enrollments, and therefore the aggregate share of the inside option, it cannot rationalize the

within market variation in enrollments across ages or incomes. Within a given market, the

rate at which enrollments decline as income increases across income bins gives a local estimate

of α. Similarly, variation in the enrollment in the inside option across age bins identifies ψ,

the baseline willingness-to-pay for any insurance plan. As with γ, one could also use variation

across markets to identify those parameters; as the demographic distribution of consumers

in two markets varies by age and income, the patterns in overall enrollments identify both

sets of parameters.

Finally, we note that, in principle, both α and ψ can be flexible functions of income

and age, respectively. Analogous to a local linear regression, one can estimate slopes in a

neighborhood of any given age or income. Cross-market differences in the distribution of

demographics creates rich variation allowing for the flexible recovering of local estimates of

these two sets of coefficients.

Price Endogeneity A major concern in product markets is price endogeneity; the typical

issue is that price is correlated with unobserved quality or demand shocks within a market,

creating an inference problem. The usual solution to this problem in settings with aggregate

cross-sectional data is to search for instruments that move prices across markets (Hausman,

1996; Berry and Haile, 2016). Here, however, the regulatory design itself provides an innova-

tive solution to this issue. The key observation is that the subsidy schedule generates vari-

ation in prices across consumers within a market that is, by regulatory fiat, independent of

demand shocks or unobserved product quality. Subsidies vary across income levels according

to a pre-specified administrative formula, generating a non-decreasing relationship between

income and effective premiums, as discussed in Section 3. The statutory age-adjustment

curve does the same for consumers of different ages. These exogenous sources of variation

stemming from the regulatory design allow us to estimate α and ψ using a within-market

estimator while conditioning on δ. This approach is valid as long as consumers are not

systematically sorting themselves across markets on the basis of these regulatory-induced
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changes in prices.

4.2 Supply

Profit function Insurers on ACA Marketplaces decide which geographic markets to enter,

how to design their plans, and how to price them. In this paper we are interested in how the

targeting of subsidies to lower-income consumers may affect equilibrium prices, conditional

on entry and contract design decisions; hence, we keep insurers’ entry and product design

fixed. To fix ideas, we first start with a brief accounting of payment flows in the market.

For each consumer i, plan j collects premium pij from the consumer. For consumers who

are not eligible for premium subsidies, this premium is equal to the full list price, bij.
23 For

consumers who are eligible for subsidies, the insurer collects pij < bij from the consumer and

a subsidy from the federal government. Together, the consumer premium and the subsidy

add up to bij.
24 On the expenditure side, the insurer pays for consumers’ healthcare bills

and any administrative costs. Let the total expected healthcare spending of consumer i in

plan j be hij. In general, this spending is a function of a consumer’s underlying health risk,

ri, and the plan’s contract features, φj.

Plan j’s expected cost for consumer i is usually not equal to hij. Instead, the plan expects

to pay a portion of hij, net of consumer cost-sharing in the form of deductibles, co-pays, and

co-insurance. Consumer cost-sharing, in turn, is either paid directly by the enrollee or can

be paid by the government in the form of cost-sharing subsidies. Let cij(ri, φj) ≤ hij denote

the plan’s expected cost for offering insurance coverage to individual i. Plan j’s expected

profit from enrolling consumer i is then:

πij = bij − cij(ri, φj). (19)

There are several features of the environment that allow us to simplify this very gen-

eral formulation. On the revenue side, recall that plans are not allowed to perfectly price-

discriminate across consumers. Insurers can collect higher premiums from older consumers;

23Recall that the list price of plan j is the same in all markets t where plan j is offered and that fall
into the same rating area. If a consumer is eligible for subsides, then the price that consumers pay for j in
two different counties may differ, since subsidies depend on the prices of other plans in the same market.
Consumers not eligible for subsidies pay the same price for j in all markets.

24If the subsidy is higher than the list price, the consumer pays zero and does not receive the cash value
of the “unused” subsidy. In addition to premiums, insurers may receive revenue from three risk-equalization
programs run by the federal government or the states that aim to reduce the ex post volatility in realized
profits from unexpectedly high or low healthcare spending realizations.
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however, this age-based underwriting is regulated—insurers set the base rate for a 20 year

old consumer and then have to follow a pre-specified regulatory age curve. This regulatory

restriction implies that revenue does not vary across consumers of age a and can be written

as a product of the baseline list price for a 20 year old consumer bj and a set of regulatory

age-specific multipliers τa that do not vary across plans, i.e. bij = τa(i)bj.

On the cost side, we parametrize cij to make the problem empirically tractable. We

preserve the idea that costs may vary across consumers, which is important for allowing risk

sorting to exist in this insurance market, but we discretize this variation. Using a commercial

claims database from Optum, we start by estimating how much average healthcare spending

varies across individuals with age and income in the general population. We fit smooth

functions of healthcare costs in age for three levels of income (see Section B in the Appendix

for details). Three income levels correspond to the income brackets that were defined for

demand estimation. These estimates recover a matrix of age-income cost multipliers κd. Now

suppose that each plan has a plan-specific baseline cost cj—the cost that plan j expects to

incur for a 20 year old consumer in the lowest income bracket. This cost may vary across

plans due to differences in benefit design and negotiated prices with providers. We make a

simplifying assumption that income-age cost multipliers do not vary across plans. In other

words, we assume that in expectation enrolling a 20 year old versus a 40 year old in the

lowest income bracket is κ40 times more expensive for any plan. Under this assumption, cij

can be written as a product of the baseline cost cj and the age-income cost multiplier κd that

does not vary across plans, i.e. cij = κd(i)cj. Allowing demand and cost to both vary by age

and income allows for adverse or advantageous selection in our model, as cost systematically

varies with willingness to pay.

With this additional structure, we can re-write the profit equation for firm f offering

plan portfolio Ff as:

Πf (b) =
∑
j∈Ff

∑
d∈D

[
(bjτ

d − cjκd)sdj (p(b))Md
]
, (20)

where sdj (p(b)) is the share of consumers in age-income group d that buys plan j among all

consumers in this age-income group Md, p(b) is the link function between the out-of-pocket

price that a consumer pays and the firm’s list price (Equation 15 above), τ d = τa for any

income level, bj is the baseline list premium for a 20 year old that does not vary with income,

and cj is the baseline cost for a 20 year old consumer in the lowest-income bracket.25

25The share equation is defined over all markets for which the plan is offered (i.e. its rating area). For
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First-order conditions Each insurer f chooses a vector of baseline list prices to maximize

profits; subject to the MLR constraint, for each plan j, the optimal list price bj satisfies the

following first-order condition:

∂πf (b)

∂bj
=
∑
k∈Ff

∑
d∈D

[
(bkτ

d − ckκd)
∂sdk(p(b))

∂bj
Md + 1(j = k) · τ dsdj (p(b))Md

]
= 0. (21)

The first-order condition highlights how the theoretical demographic externality mechanism

discussed in Section 2 enters our empirical model. Note that while the firm sets on baseline

list price bj, it is maximizing the sum of marginal profits with respect to bj across all age-

income groups d. This implies that if one consumer group d is affected by a targeted subsidy

that changes its elasticity of demand, this will affect the list price not only for this group

of consumers, but for all other demographic groups d. This interdependence of demands in

the firms’ profit function gives rise to the subsidy-induced demographic externality in our

empirical model.

As in Nevo (2001), the first-order conditions can be written in the vector form:

S −Ω(B − C) = 0, (22)

where row j of vector S is given by Sj =
∑

d τ
dsdj (p(b))M

d and row j of vector (B − C) is

given by (B − C)j =
∑

d(bjτ
d − cjκd), while row k, column j of matrix Ω is:

Ωkj = −
∑
d

∂sdj (p(b))

∂bk
Md (23)

for plans k and j offered by firm f . This expression is useful as one can invert Equation 22

to obtain the baseline marginal cost cj for each plan as a function of observed equilibrium

prices and the elasticity of demand that is given by the demand parameters from Section 4.1.

We constrain our estimates of marginal cost to conform to the MLR restriction described

above.26

Subsidies enter the first-order condition in two ways. One, they directly change the share

equation s(p(b)) by changing out-of-pocket prices faced by a subset of consumers. Second,

they also change the derivative of the market share with respect to price:
∂sdj (p(b))

∂bdk
. This

expositional clarity, we do not write out this dependence explicitly, but we do account for this in our empirical
estimation and counterfactual simulations.

26As marginal cost is additively separable in the first-order conditions, one can invert all marginal costs
and impose the MLR without having to adjust the other non-binding marginal costs.
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share derivative reflects how much the demand for plan j changes when plan k increases

its baseline list price by a small amount. Unlike in a standard product-market setting, this

term captures not only how consumers respond to price changes, but also the relationship

between consumer-facing and list prices. Consumer premiums and list prices are linked via

the subsidy mechanism captured by
∂pj
∂bk

, so that for any demographic group d,

dsj(p(b))

dbk
=
∂sj(p(b))

∂pk
· ∂pk
∂bk

. (24)

In unsubsidized product markets, p = b, so ∂pk
∂bk

= 1. Here, the out-of-pocket price is

determined by Equation 15 and that is no longer necessarily the case: for lower-income

consumers where bk < zh, the derivative is zero; for all other consumers with bk > zh, the

derivative is one.

Finally, when plan k is the second-lowest cost silver plan there are additional terms

in Equation 24. This is due to bk entering Equation 14, which determines subsidies for

all consumers in the market. In this case, changing bk not only shifts pk (for a subset of

consumers) but also shifts p−k for all other products via a change in zh. This effect generates

a modified first-order condition which we require for both solving out marginal cost and

computing counterfactual equilibria. However, two aspects of our setting allow us to avoid

explicitly modeling these complex incentives. First, we note that firms setting the second-

lowest cost silver plan have incentives to raise prices arbitrarily high, as the generosity of the

subsidy the government gives consumers increases one-for-one in bk. Therefore, we directly

impose that the MLR constraint is binding for these plans. Second, our counterfactual

simulations consider pricing environments that do not have the same subsidy mechanism

where the second lowest-cost silver plan plays a role. As a result, we will not use the

modified first-order condition in either estimation or counterfactual simulation.

4.3 Efficiency Metric

Baseline welfare function We define a welfare function (W ) that consists of three pieces:

consumer surplus (CS), insurer profits (Π), and government subsidy spending (G):

W = CS + Π− λG, (25)

where λ is the social cost of raising public revenues, which we assume to be 30 cents on a

dollar. In our baseline analysis we define consumer surplus as a compensating variation that
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puts equal social welfare weights on the utility of all consumers, following Williams (1977)

and Small and Rosen (1981). Consumer surplus for consumer i with a vector of marginal

utilities θi then takes the following form:

CSi(θi) =
1

αi

[
γ + ln

[
1 +

J∑
j=1

exp(vij(θi))

]]
, (26)

where γ is Euler’s constant and vij is the deterministic component of utility for person i

(recall that this is the average utility within a family) for plan j.27 We integrate out over

the empirical distribution (as observed in the ACS) of ages, income, and family composition

to obtain average consumer surplus that is then scaled to the total market size:

CS = M

∫
CS(θ)dF (θ). (27)

Producer surplus, Π, is computed as expected profits following equation 20. Government

spending G includes three parts. The first component of G is the nominal spending on

premium subsidies. These are computed either from the data or are adjusted following the

simulation scenarios of Section 5. The second component is government outlays for cost-

sharing reduction subsidies. We hold cost-sharing reduction (CSR) spending constant at the

observed level across all counterfactual simulations. Specifically, using CCIIO data reports

we compute the average per capita government spending on CSR subsidies by consumer

type, based on income brackets.28 In all counterfactual simulations, we then assign this

average spending level to each consumer who falls into the respective income bracket and

who enrolls in a plan where a cost-sharing reduction is available. The third component

of government spending accounts for the fact that when a consumer enrolls into an ACA

Marketplace plan, the government likely saves some money on this consumer; for example, if

a consumer enrolls in a formal insurance plan, this consumer is then unlikely to benefit from

any public payments for uncompensated care. Following the Kaiser Family Foundation and

Urban Institute 2013 report on public spending on uncompensated care for the uninsured

prior to the rollout of the ACA Marketplaces (Coughlin et al., 2014), we assume that the

government saves $1,827 per capita in public funds on each consumer who buys an ACA

plan.

27Euler’s constant is the mean value of the Type I Extreme Value idiosyncratic shock under the standard
normalizations in the logit model, and is approximately equal to 0.577.

28The data was accessed in June 2019 at Health Insurance Marketplace Cost-Sharing Reduction Subsidies.
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Consumer surplus with preferences for redistribution To analyze the alternative

subsidy mechanism—income-invariant subsidies—in Section 5, we turn to an alternative

definition of consumer surplus that directly allows for preferences for redistribution. We

use the family of welfare functions with a constant relative inequality aversion (Atkinson,

1970).29 Individual-level consumer surplus is recomputed as a function of individuals’ income

yi, as follows:

CSλi =

 1
1−λ [(yi + CSi)

1−λ − y1−λ if λ 6= 1,

log(yi + CSi)− log(yi) if λ = 1.
(28)

Integrating out CSλi over the empirical distribution of demographics then gives us average

consumer surplus that is weighted by a function of consumers’ incomes for each level of

λ. The parameter λ measures preferences for redistribution. At λ = 0, each consumer

receives the same social welfare weight, recovering our baseline average consumer surplus.

As λ increases, transfers to lower-income households become more valued by the society

than equivalent transfers to higher-income households. The parameter λ captures how much

welfare increases (in percentage points) when $1 is transferred to a consumer with one percent

lower income.

4.4 Estimation results

Demand We use non-linear least squares to estimate the utility function parameters.30

Panel A of Table 2 reports the results. We find intuitive patterns for the variation in the

marginal utility of income across demographic groups. A one dollar increase in price has a

larger impact on the utility of poorer and younger consumers. The relationship between the

overall value of insurance and age, as captured by age-specific intercepts, is non-linear. While

consumers above the age of 40 value any insurance more than consumers aged 25 to 40, the

demand by consumers below age 25 exhibits an even higher valuation, all else equal. We

further find that consumers get significant utility from purchasing plans with a higher level

of coverage, as measured by the actuarial value, conditional on other characteristics of plans

held fixed. For example, consumers over age of 40 with income between 200% and 400%

FPL who are eligible only for partial subsidies are willing to pay $680 in premiums for each

10 percentage point increase in actuarial value of a plan. This estimate of the willingness

29See also discussion in Waldinger (2018) for a recent empirical implementation in the context of subsidized
housing.

30Computational details are provided in Appendix A.
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to pay is within the empirical support of differences in list premiums faced by a 40 year old

consumer, who would need to pay $730 on average in list prices across all markets to move

from a 60 percent actuarial value (Bronze) to a 70 percent actuarial value (Silver) plan.

While the patterns of parameter values are intuitive, we are cautious about the interpreta-

tion of individual magnitudes, as the consumers in our model are assumed to be maximizing

average family utility. Hence the marginal utility of income parameters capture family level

preferences. Family-level demand could, for example, exhibit a higher valuation of insurance

by younger consumers, stemming from the valuation of their parents rather than individuals

themselves. This would lead to a high estimated value of insurance at young age, as the

younger group includes children, whose parents may place a high value on having insurance

for their child.

To assess the fit of the model, we compare how enrollment moments predicted by the

model compare to the moments observed in the data. Appendix Figure C.4 illustrates one set

of moments that was used for estimation and a related measure of model fit. In Panel C.4A

we report observed market share of Silver plans in each county. In Panel C.4B we report

the average in-sample difference between the data and the model’s prediction of county-level

Silver enrollment shares. The in-sample fit of the model is tight. The average prediction

error is -0.0007 relative to average empirical enrollment share across counties of 0.29, broadly

distributed across counties, suggesting that the model is able to capture a substantial amount

of variation in the data.

Supply Panel B of Table 2 reports the results of the supply side estimation. Inverting the

first-order conditions results in an average (across all plans, averaging within plans across

rating areas) estimate of the marginal cost for a 20 year old consumer with income under

200% FPL of $1,561 (cj), with a standard deviation of $454. The least costly plan had

an estimate baseline marginal cost of $732, while the most costly plan having the baseline

marginal cost of $4,102. From commercial claims data we estimate three vectors of cost

multipliers (κd) that allow us to compute the expected cost for each individual in each

plan following our parametric assumption in Section 4.2 that cij = κd(i)cj. We estimate

that on average across all ages individuals in households with lowest incomes experience 40

percent higher healthcare costs than individuals in households with income over 400% FPL.

These patterns are consistent with the widely documented socio-economic gradient in health

(Marmot, 2015).

We observe two pronounced patterns in our estimates of marginal costs. First, there is
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substantial heterogeneity in costs across plans with the same level of actuarial value. This

is not surprising: plans on the ACA Marketplaces are extremely heterogeneous, with some

plans being offered by large national insurers and some by local co-operatives. Second,

there are substantial differences in costs between more and less generous plans. This is

also intuitive, as mechanically more generous plans cover a higher percent of consumers’

healthcare expenditures on average. In addition, more generous plans may attract an overall

sicker pool of consumers, leading to disproportionately higher costs than the mechanical

difference in actuarial value would suggest. The ratio of (average) marginal cost between

60% actuarial value, 70% actuarial value, and 80% actuarial value plans that we estimate are

consistent with mechanically higher costs among 70% AV plans and some adverse selection

in 80% plans.

In Appendix Figure C.5, we compare our estimates of marginal costs from the first-order

condition inversion to plan-level accounting costs as reported by plans to CMS for 705 plans

for which accounting data was available. The accounting costs are measured with error, as

insurers are allowed to report their costs equally split across their plans rather than providing

a true plan-level attribution of costs. Moreover, accounting costs do not include some ex

post cost reconciliation, such as, for example, MLR payments. Nevertheless, the accounting

cost data provide a valuable informational signal, as they likely generate an accurate ordinal

ranking of plans from the least to the most expensive, on average. As we would expect given

the existence of ex post cost reconciliation transfers, our estimates of marginal cost are on

average 84% of the average reported accounting cost ($4,010 versus $4,768). We observe a

strong ordinal correlation between accounting costs and marginal costs, which supports the

idea that we are accurately able to differentiate more and less expensive plans.31

Demographic Externality The combination of estimated demand and cost parameters

allows us to empirically illustrate the subsidy-driven demographic externality mechanism

that we described conceptually in Section 2.

We entertain two thought experiments to illustrate this idea. In the first experiment, we

increase the number of subsidized consumers without changing the distribution of marginal

31Related work in this area has pursued a different approach - directly using accounting costs as inputs
into the counterfactual exercises and avoiding the inversion of the first-order conditions (see for example,
Tebaldi, 2017). We do not pursue this strategy in our context for several reasons. First, accounting cost
data were not available for all plans. Second, accounting costs are not observed at the product-market level
and may capture several levels of ex-post accounting of cash flows through risk-equalization mechanisms,
making it hard to know what exactly is being measured. In practice, the decision on which approach to
pursue appears to be inconsequential for the subsequent analyses, given the strong correlation between the
two measures.
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utility of income or cost in the population. For each market, we set subsidies for consumers

with income above 400 percent FPL as if these consumers had income of 151 percent FPL.

This means that in each market the share of consumers with subsidies increases, while the

share of unsubsidized consumers goes to zero. We then re-simulate the model and find

the equilibrium. The results of this simulation are reported in Figure 2 and are marked

as case “A.” This figure shows how the average premiums and consumer surplus change

for consumers who are not directly affected by the change—those with incomes between

150 percent and 400 percent FPL—when their neighbors with income above 400 percent

start getting subsidies, all else equal. Two forces are at play here. One one hand, insurers

have an incentive to raise prices to take advantage of the fact that in the 400+ percent

FPL market segment—which is relatively inelastic—consumers now face lower prices for any

given list price and are more likely to buy insurance. On the other hand, however, the pool

of insured individuals now includes more higher-income consumers who have lower costs.

The net effect is that plans become less expensive for “unaffected” consumers with incomes

under 400 percent FPL. As the light dashed line marked with “A” in the figure illustrates,

the average annual premium for consumers with income under 400 percent FPL decreases

by $15 to $20. Consumer surplus, marked with grey circles, in turn increases by up to $35

for the poorest consumers. This counterfactual simulation cleanly illustrates the mechanism

at the heart of our results: subsidizing one group of consumers in a market with market

power, all else equal, changes prices and welfare for their neighbors. In this case, subsidized

consumers exert a positive demographic externality on other consumers.

In the second exercise we simulate a scenario that is more likely to explain observed

cross-sectional variation in prices in ACA markets. In this scenario, we additionally endow

higher-income consumers with the marginal utility of income parameter and the cost of

151 percent FPL consumers. In other words, we make 400+ percent FPL consumers look

identical to 151 percent FPL consumers. This is equivalent to moving from a county that

had some fraction of unsubsidized consumers with 400+ percent FPL income to a county

that had no 400+ percent FPL consumers. Relative to the previous scenario, the effects

are more nuanced. While the firms now face more subsidized and more costly consumers,

which pushes prices up, the firms also face much more elastic consumers, which pushes prices

down. Case B in Figure 2 illustrates that the first effect dominates in our empirical setting.

In our context, moving to an environment with more poorer consumers increases list prices.

As the dashed line marked with “B” in 2 illustrates, the annual average consumer-facing

prices for consumers that are not directly affected by our simulation go up by ca. $90.
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This increase in premiums leads to a decrease in consumer surplus among consumers with

incomes between 150 percent and 400 percent FPL, whose subsidies or utility functions

are not directly manipulated in the simulation. The effect is highly heterogeneous across

geographic markets. On average, however, in this simulation the lowest-income subsidized

consumers exert a negative demographic externality on other consumers in the market.

The average changes in prices and consumer surplus depicted in Figure 2 mask a highly

unequal distribution of changes across geographic areas. Some counties are nearly completely

unaffected by the simulated change, while others experience a substantial gain or loss in av-

erage consumer surplus among consumers not directly affected by the counterfactual policy

change. An important factor contributing to the geographic variation is the degree of com-

petition and market power. As would be predicted by our theoretical model in Section 2, the

magnitude of the demographic externality is amplified in markets with fewer insurers, and

especially in monopoly markets. Figure 3 illustrates the relationship between the average

change in consumer surplus (by county) among only indirectly affected consumers by the

number of insurers in the county, controlling for demographic characteristics of the county

such as age, sex, income, and racial composition, as well as state fixed effects. All else equal,

the effect of the demographic externality on consumer surplus decreases by $11 for each

additional insurer on the market in the first scenarios where the demographic externality is

positive, and increases by $26 for each additional insurer in the case where the demographic

externality is negative.

We next examine how these economic forces affect the efficiency and distributional prop-

erties of the more realistic targeted transfer structure on the ACA Marketplaces.

5 Counterfactual simulations

With the model of demand and supply of ACA plans we conduct several counterfactual

simulations that allow us to examine how market power of intermediaries on this market

is affecting the efficiency and incidence of targeted subsidies. We start by characterizing

the aggregate efficiency and the economic incidence of the observed market allocation. In

addition to providing the baseline for our subsequent analyses, these objects are of central

policy interest in their own right. We are able to deliver novel estimates of economic efficiency

and incidence of public spending in ACA Marketplaces—an extensively debated market that

is setting an important policy precedent for how to privately provide publicly funded health

insurance coverage in the United States. Having established this important baseline, we then
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examine the central question of the paper, which is whether and by how much market power

distorts the efficiency and the distributional effects of targeted subsidies. Finally, we consider

an alternative budget-neutral subsidy mechanism that could reduce these distortions, but at

the cost of an equity-efficiency tradeoff.

5.1 Efficiency and incidence of observed ACA subsidies

Efficiency We begin our analysis by examining the economic costs and benefits of observed

means-tested subsidy payments. To facilitate our analysis, we first simulate the equilibrium

under the observed level of subsidies within our model. This allows us to establish a baseline

that differences out any demand model simulation error.32 In practice, our demand model

has a tight in-sample fit, so that the resulting simulated allocation is very close to the data.

Column (1) of Table 3 reports the characteristics of this baseline allocation. We estimate

that consumer surplus in the ACA Marketplaces amounts to $50 billion. Producer surplus

amounts to $15 billion. The government is spending $29 billion in premium and cost-sharing

reduction subsidies.33

Consumer surplus of $50 billion in total corresponds to $2,495 in annual surplus per

capita, on average, among 20 million potential ACA consumers. Consumer surplus levels vary

substantially across different socio-demographic groups and different areas of the country.

While lower income consumer receive the highest level of transfers, they experience the lowest

level of consumer surplus given the high disutility from a dollar in premiums that we estimate

for these consumers. At the same time, we estimate that older workers experience higher

consumer surplus than younger workers for all income levels. The variation in surplus and

subsidy levels dovetails with differential enrollment patterns across income and age groups:

40 percent of ACA Marketplace enrollees have incomes under 200 percent FPL, while these

consumers account for 32 percent of the potential market as we saw in Table 1. Similarly,

consumers over age 40 account for 56 percentage points of inside option enrollment, while

their share in the population eligible for ACA insurance is 48 percent. Overall, the program

attracts 45 percent of potential enrollees.34 We further observe stark variation in average

32The supply-side returns back observed list prices from the first order conditions and has no simulation
component.

33This level of government subsidies as we estimate in ACS data and our model is consistent with the
subsidy spending reported by the Congressional Budget Office. CBO reports $39 billion in net premium and
cost-sharing subsidy spending for 2016, which includes spending in non-federally facilitated states that are not
part of our computation (https://www.cbo.gov/sites/default/files/114th-congress-2015-2016/reports/51385-
healthinsurancebaselineonecol.pdf).

34Surplus monotonically increasing with age is consistent with the observation in Tebaldi (2017), who
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consumer surplus across US counties (Appendix Figure C.6). Average consumer surplus

ranges from ca. $750 in many counties in Texas to over $2,500 on average in parts of Arizona,

Illinois, Florida, and Maine. The spatial variation in surplus stems both from differences

in income and age composition of potential consumers across local geographies (Appendix

Figure C.2), but also from pronounced differences in local market structure (Appendix Figure

C.3); jointly, the variation in age, income, and the count of insurers and plans can explain

58% of the geographic variation in average consumer surplus.

Comparing consumer and producer surplus vis-a-vis government spending, we conclude

that public subsidy expenditures generate $2.25 of surplus for $1 of spending: the outlays on

subsidies are $36 billion lower than the sum of consumer and producer surplus. This partial

equilibrium computation of subsidy efficiency, however, is incomplete. As is the case in many

healthcare settings, the government is likely to incur costs for the same consumers even if they

do not enroll in the ACA. To account for this opportunity cost of public spending, we compute

the amount that the government would have spent on ACA enrollees in uncompensated care

payments (row 5 Table 3). We estimate that the savings of public funds on the same set

of consumers amounts to $16.5 billion, which implies that the net additional government

outlays for premium and cost-sharing subsidies on the Marketplaces are approximately $12

billion rather than $29 billion. Taking into account this foregone spending, we estimate a

total return of $5.25 on a dollar of public funds spent on the ACA Marketplaces without

accounting for the cost of raising public funds, and $4.04 with the cost of public funds

included at 30 cents on a dollar.

Incidence Column 2 of Table 3 allows us to assess the incidence of observed subsidies

between consumers and producers. In this column, we simulate an equilibrium without pre-

mium subsidies, holding other features of the market (such as market power and cost-sharing

reduction subsidies) fixed. Without premium subsidies consumer surplus drops from $50 bil-

lion to $43 billion, while producer surplus drops from $14.7 billion to $6.8 billion. Overall,

$28 billion in premium subsidies generates $15 billion in additional surplus. The extra sub-

sidy spending is partially mitigated by $8 billion of additional public savings, leading to a

net increase in government spending of $20.5 billion between a scenario with observed pre-

mium subsidies and a scenario with no premium subsides. From this perspective, subsidizing

premiums generates negative economic value, as this extensive extra spending generates only

$14.8 billion in additional surplus, resulting in circa $6 billion of deadweight loss, even when

argues that the structure of ACA subsidies discourages enrollment of the youngest consumers.
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we do not take into account the cost of raising public funds.

These subsidies, however, significantly benefit consumers. In fact, we find that subsidies

play the key role in stimulating enrollment in ACA Marketplaces. In the absence of any

subsidies, we simulate (in Column 2) that 4.7 million, or 23 percent, of potential consumers

would enroll in this market. With subsidies, enrollment increases to 9 million (45 percent),

or nearly doubles. The increase in enrollment is particularly pronounced among consumers

below 400 percent FPL, who effectively exit the market without subsidy support.35 At the

same time, insurance firms also enjoy a substantial benefit from subsidies. Out of $14.8 billion

in additional surplus, only 47 percent accrues to consumers and 53 percent is captured by

firms. The less than 50 percent pass-through of subsidies to consumers suggest an important

role of market power in this market (Pless and van Benthem, 2019). These estimates suggest

that the competitiveness of the ACA market is similar to Medicare Advantage, for which

Cabral et al. (2018) find 45 (in premiums only) to 54 (in premiums and benefits) percent

pass-through rate to consumers.

The incidence of subsidies on consumer surplus is highly heterogeneous across demo-

graphic groups and locations. Four panels in Figure 4 illustrate the demographic and ge-

ographic distribution of the estimated gains in consumer surplus and insurance coverage

under the observed means-tested subsidies relative to an equilibrium with no subsidies. As

would be intended by the subsidy schedule, consumers with lowest incomes benefit the most,

both in terms of gains in consumer surplus (Panel A) as well as in terms of gains in insur-

ance coverage rates (Panel C), which increases by up to 80 percentage points for the lowest

income consumers. Geographically, the highest changes in surplus (Panel B) and insur-

ance rates (Panel D) occur in the Southeastern United States, including parts of Tennessee,

North Carolina, Alabama, Georgia, and Florida. In many counties in these states, average

consumer surplus increases by more than $500 per capita, while insurance rates in ACA eli-

gible population increase by more than 30 percentage points on average due to means-tested

subsidies.

35The potentially puzzling phenomenon of low valuation (as measured from revealed preferences) of formal
insurance by low-income consumers has been documented in prior literature. See an overview in, for example,
Poterba (1996) and more recent empirical evidence in Lurie et al. (2019), and especially Finkelstein et al.
(2019), who speculate about the role of uncompensated care and behavioral biases in accounting for the low
revealed willingness to pay.
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5.2 Distortionary effects of market power

Before considering how market power may distort which consumers benefit from targeted

transfers, we estimate the aggregate efficiency cost of market power in this market. Counter-

factual simulations in Columns (1) and (4) of Table 3 compare equilibria with and without

market power, keeping everything else about the environment, including means-tested trans-

fers, fixed. In column (4), the allocation without market power is simulated by setting prices

equal to average marginal cost. Removing market power increases consumer surplus by $13

billion from the baseline of $50 billion. Total surplus remains almost the same, implying that

in the absence of market power $13 billion of surplus is re-allocated from insurers to con-

sumers. Average consumer surplus increases by $652 or 26 percent. Baseline list premiums

in the absence of market power are $658 lower on average, which attracts more mid-income

consumers into the market. Insurance coverage rate in the absence of market power is nearly

15 percentage points higher (45 versus 59 percent), implying that overall market power plays

a central role in determining insurance coverage rates in ACA Marketplaces.

Another way of looking at the aggregate efficiency cost of market power is to consider how

the presence of market power changes how much consumers gain on average when means-

tested transfers are introduced. We start by comparing perfectly competitive allocations

with no transfers (Column 5) and with means-tested transfers fixed at the observed level

for each individual in our data (Column 4).36 Introducing means-tested subsidies in the

perfectly competitive environment increases average consumer surplus by $613 (24 percent)

and increases insurance enrollment rate by 25 percentage points (from 34 to 59). We now

consider the gains from subsidies in the environment that is characterized by market power.

We compute the gain in average consumer surplus and insurance coverage rates between

Columns (3) and (1) in Table 3. In the presence of market power, keeping individual level

maximum subsidies the same, average consumer surplus increases by a much smaller $343

(16 percent). Aggregate insurance coverage rates under subsidies goes up by 21 percentage

point (from 23 to 45). In sum, we find that market power substantially reduces the aggregate

consumer gains from means-tested transfers.

We next consider whether market power deferentially distorts which consumers benefit

from targeted transfers due to the presence of demographic externality that we examined

in Section 4.4. We again entertain two comparisons. We first compare the levels of con-

36We keep the maximum possible transfer fixed in the data at the individual level. If consumers buy
cheaper plans in the equilibrium with perfect competition, realized transfers could be lower, as we impose a
zero lower bound on consumer-facing premiums following the ACA statues.
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sumer surplus by consumer demographic groups between allocations with and without mar-

ket power, keeping subsidies fixed. We then consider how market power changes how much

consumers gain from subsidies in a world with and without market power.

We start by comparing the level of consumer surplus between: (i) the observed equilib-

rium with means-tested subsidies and market power, and (ii) a counterfactual equilibrium

that holds the level of means-tested subsidies fixed, but shuts down the market power chan-

nel. The results are illustrated in Figure 5A. We find that market power leads to the largest

relative decline in consumer surplus among poorest consumers: we estimate a decline in

consumer surplus of 18 percent on average among consumers with income over 400% FPL

and a decline of 46 percent among consumers with incomes between 150% and 200% FPL.

Our second approach measures the difference in the gains from subsidies in the presence

and absence of market power. The first consider a scenario that assumes that means-tested

subsidies are rolled out into a perfectly competitive market. Under this scenario, we measure

the gains in consumer surplus and insurance rates across different consumer types relative

to an environment without any subsidies. This variation reveals the distributional effects of

transfers under perfect competition.37 We then contrast this to the scenario where means-

tested transfers are rolled out into an imperfectly competitive market. Comparing the gains

from means-tested subsidies (relative to no subsidies) by different demographic groups be-

tween the competitive and imperfectly competitive scenarios allows us to assess how much

market market power distorts the targeting of subsidies. Figure 5B reports the results of this

“difference in gains” computation. We find that market power disproportionately harms the

lowest-income and oldest consumers, with the gains in consumer surplus declining by circa

$1,000 per capita (or 46 percent) among consumers age 60 or older with income under 300%

FPL. In other words, market power redistributes the marginal subsidy dollar away from the

intended means-tested schedule.

Appendix Figure C.7 correlates the market-level average of this distortionary effect of

market power with the number of insurers in the market, conditioning on the distribution

of demographics in each market. Consistent with our theoretical argument in Section 2, we

find that the distortionary effect of market power on the gains in consumer surplus from

means-tested subsidies is more pronounced in markets with fewer insurers, and is especially

large in monopoly markets.

37If all consumer types had equal marginal costs, as is the case in most product markets, this incidence
will be equal to the schedule of subsidies, subject to a zero-price lower bound.
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5.3 Equity, Efficiency, and Redistributional Preferences

To further understand how subsidy targeting per se affects this market and whether alter-

native mechanisms could reduce its impact, we compute an equilibrium to a counterfactual

environment with age-adjusted, but income-invariant (and hence universal) subsidies. We

set the voucher level such that the total government spending remains the same as in the

observed data. We perform this exercise under both market power and perfect competition.

Columns (4) and (6) of Table 3 report the characteristics of the respective allocations in

the case without market power. Comparing these two allocations allows us to ask how much

more (or less) consumer surplus would be achieved if we kept the level of public spending

the same, but made subsidies income-invariant (although still allowing them to vary by age).

We find that a voucher of $1,055 for a 20 year old consumer that scales with age according

to the statutory age curve leads to the same amount of total government spending as under

targeted subsidies.

Income-invariant subsidies are substantially more efficient. The same amount of total

public spending delivers $13 billion more in total consumer surplus. This substantial gain

in efficiency, however, comes at a large re-distributional cost. While overall enrollment

in the market increases, enrollment shifts from the poorest to less poor consumers under

universal subsidies (35 percent of consumers in income bracket under 200% FPL versus

26 percent). That is, means-tested subsidies work as intended—they lower prices for the

lowest-income consumers and thus attract them to the market. In the absence of explicit

preferences for redistribution, however, this is not efficient, since lowest-income consumers

exhibit the lowest valuation of the good. Thus, marginal consumers attracted by increasingly

generous subsidies have an increasingly-declining willingness-to-pay for insurance, meaning

that government spending grows faster than consumer surplus.

In Figure 6 we explicitly consider how high preferences for redistribution need to be for the

means-tested subsidies to be considered more efficient than flat vouchers. We plot the ratio

of average consumer surplus between the case with means-tested versus universal subsidies

point by point for different values of λ that measure the preference for redistribution. The

horizontal dashed line at 1 marks the value of λ at which the society is indifferent between

the two subsidy regimes. The indifference λ is equal to 1.3. This implies that if the society

values transferring $1 to a household with income of $17,820 (150% FPL in 2017 for a

single person household) as much as or more than transferring to $3.6 to a household with

income of $47,520 (400% FPL in 2017 for a single person household), then the preference

for redistribution is high enough to prefer means-tested subsidies.
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We repeat the same analysis for the situation that retains market power. We observe

that in this case, means-tested subsidies generate a higher loss in total surplus. As Figure 6,

this conclusion is true for any levels of preference for redistribution. In other words, market

power exacerbates the efficiency losses from means-testing. Thus, in the presence of market

power, the society needs to have a higher preference for redistribution to prefer means-tested

transfers in the presence of imperfectly competitive intermediaries.

6 Conclusion

Traditionally, targeted benefits have been provided directly by the government. As a re-

sult, the vast majority of the literature has modelled the supply side in these settings as a

benevolent social planner. Increasingly, however, governments relegate the provision of the

benefits to private markets, subsidizing purchases of goods or services from private interme-

diaries that contract with the government. In this paper we have argued that adding market

power to the supply side of public benefit provision in the presence of taxes or subsidies

that are targeted on observable characteristics of consumers has the potential to change the

productive efficiency and the distributional effects of these transfers. The intuition is simple.

Targeted transfers differentially alter demand across different types of consumers. Yet, since

firms typically cannot price discriminate based on the same consumer characteristics, the

price faced by one consumer type will depend on the composition of other consumer types

in the market and the targeting schedule. We call this economic force a subsidy-induced

“demographic externality.”

We examined this theory in the empirical context of targeted subsidies on ACA Mar-

ketplaces. These relatively new markets provide health insurance coverage for millions of

individuals in the United States and may expand significantly in 2021 onward.38 Our esti-

mates suggest that market power leads to substantial efficiency distortions in this market.

On aggregate, imperfectly competitive firms capture more than 50 percent of the surplus

generated from public transfers. The impact of market power is differential across consumer

types. Market power makes it harder for the policy-makers to achieve the distributional

objectives, since in the presence of targeted transfers, market power redistributes marginal

subsidy dollars away from the intended beneficiaries. We show that switching to subsidies

38For example, the Biden administration has proposed significantly extending sub-
sidy coverage to a broader group of consumers, which could lead to a doubling
of federal expenditures (see, e.g., https://www.kff.org/health-reform/issue-brief/

affordability-in-the-aca-marketplace-under-a-proposal-like-joe-bidens-health-plan/).
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that do not vary with income can reduce the efficiency losses from market power. How-

ever, the choice between means-tested and universal subsidies faces a stark equity-efficiency

tradeoff.

Overall, our results suggest that re-distributional policy tools that have a long history

in direct public provision and have been frequently adopted one for one into environments

with private provision should be used with caution in such environments. Market power

of private intermediaries that contract with the government to provide publicly subsidized

goods or services is likely to distort the ability to achieve the policy-makers’ distributional

objectives.

While it is infeasible to directly change the distribution of demographics within any given

market, we note that regulating market boundaries serves much of the same purpose. In

ACA Marketplaces, for instance, grouping together different markets into uniform rating

areas, the regulator effectively changes the composition of a consumer’s neighbors. This

paper provides a mechanism to understand the equilibrium effects of different groupings; we

leave a more detailed investigation of optimal rating area design to future work.
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Figure 2: Demographic externality with targeted subsidies and market power
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Notes: Figure reports estimated change in consumer surplus and consumer-facing prices (y-axis, in dollars)
by income level (x-axis) in two counterfactual cases that capture the “demographic externality”. The first
counterfactual simulation (case A) changes income of consumers with true income of above 400 percent FPL
to be 151 percent FPL. This change results in these consumers now receiving subsidies at the same rate
as 151 percent FPL consumers. The counterfactual simulation holds everything else constant, including
subsidies of other consumers and all utility function parameters, and allows firms to reprice their plans.
Consumers with (true) income between 150 percent and 400 percent FPL are affected by price changes. As
can be seen in the lighter dashed line, effective prices paid by consumers (that stay in the market) go up,
while consumer surplus (grey circles) goes down. In another simulation - Case B - we additionally change
the marginal utility of income parameter for consumers with true income above 400 percent FPL, assigning
them the utility parameter of consumers with 151 percent FPL. Reverse price and consumer surplus patterns
that are observed in this case are recorded in the darker dashed line (prices) and black circles (consumer
surplus).
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Figure 3: Heterogeneity in demographic externality by market concentration
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Notes: Figures show the heterogeneity in the strength of the demographic externality by the number of
insurers in a market (county). Panel A first computes the average change in consumer surplus among
consumers with income 150% to 400% FPL under scenario (A) in Figure 2 for each county. We then estimate
a county-level regression of average change in consumer surplus by county on the number of insurers in the
county. The x and y axes are both residualized to control for state fixed effects, average income, average
income, share of income and age in each of three income and age categories as specified in demand estimation,
average share female, and average share of white individuals. Panel B repeats the same for scenario (B) in
Figure 2.
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Figure 4: Effect of ACA Marketplace subsidies on welfare and insurance rates
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Notes: The figure reports the change in average consumer surplus by income (Panel A) or county (Panel B) and the change in the rate of
insurance coverage by income (Panel C) or county (Panel D) between an equilibrium with observed means-tested subsidies and an equilibrium
without subsidies, all else equal. Market power is kept constant. For each income cell the average is computed as a weighted average of
compensating variation in ACS consumer sample in that income cell; each individual within the corresponding income cell receives a weight
that is equal to the potential ACA market size in the individual’s county.
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Figure 5: ACA Marketplace subsidies and market power

(A) Loss in consumer surplus levels, perfect vs. imperfect competition
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Notes: The figure reports the simulated effect of market power on average consumer surplus on ACA
Marketplaces by age and income. Panel A shows the difference in the levels of average consumer surplus
between the observed allocation and a counterfactual that removes market power, but keeps subsidies fixed.
Panel B shows the difference in gains in consumer surplus between a counterfactual with no subsidies versus
means-tested subsidies, computed first under perfect and then, separately, under imperfect competition.
The average within a demographic cell is computed as a weighted average of compensating variation in ACS
consumer sample in that demographic cell; each individual within the demographic cells receives a weight
that is equal to the potential ACA market size in the individual’s county.
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Figure 6: Equity-efficiency trade-off in subsidy design
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Notes: Figure reports the point-wise (for each value of parameter λ) ratio of average consumer surplus
between an equilibrium with means-tested subsidies and flat subsidies, keeping total net government spending
fixed. The blue line measures this ratio for the case with perfect competition. The red line measures this
ratio for the case with imperfect competition. Average consumer surplus for each level of λ is computed as
specified in Equation 28 in Section 4.3. At λ=0 (social welfare weights are the same for every household),
the ratio of average consumer surplus equals to the ratio of entries in line (26) of Table 3. At higher levels
of λ, social welfare weights increase for consumers with lower income.
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Table 1: Summary statistics

Mean‡ Std.Dev. 10th pctile 90th pctile

(1) (2) (3) (4)

A. Choice set

(1) Number of plans 21 13 8 37

(2) Number of large insurers 2.2 1.1 1 4

(3) Average annual premium (age 40), $ 5,106 902 3,978 6,351

B. Enrollment

(1) Market size‡ ‡  7,867 25,756 479 15,671

(2) Share outside option 0.6 0.2 0.4 0.8

(3) Share in 60% actuarial value plans 0.09 0.05 0.04 0.2

(4) Share in 70% actuarial value plans 0.3 0.1 0.2 0.4

(5) Share in 80% actuarial value plans 0.01 0.02 0 0.03

(6) Market‐level enrollment 3,536 13,798 168 6,411

(7) Plan‐level enrollment^ 3,165 12,040 39 6,353

C. ACS Sample of Potential Consumers

(1) Age 39 2.3 36 42

(2) Income in % FPL 295 52 231 365

(3) Annual premium subsidy, $^^ 2,349 1,244 919 4,226

(4) Share income under 200% FPL 0.32 0.14 0.13 0.50

(5) Share income 200‐400% FPL 0.37 0.07 0.28 0.47

(6) Share income 400% FPL and above 0.31 0.11 0.19 0.46

(7) Share age under 25 0.22 0.05 0.16 0.28

(8) Share age 25‐40 0.30 0.05 0.24 0.36

(9) Share age  40 and above 0.48 0.07 0.41 0.57

‡ Across counties. One market is defined as one county. There are 2,561 counties in the data. For Panel C all statistics are weighted by total market size

‡‡ Based on Kaiser Family Foundation estimates

^ Mean, Std. Dev., 10th and 90th percentiles for plan enrollment are reported across plans, not across counties

^^ Reports average individual‐level subsidy, which is computed as the average subsidy within a coverage family

Notes:  Panels A and B report the distribution of choices and enrollment in federally‐facilitated ACA Marketplaces in year 2017. 

Choice set statistics (Panel A) are based on data from Health Insurance Marketplace Public Use Files, released by the Center for 

Medicare and Medicaid Services as well as the Center for Consumer Information and Insurance Oversight. Enrollment statistics 

(Panel B) are based on county and plan‐level enrollment data released by the Center for Medicare and Medicaid Services. 

Demographic data (Panel C) are based on the public use sample of the American Community Survey for year 2017. Potential 

enrollees in the ACS sample were defined as individuals who did not report having employer‐sponsored insurance, or any type of 

public health insurance coverage, and were not eligible for insurance under Medicaid expansion in those states that expanded 

Medicaid based on their income. Annual premium subsidies were computed using the ACS records of income relative to the Federal 

Poverty Line and tax family composition following instructions for 2017 IRS Form 8962 (Premium Tax Credit). 
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Table 2: Model estimates

Mean  Age<25 Age 25‐40 Age >40

(1) (2) (3) (4)

A. Demand: parameters of utility function

Coefficient on premium, $000 (α)

Income  <200% FPL ‐ ‐5.17 ‐2.47 ‐2.21

‐ (0.33) (0.16) (0.14)

Income > 200% FPL and < 400% FPL ‐ ‐4.32 ‐0.64 ‐3.94

‐ (0.27) (0.04) (0.26)

Income > 400% FPL ‐ ‐1.13 ‐0.20 ‐0.46

‐ (0.07) (0.01) (0.04)

Age‐specific intercepts ‐ 1.52 ‐1.72 base

‐ (0.10) (0.11)

Actuarial Value 26.83

(1.69)

B. Supply: inversion of first‐order conditions Mean  Std. dev. Max Min

(5) (6) (7) (8)

Marginal cost for a 20 year old with income <200% FPL, $ 1,561
^ 457^ 732^ 4,102^

60% actuarial  value plans 1,332 265 747 2,710

70% actuarial value plans 1,506 368 732 3,268

80% actuarial value plans 2,137 467 1173 4,102

Estimated cost multipliers
‡ 

Income  <200% FPL 2.77
‡‡

Income > 200% FPL and < 400% FPL 2.15
‡‡

Income > 400% FPL 1.96
‡‡

^ Average across all plans after averaging within plans across rating areas

‡‡ Average across 65 age categories, age 0 to 64

Notes:  Panel A reports non‐linear least squares parameter estimates for demand model described in 

Section 4.1. The NLLS objective function minimizes the squared distance between estimated and observed 

age‐ and income‐specific enrollment shares in each market (county). The model includes, but we do not 

report,  intercepts for each insurance plan, as well as an intercept for consumers with income below 100% 

FPL. Bootstrapped standard errors are reported in parantheses.  Panel B reports inversion of the first‐

order conditions as well as estimates of cost multipliers by income‐age from commercial claims data. 

‡  
Income categories in Optum

TM
 demographic data do not full correspond to our FPL classifications, as we 

do not observe continuous income records and do not observe the family structure. We assign individuals 

with income reported to be  <$40,000 to "<200% FPL" category; individuals with income over $40,000 but 

under $75,000 to " > 200% FPL and < 400% FPL" category; and individuals with income over $75,000 to "> 

400% FPL" category.  All multipliers are computed relative to 20 years olds in the lowest income category.
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Table 3: Equilibria under counterfactual scenarios

Baseline^
No premium 
subsidies

Flat subsidies 
with net G ≈ 
net G in (1)  

($1,125 subsidy 
for a 20 year‐

old)~

Keep premium 
subsidies as in 
(1) ‐ targeted 
subsidies

No premium 
subsidies

Flat subsidies 
with net G ≈ 
net G in (4)  
($1,055 

subsidy for a 
20 year‐old)~

Subsidize 
consumers  
above 400% 
FPL at rate of 
150% FPL 
consumers

(7) + change 
α400  to α150  + 
change cost 
multiplier to 

κ200FPL‐

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

(1) Consumer surplus (CS), $M 50,268             43,355             63,233               63,403             51,059             76,081             62,847             22,611            
(2) Insurer profit (Π), $M 14,683             6,802               15,355               ‐                    ‐                    ‐                    17,208             22,437            
(3) Consumer and producer surplus, $M 64,951             50,157             78,588               63,403             51,059             76,081             80,055             45,049            

(4) Public spending on premium and cost‐sharing subsidies (G), $M 28,882             454                   32,424               35,754             1,391               39,280             44,095             51,959            
(5) Public savings on uncompensated care for un(under‐)insured, $M 16,510             8,625               20,134               21,701             12,437             25,158             18,918             19,372            
(6) Net government spending, $M 12,372             (8,171)              12,289               14,053             (11,046)            14,122             25,177             32,587            

(7) Total welfare, including the cost of public funds, $M^^ 48,867             60,779             62,611               45,133             65,419             57,723             47,325             2,685              
(8) CS+Π per dollar of nominal public spending, $ 2.25                  ‐ 2.42                   1.77                  ‐ 1.94                  1.82                  0.87                 
(9) CS+Π on a dollar of net public spending $ 5.25                  ‐ 6.39                   4.51                  ‐ 5.39                  3.18                  1.38                 

(10) Characteristics of the allocation

(11) Inside option enrollment, in 1,000s 9,037               4,721               11,020               11,878             6,807               13,770             10,355             10,603            
(12) Inside option enrollment, % 45% 23% 55% 59% 34% 68% 51% 53%

(13) Composition of inside option enrollment by consumer type
(14) Income under 200% FPL 40% 6% 22% 35% 14% 26% 35% 31%
(15) Income 200‐400% FPL 25% 17% 33% 32% 23% 37% 22% 19%
(16) Income 400% FPL and above 35% 77% 44% 33% 63% 36% 43% 50%

(17) Age under 25 18% 21% 25% 20% 21% 25% 19% 19%
(18) Age 25‐40 26% 25% 26% 26% 27% 26% 25% 26%
(19) Age  40 and above 56% 54% 49% 54% 52% 49% 56% 55%

(20) Average income of consumers in inside option, % FPL 296                   427                   343                    299                   388                   323                   319                   338                  
(21) Average age of consumers in inside option 41                     39                     38                       40                     39                     38                     41                     41                    
(22) Average list premium among consumers in inside option, $  5,618               4,788               4,676                 4,044               3,426               3,599               5,667               5,760              
(23) Average list premium for a 20 year old consumer, $ 2,401               2,239               2,301                 1,743               1,592               1,653               2,382               2,492              
(24) Average subsidy paid out to consumers in inside option, $ 3,196               96                     2,942                 3,010               204                   2,853               4,258               4,900              
(25) Average cost of of coverage among consumers in inside option, $ 3,993               3,348               3,283                 4,045               3,425               3,599               4,005               3,644              
(26) Average consumer surplus, $ 2,495               2,152               3,139                 3,147               2,534               3,776               3,120               1,122              

^ Observed equilibrium is recomputed in the model
~ Subsidies are constant within an age group across income levels, but not across ages. Subsidy for other ages is scaled following the same regulatory age curve as the premiums
^^ The cost of public funds λ is assumed to be 30 cents for a dollar of public spending

Notes:  Table reports the levels of consumer surplus, producer surplus, government spending, and total welfare under the observed allocation (column 1) and under counterfactual allocations (columns 2 to 
8). We compute these objects using estimates of demand and marginal costs that allow simulating market equilibria that allocate consumers to Marketplace insurance plans or the outside option. All 
simulations are performed within the ACS sample of consumers and are then scaled to the total market size (first by county, and then nationally using county market size as weights). Consumer surplus is 
computed as a compensating variation (see Section 4). Firm profits reported in row (2) indirectly account for risk‐equalization programs, as marginal cost estimates are net of firms' expectations about 
positive or negative risk‐equalization transfers.  Cost‐sharing reduction (CSR) subsidies in row (4) are computed by multiplying consumer‐type specific average CSR values as reported by CMS for 2016 by 
enrollment share of each consumer type ($1,440 per year for consumers with income under 150% FPL, $1,068 for those with income between 150% and 200% FPL, and $144 for consumers with income 
between 200% and 250% FPL). Uncompensated care spending is computed at the rate of $1,827 per capita, following the Kaiser Family Foundation 2013 report on public spending on uncompensated care for 
the uninsured prior to ACA Marketplace rollout. Negative quantities throughout are reported in parentheses.

Preserve market power No market power Demographic externality 
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ONLINE APPENDIX

A Computational details

To estimate demand, we follow a multi-step procedure:

1. Start with an initial guess, θ = 0.

2 Given θ, solve for δ such that plan-level enrollments match simulated enrollments. This

requires simulating the plan choice of each family in the ACS sample and aggregating

together market-level enrollments up to the plan level.

2. At θ and δ, compute enrollments by age and income and aggregate to the seven income

intervals (e.g. 300 to 400 FPL) and seven age intervals (e.g. age 35 to 44) reported by

CMS in the enrollment data. Calculate enrollments at the market level by metal level

tier.

3. Compute squared error of predicted inside share of enrollment by age and income

interval for each market and sum over all markets. Compute squared error of predicted

plan metal level tier by market and sum over all markets and add to prior sum.

4. Update θ according to nonlinear optimizer. We first use a derivative-free Laplace-type

estimator (LTE) from Chernozhukov and Hong (2003) before turning to a Newton’s

method style optimizer (KNITRO) when the LTE has converged to the neighborhood

of the solution.

5. Repeat from point 2 until convergence criterion is met. The LTE is run 500 times,

which we found sufficient to locate the local neighborhood of the parameter vector.

KNITRO uses more sophisticated measures for determining convergence. Repeated

runs of this approach produced identical answers.

B Construction of cost multipliers

We construct a matrix of cost-multipliers κd using commercial claims data from the Optum

database. These data cover individuals enrolled in employer-sponsored insurance adminis-

tered by a large national US insurer. We compute total claim amounts (amounts charged)

at the individual level across inpatient, outpatient, and drug claims for year 2016, which
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precedes the year of our analysis. For each individual, Optum reports basic socio-economic

variables. We use the year of birth variable that gives us age and household income bracket.

Income brackets in Optum do not exactly correspond to the income brackets that are used

by CMS and that we use in demand estimation. We make the following approximation.

We map Optum income bracket “under $40,000” annual income to “<200% FPL” category;

Optum brackets $40K-$49K, $50K-$59K, and $60K-$74K, to “over 200% FPL and under

400% FPL” category; and finally, $75K and over Optum bracket into “400% FPL and above”

category.

We collapse the individual data to the age-income bracket level, computing the mean

medical cost for each age in three income brackets. We then normalize each age-income

bracket estimate of the average medical cost to that among 20 year old individuals in the

lowest income bracket. Denote the relative cost for each demographic group with RC. RC

is a matrix with three columns for each income bracket and 65 rows for each age from 0 to

64. For each of the three income brackets separately we fit the following regression:

ln(RCa) = α + βa+ γ1{a = 0}+ εa (29)

The regression fits smooth exponential cost curves in age a, allowing for a separate

intercept for newborn children, who typically have higher costs relative to what the data

would predict for their age from charges during birth. We then use the coefficient estimates

from Equation 29 for each income bracket to predict age-specific total costs. Re-normalizing

these predictions to age 20 lowest income demographic bracket, gives us the matrix of κd

that are shown in Figure B.1.
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Figure B.1: Matrix of cost multipliers κd
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C Additional figures and tables
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Figure C.2: Demographics of potential ACA Marketplace consumers

(A) Average age of potential consumers

(B) Average income of potential consumers

Notes: Maps plot the average age and income in % of Federal Poverty Line of potential ACA Marketplace
consumers based on ACS 2017 sample as described in Section 3. Potential consumers in ACS are identified
as consumers who have no employer-sponsored or public health insurance coverage and were not eligible for
Medicaid expansions in states that expanded Medicaid.
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Figure C.3: ACA Marketplace market structure

(A) Average number of insurers

(B) Average number of plans

Notes: Maps plot the average number of insurers and plans offered in each county on federally facilitated
ACA Marketplaces in 2017. An insurer is defined as a unique “issuer id.” A plan is defined using unique
plan ids.
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Figure C.4: Empirical moments and demand model fit for Silver plans

(A) Observed Silver plan market share

(B) Prediction error of Silver plan market share

Notes: Map in Panel C.4A plots the share of potential consumers in each county that enrolled in a silver
plan on ACA Marketplaces. States that are marked with grey are not federally facilitated and do not enter
our analysis. The counts of the pool of potential consumers (denominator) were provided by the Kaiser
Family Foundation and are based on estimates from national surveys of how many people were uninsured
or underinsured in each geographic region. The number of people that purchased a silver plan (numerator)
are administrative enrollee counts reported by CMS that do not account for disenrollments. Data is for year
2017. Map in Panel C.4B plots the difference between the observed share of enrollees in Silver plans and the
share of enrollment in Silver plans as predicted by demand model of Section 4.1.
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Figure C.5: Marginal cost estimates and accounting costs
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Notes: Figure plots the average accounting cost reported by plans by ventiles of plans’ estimated marginal
costs. The underlying data includes only 705 plans for which accounting cost reports were available. Esti-
mated marginal cost at the plan level was computed in several steps. First, we invert the firms’ first order
condition as described in Section 4.2 to estimate the baseline marginal cost for a 20 year old, lowest-income
category consumer. Second, for each consumer in the ACS sample, we compute plan-specific margin cost
using income and age information together with income-age specific cost multipliers κd. Third, plan-level
marginal cost is then computed by averaging across all consumer in the ACS sample who are predicted to
enroll in each plan of interest in our demand model simulation. Accounting cost is computed based on public
use rate review files released annually by CMS and CCIO. We pool information from rate review files released
in 2017, 2018, and 2019, as all of them contain information about realized accounting costs for 2017. We
use “experience incurred claims per member per month” as a measure of accounting cost. We multiple this
cost by 12 to arrive at the average annual incurred cost for each plan. Incurred cost are defined by CMS as
“cost of service paid by insurer,” and thus excludes patient cost-sharing payments.
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Figure C.6: Consumer surplus under observed ACA Marketplace subsidies

Notes: Figure plots the average consumer surplus (in $) from ACA Marketplace program that we estimate
among potential consumers in each county in federally-facilitated ACA states. Subsidies and resulting
consumer-facing prices are kept at levels implied by ACA Marketplace rules as implemented in 2017 (see
Section 3 for details of subsidy computation. The distribution of potential consumer age and incomes is
taken as observed in 2017 ACS. Average consumer surplus is computed using Equation 27.
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Figure C.7: Gains in consumer surplus with and without market power, by number of
insurers in the market

-360

-340

-320

-300

-280

-260

0 1 2 3 4 5
Number of insurers in the market

Change in gains in consumer surplus, $

Notes: Figure plots the market-level average difference in consumer surplus gains from means-tested subsidies
between an environment with perfect competition and an environment that preserve the observed degree
of market power on ACA Marketplaces. The computation follows the same algorithm as in Figure 5B in
the main text, but rather than reporting the national average difference in gain by income and age, we
compute the average at the market (i.e. county) level. We then estimate a county-level regression of average
change in consumer surplus gain by county on the number of insurers in the county. The x and y axes are
both residualized to control for average income, average income, share of income and age in each of three
income and age categories as specified in demand estimation, average share female, and average share of
white individuals in each county.
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