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Abstract

In this paper we discuss the role of behavioral biases in the health care sector and
how those biases may impact effective competition policy. We describe behavioral
biases in insurance markets, provider and health care delivery, prescribing behavior
and medical device implantation choices. In particular, we focus on how the presence
of these biases shape competitive outcomes and how the failure to incorporate these
biases in the analysis can lead to erroneous conclusions for competition policy. We
conclude by constructing a simple bargaining model of hospital/medical technology
price negotiations when medical device firms can distort physician devices choices. We
show that in the context of this model, failure to account for behavioral biases leads
to incorrect conclusions regarding the impact of a device merger.

∗We thank Amitabh Chandra, Bryan Chu, Sanjog Misra and participants of the Stigler Center’s Health
Care Competition Conference for very helpful comments.
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1 Introduction

One of the most striking shifts in economics over the last two decades is the rise of behavioral

economics. The impact of behavioral economics has spread widely throughout the field and

has significantly influenced the study of health economics and industrial organization (IO).

The impact of behavioral economics on health economics is not surprising given that this

sub-field has a long history stretching back to Arrow (1963) of incorporating non-standard

objective functions, information frictions, and behavioral biases into its canonical models.1

While IO took longer to embrace behavioral economics, over the last decade there has been

an explosion of behavioral IO work.2 Despite burgeoning and robust behavioral literatures in

both health economics and IO, there has been comparatively little work on the competition

policy implications of behavioral economics in medical care and health insurance settings.3

In this paper, we provide an overview the competition policy relevant behavioral eco-

nomics research in health economics. We distill the lessons from this research and discuss

how they apply to competition policy analysis in the health care sector. We focus on four

different classes of biased decision making in health care: 1) Biased health insurance choices;

2) Biased choices in care seeking and delivery; 3) Biased choices in prescribing behavior and

consumption decisions; and 4) Care and insurance quality informational barriers that can

address biased decision making.

The health care sector is currently facing many competition challenges that have at-

tracted the attention of competition policy markers. Hospitals, physician organizations, and

health insurers typically compete in concentrated markets, and over the last two decades

market concentration has increased substantially for hospitals and physicians organizations

(Fulton, 2017). US Pharmaceutical prices are much higher than in other comparable coun-

tries suggesting that drug manufacturers (or perhaps others in the drug supply chain) are

exercising market power.4 Vertical integration is on the rise across the entire sector: hos-

1See, Chandra et al. (2019a) for a review of the behavioral economics literature on health insurance choice.
2See Heidhues and Kőszegi (2018) for an excellent review of this literature.
3Even more broadly, it is safe to say that there is little economics work on the broad implications of

behavioral IO for competition policy. Exceptions are Armstrong and Huck (2014) and Martin (2018). That
being said, Behavioral Antitrust has been a small but active area in law journals since 2002 (Tor (2002)).

4See, “A Painful Pill to Swallow: U.S. vs. International Prescription Drug Prices,” US House of Repre-
sentatives Ways and Means Committee, September 2019, https://waysandmeans.house.gov.
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pital systems are acquiring physician practices, insurers are buying physician groups, and

pharmacy chains are purchasing insurers. Private equity firms have been acquiring physi-

cian practices and nursing homes raising the specter of increased rent seeking with these

acquisitions. President Biden’s executive order promoting competition competition in the

American economy specifically targets the health care sector as an area of focus.5

As we discuss in detail below, there is a significant body of empirical work that shows the

standard neoclassical assumptions of a rational consumer (or firm behavior) are sometimes

poor approximations to reality in many health insurance and health care settings. Economic

analysis for antitrust or other competition policy analysis is often a ‘but-for’ exercise. What

is likely to occur but-for the merger? What is likely to occur but-for an organization’s

conduct? Accounting for the actual behavior of economic agents, whether it is “behavioral”

or not, in the analysis of mergers or organizational conduct is clearly central if these but-for

predictions are to be as accurate as possible. In this paper, we discuss how the empirical

findings from the behavioral economics literature in health economics can affect these but-for

calculations.

The precise nature of behavioral deviations as well the particulars of their impact on

merger analysis do vary by market and setting, often substantially. Nevertheless, we high-

light one important and general role for behavioral deviations in merger analysis: the gap

between observed demand and unbiased or true demand. We refer to the latter as the “value

curve” following Handel et al. (2019) which is a measure of experienced utility of an unbi-

ased individual (e.g. someone who has had information frictions corrected/eliminated). A

central component of any merger analysis is computing a demand elasticity. Whether esti-

mating mark-ups, computing pass through, determining market definitions, assessing entry

and product offerings, or numerous other critical analyses, demand elasticities are often an

essential ingredient. We discuss the implications of biased measures of demand as well as

some approaches to addressing mis-measurement. The centrality of this issue underscores

the importance of bringing merger policy in line with the now well documented realities of

consumer behavior in health care markets, and beyond.

5See, https://www.whitehouse.gov/briefing-room/presidential-actions/2021/07/09/executive-order-on-
promoting-competition-in-the-american-economy/
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For the purposes of this paper, we discuss the impact of both “informational frictions”

and “mental gaps” on health care decision makers. Informational frictions refers to the costs

of acquiring and processing information while mental gaps refers to psychological distortions

to information-gathering, attention, and information processing (Handel and Schwartzstein

(2018a)). We include both classes of distortions as it can be very difficult to disentangle

the relevant mechanism behind distorted decision making, and both mechanisms can be

exploited by suppliers in similar ways often leading to similar implications for competition

policy. Where the specific mechanism is well identified or matters for policy, we will attempt

to be clear on that point.

One of the central themes that arises is that the presence of significant behavioral biases

likely affects the impact of market concentration on prices and quality. However, the exact

nature of this impact differs by setting. In some settings, these biases exacerbate the impact

of market power. For example, we write down a simple model of medical device competition

over prices and marketing in the presence of behavioral biases, and the magnitude of a

merger’s impact is positively related to the magnitude of the bias. In other settings like

direct to consumer drug advertising for statins, collusion in advertising may improve welfare

(Shapiro, 2018). This observation justifies a aggressive and thoughtful incorporation of

behavioral economic modelling in the competitive analysis when frictions are meaningful.

Importantly, this also suggests that the marginal impact of horizontal mergers on welfare

could be greater or less than implied by the presumptive harm standard embedded in the

US Department of Justice (DOJ) and Federal Trade Commission’s (FTC) Horizontal Merger

Guidelines. Of course, how this all plays out in any competition policy matter depends on

the exact institutional details, the nature of competition, and behavioral frictions.

The rest of the paper has the following structure. We begin by presenting a framework for

considering competition policy in the health economy where behavioral biases are relevant.

We then discuss the role of biases in health insurance choice and highlight how such biases

affect the analysis of competition. In Section 4, we examine the role of behavioral biases

in provider choices and quality setting. Section 5 examines how pharmaceutical and device

firms leverage behavioral biases in prescribing behavior and device choice and how these

efforts can distort physician and patient decision-marking. In Section 6 we codify some of
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the themes of the literature by constructing a simple bargaining model of hospital/medical

technology price negotiations when medical device firms can distort physician devices choices.

We show that in the context of this model, failure to account for behavioral biases leads to

incorrect conclusions regarding the impact of a device merger. Section 7 concludes.

2 A Simple Health Care Economy

To facilitate our discussion, we follow Gaynor et al. (2015) and consider a stylized model

of the areas in which competition policy impacts health care markets. This simplification

leaves much important detail out but provides a framework to guide our discussion. We

focus our attention on the simple model they develop and ask where behavioral consumers

change the implications of the model of competition and outcomes.

We begin with a provider market in which hospitals and doctors make decisions about

investments in quality. These decisions include whether to make significant capital invest-

ments, whether to adopt new technologies, the choice of particular drugs or devices, treat-

ment styles, and the allocation of effort from physicians across hospitals, amongst others.

This first stage is critical in determining many of the factors that influence the cost and qual-

ity of health care, notably technology adoption and quality investments. From a competition

policy perspective, we can think of this stage as being dictated by horizontal competition in

the provider market as well as the demand for services by quality and price. Based on the

outcome of this first stage, providers then bargain with insurers to determine the prices and

networks insurers can offer. In the third stage, insurers choose premiums and compete with

each other in markets ranging from private Medicare and Medicaid benefits for enrollees

over 65 or with low incomes, to employer-sponsored insurance (ESHI) coverage or direct-

to-consumer insurance marketplaces, notably the ACA exchanges. Fourth, consumers take

the offerings available to them into account and choose an insurance product. Finally, in

a fifth stage, individuals realized different levels of illness and require health care, yielding

utility/consumer welfare from the health care system.

Gaynor et al. (2015) demonstrate the important role played by competition at each stage

of this simplified model of the health care economy and how competition determines con-
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sumer welfare. Importantly, as we show below, each stage of the model depends critically on

assumptions of informed, active consumers revealing preferences and competitive optimizing

firms/hospitals/doctors. Behavioral frictions call these assumptions into question at each

stage and, therefore, yield different conclusions for the impact of competition on welfare.

For example, when patients consistently under-value quality because it is difficult to as-

sess or measures this yields i) lower investments in quality by providers, ii) insurer networks

that include fewer high quality providers given the premium, and iii) inefficient access to

higher quality treatment that ultimately reduces health. Alternatively, consider the well-

documented misweighting of premiums relative to cost sharing by consumers in insurance

markets (Abaluck and Gruber (2011)). When this is the case we expect the third and fourth

stage of competition to focus on lowering (relatively observable) premiums and increasing

(less observed) cost sharing. Furthermore, if we combine the two we might expect compe-

tition not to yield lower cost, higher quality insurance/networks but instead low premium

coverage that offers fewer providers of lower quality, with less generous coverage when people

become sick. This simple example underscores the ways in which competition need not yield

the same returns as in a conventional model when consumers are behavioral. We now turn

to more detail by market/setting in the health care economy.

3 Biases in Insurance Markets

A defining feature of any developed economy health care market is the role played by in-

surance. Insurance in the U.S. takes on different forms — provided by the government,

purchased from a private exchange or accessed through an employer – but the economic

rationale is the same. Risk averse individuals want to insure against illness that is relatively

rare and costly (Arrow (1963)) and, over multiple periods, want to limit “reclassification

risk” that would raise future premiums for someone who becomes ill (Handel et al. (2015)).

Countries have taken varied approaches to achieving these goals including single-payer sys-

tems in which the government provides both insurance and runs care delivery (e.g. the UK),

government provision of insurance with a separately run health care delivery system (e.g.

Canada) and market-based approaches relying on some form of “managed competition” (e.g.
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the Netherlands, Switzerland). In the U.S., private insurance, and choice of private insurer,

is a fundamental feature of the health care system.

Most Americans under 65 access insurance through employers who offer private insur-

ance plans. Low-income Americans access care through Medicaid, which increasingly relies

on private Medicaid managed care organizations to provide coverage. The ACA developed

insurance marketplaces (“exchanges”) to offer private insurance products both to those eli-

gible for some form of subsidy (between 138% and 400% of the FPL) and for those at higher

incomes who could not access coverage through an employer. Even for those above 65, where

traditional Medicare is provided directly by the government, private insurance markets play

a critical role via drug insurance (Medicare Part D) and Medicare Advantage which allows

enrollees to choose a private managed care plan.

A consistent theme through all of the complexity of U.S. health insurance market is the

reliance, implicit or explicit, on private insurance to i) provide insurance coverage and ii)

to innovate by lowering cost, raising quality of care or both (e.g. by identifying effective

treatments and incentivizing the use of them). Thus, competition and market structure

in the health insurance market matters intrinsically for the cost and quality of insurance

coverage itself but is also one of the fundamental factors determining how U.S. health care

is delivered and the health of the population more broadly.

In this section, we consider the critical role of insurance competition taking into account

consumer frictions and behavioral decision making. The central challenge is that behavioral

consumers’ choices do not reflect underlying utility (experienced utility upon enrollment).

Accordingly, demand is not the same sufficient statistic for welfare analysis that is tradi-

tionally assumed. This has first order implications for market function. First, holding fixed

the products offered and pricing there is a welfare loss from mis-allocation of consumers to

products/surplus. Second, we expect wasteful investments/effort by insurers to design plans

and enter markets where behavioral features affect demand more. Third, and more generally,

we do not expect demand side signals to facilitate entry and innovation in insurance markets

as we would in traditional product markets. Combined, these welfare consequence are large

given the role played by private insurance competition in health care.
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3.1 Choice Quality, Frictions and Competition

The reliance on the provision of private insurance through markets is rooted in conventional

assumptions of competitive markets.6 If consumers are effective at making choices and there

are a sufficient number of competing products, we expect better matches of enrollees to

products they value, lower prices (premiums) and investments in improved product quality

over time. In contrast, a large and growing body of research calls into question the ability of

consumers to make effective, efficient choices in health insurance markets (see, e.g., Domurat

et al. (2021), Handel and Kolstad (2015), Handel and Schwartzstein (2018b), Spinnewijn

(2017), Handel (2013a), Chandra et al. (2019b)).

To see why, it is informative to consider the difficulty implicit in the “rational” model of

choosing an insurance product. An individual prefers coverage that protects her in the event

she becomes ill, which must be forecast. Each different insurance product offers different

levels of financial coverage — measured by the share of cost covered by a plan for a particular

health outcome — and non-financial coverage — e.g. the doctors available in the covered

network who treat a condition. In most cases financial coverage depends on a non-linear

contract that changes cost sharing depending on current costs as well as prior spending.

Furthermore, prices in this case are determined by a hard to assess price for a service scaled

by a cost sharing amount. Finally, add to this the fact that each different condition is hard to

forecast and the difficulty implied by an informed model of consumer choice should become

clear.

This setting — in some contrast to the mental acuity implied by the neoclassical model

— is rife with features for which behavioral economics has proven to be a far more effective

model of decision making: considering low probability events, forecasting distributions based

on a history, comparing across choice sets where some elements are easier to observe (e.g.

premium) than others (e.g. out-of-pocket spending if you get sick). These factors can enter

in numerous ways, impacting some or all of the key features of insurance demand including

i) forecasting expenditures/risk, ii) understanding benefit design and iii) considering non-

financial plan features such as network or hassle costs.7

6Adapting competition to account for market failures of health care has led to the idea of “managed
competition” (Enthoven (1993)).

7For a more formal treatment of the sources of uncertainty when frictions affect choice in the standard
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3.2 Magnitude of Average Choice Frictions and Errors

How important are such frictions and choice errors in practice? A large literature has devel-

oped demonstrating that the average consumer consistently leaves significant sums of money

on the table when choosing health insurance. The focus on financial choice error — notably

the choice of fully dominated plan options — reflects, in part, the focus on identification

in economics; it is easier to demonstrate dominance on financial dimensions where we can

assume vertical preferences.8 We speculate that non-price/cost choice errors are also com-

monplace and have important implications for welfare by impacting health care utilization

and health. We also note that this paper is not a review of the large literature on choice

frictions. Thus we focus on a set of representative papers from different settings.

An example of this literature in the employer-sponsored insurance setting is Handel and

Kolstad (2015) who study choices at a large firm offering a relatively simple choice between

a comprehensive PPO option and a High Deductible Health Plan (HDHP). The two plans

are only distinguished on financial features (they are offered by the same insurer using the

same network of providers). They combine administrative claims data with detailed survey

data on beliefs and understanding of decision makers. The addition of the survey data is

used to demonstrate i) the importance of information frictions in choice and ii) the degree

to which consumer preferences are mis-specified without accounting for these factors. The

magnitude of the results are striking. For example, consumers who erroneously believe that

the network of providers is better in the PPO (recall they are identical) are willing to pay an

average of $2,267 for the PPO. More generally, when aggregating the information frictions,

measured by the survey respondents who mis-report or do not know the features of either

plan, consumers are willing to pay an average of $1,694 for the PPO, even though ex post

utility is unaffected upon enrollment. Accounting for frictions of this type also changes the

estimated preferences of individuals that are key to determining demand and, therefore,

consumer surplus in insurance markets (e.g. large differences in risk preference estimates).

These effects have critical implications for merger analysis. Taking preferences/demand

model of insurance demand see Handel and Kolstad (2015).
8The existence of many dominated options also points to a potentially important role for information

frictions in determining equilibrium market outcomes (Liu and Sydnor (2022)). Furthermore, Marone and
Sabety (2022) demonstrate that offering vertical choice in health insurance markets need not enhance welfare.
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as given, without accounting for information frictions, generates large differences in measures

of consumer surplus associated with price/premium changes or changes in product offerings.

For example, Handel and Kolstad (2015) consider a policy counterfactual that is relevant,

though they do not study this in the context of merger analysis. They demonstrate that

accounting for information frictions changes the optimal level of cost sharing significantly (in

practice this means whether to move to a HDHP). That same counterfactual, though, could

be used to measure the value of product variety to employers or on insurance exchanges, a

central question in merger analysis.

3.3 Inertia and Competition

There are many forms of choice frictions and their economic foundations vary. A particularly

important one that has been well documented empirically is inertia (see e.g. Handel (2013a)).

Inertia has two important implications for market function. First, when enrollees do not

switch plans if other products offer greater surplus welfare is diminished. Second, if the

supply side of the market accounts for inertia they can systematically raise prices, diminish

quality or both for plans with more inert consumers (e.g. those who have stayed longer).

That is, competition can turn from effort to offer better options and competition on price

to investing in holding onto profitable, inert consumers and increasing mark-ups.

Saltzman et al. (2021) study the role of inertia in affecting consumer choices as well as

the supply side response and its implication for competition California’s ACA exchange.9

Like earlier work, they find a key role for inertia in plan choices. The average magnitude of

inertia in determining willingess to pay is the equivalent of 44% of plan premiums. Accord-

ingly, consumers are made worse off given the existing prices and quantities. However, the

authors take an important additional step to model market equilibrium prices and mark-

ups. This allows them to measure the role played by inertia in changing market power.

They estimate that inertia increases market power substantially, raising prices by 13.2%.

This work demonstrates the importance of accounting for inertia in evaluating the returns

to competition, merger policy and market design issue in insurance markets.10

9The market is relatively concentrated with four firms dominating.
10These effects ignore whether inertia or switching costs are welfare relevant. The answer to this does

not affect the impacts of intertia on market power but does matter in evaluating competition policy since
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Inertia represents a potentially fruitful avenue to integrate behavioral factors into assess-

ments of competition in insurance markets more generally. The particular form of choice

friction is relatively easily estimated empirically (see e.g. Handel (2013b)). Furthermore, as

Saltzman et al. (2021) show, these estimates can be integrated into conventional models of

competition and market power.

3.4 Inequality and Choice Quality

To this point, we have focused our attention on average choice errors. Underlying het-

erogeneity in choice frictions, however, has important implications for competition policy,

notably when and where competition will generate improvements in consumer surplus.

A small literature has developed accounting for heterogeneity in choice frictions in in-

surance markets. Fang et al. (2008) use survey data from the HRS to show the cognitive

ability has important implications for plan choice in the market for Medicare Supplemental

coverage, in this case driving advantageous selection. Sorensen (2006) uses detailed data

from the University of California to document an important role for social learning in health

plan choices. These papers, however, largely abstract away from the role of competition

or, put differently, the returns to offering choice/facilitating competition when there are

heterogeneous choice frictions.

Handel et al. (2020) assess these issues in one setting using rich administrative data

on the entire population of the Netherlands who choose health insurance products from a

competitive set of private insurance options.11 The paper focuses on a single aspect of the

insurance choice — the decision to take a higher deductible and a lower premium — allowing

them to identify choice errors directly because these choices are offered within each different

brand of product. As with much of the prior work, they find large average choice frictions in

which enrollees leave significant surplus on the table. They link detailed administrative data

on socio-demographic factors allow them to assess the correlations between underlying mea-

consumer costs associated with switching would need to be taken into account in the latter situation.
11The Netherlands is a setting of intrinsic interest in understanding competition in health insurance mar-

kets. It is one of the best examples of regulators explicitly developing a market-based, managed competition
model to provide health insurance coverage for an entire population. The market has seen a robust set of
insurers offering products and been a leader in developing risk adjustment and other market stabilization
tools.
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sures of human and financial capital and choice quality. They find a strong socio-economic

gradients with respect to choice quality. While higher income and net worth individuals are

able to gain significantly more surplus, these differences are almost entirely explained by

educational attainment, notably, more advanced degrees in more quantitative fields. They

also estimate the causal effects of social networks at work and in the community as well as

inter-generational transfers of choice capital within the family. All of these factors impact

consumers decisions and, therefore, whether they are able to gain the surplus generated by

offering greater product choice.

Underlying choice inequality means the returns to competition vary significantly. Ac-

counting for choice quality heterogeneity they show that the returns to offering choice (i.e.

adding the high deductible option beyond the basic benefit) improve welfare on average.

However, they then consider an inequality averse policy maker’s social welfare function em-

pirically (Atkinson et al. (1970)) showing that it dramatically lowers the returns to compe-

tition. For example, the welfare loss from limiting choice to only the low-deductible option

is reduced by 60% for an inequality averse decision maker compared to basing decisions on

the average welfare impact.

The literature on inequality in decision quality is relatively small but has been shown to

impact a number of critical markets for competition policy. For example, work on retirement

savings decisions (Chetty et al. (2014) and mortgage markets (Andersen et al. (2020)) largely

focuses on documenting heterogeneity in choice quality but does not consider the implications

of these findings in an equilibrium of a competitive market.

A unifying feature of all of the work on heterogeneity in consumer decision quality is a

reliance on rich administrative data.12 Chetty et al. (2014), Andersen et al. (2020) and Han-

del et al. (2020) all rely on detailed administrative “register data” collected, most notably,

by Scandinavian countries. More generally, this work underscores the important value that

linking data from outside of the health care sphere (e.g. education, income, etc.) to health

care decisions and health outcomes can play in assessing health care markets.

12Fang et al. (2008) are an exception. They use detailed survey data, though they are limited to a small
sample.
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3.5 Behavioral Economics, Choices and Technology

The systemic role played by behavioral decision making and choice frictions in health insur-

ance markets mean that the design of the choice environment has important implications

for competition. In practice, these issue take the form of user experience (UX) design for

online marketplaces. Issues of information and UX design have been studied in eCommerce

settings more generally (see Tadelis (2016) for a review). In health insurance markets, there

are a specific set of UX concerns that include i) the information presented to consumers ii)

the default ordering based on plan attributes and iii) additional decision support (Ericson

and Starc (2012), Ericson and Starc (2016)).

The potential for technology solutions to help match enrollees to products represents an

important area of consideration for competition policy. For example, if an algorithm is much

more effective than individual enrollees at matching them to plans providing greater surplus,

it may be optimal to use a “smart default” approach in which an individual is enrolled in

the plan predicted to be best for them unless they actively opt out. This approach accounts

for the inherent choice difficulties and turns inertia and inattention into a tool to improve

decision making. Doing so, however, means that the algorithm chosen plays an outsized role

in determining market share and the form of competition. Thus, understanding the link

between technology and underlying demand will likely become a key area in assessing how

effective competition is in insurance markets. Furthermore, competition policy in insurance

markets may need to focus more on assessing platform competition between marketplaces

than on competition amongst health insurers.

Gruber et al. (2020) study the introduction of a sophisticated decision support technology

in the market for Medicare Advantage. In their setting enrollments are made by experienced

insurance brokers, allowing them to assess the degree to which human skill can overcome

choice errors/improve matching of enrollees to products. They find that in the absence of

decision support, even skilled agents exhibit precisely the kinds of heuristic-based choice

errors that have been found in the literature. For example, the average broker recommenda-

tion weights $1 in premiums approximately 7 times more than $1 in cost sharing for a plan.

They also put little weight on risk protective benefits of plans. After the introduction of
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decision support enrollees improve decision making, saving an average of $278 per enrollee,

and completely correct the mis-weighting of premium versus out-of-pocket spending. These

results suggest that technology fundamentally shifted the nature of demand in the market

and has important implications of the nature of competition.

The potential value of such decision support/UX raises the question of when and how

we expect marketplaces/platforms to adopt such technology and whether competition will

facilitate technology investments of this kind. To date, there appears to be little competition

among marketplaces that focus on convincing consumers they will get higher quality plan

matches. 13

One explanation for the relative lack of competition over search/recommendations/UX

is the difficulty in identifying a high quality marketplace/platform market. Given the nature

of the choice and information frictions/behavioral decision making, it may be difficult for

consumers to judge the quality of a plan recommendation system. Since insurance decisions

depend on an expected risk distribution the surplus maximizing approach is to optimize

recommendations/choices ex ante. Feedback on the quality of recommendation, however,

comes in the form of an ex post realization of experienced utility in a plan for a specific

individual. Take a simple example with three levels of plan coverage, bronze, silver and gold

for simplicity. Let’s further suppose that ex ante, given a risk averse enrollee the silver is

the best option. In practice, given the skewness of health care spending enrollees are either

going to spend little or nother, making the bronze option look optimal (or that they overpaid

for silver) or they will spend a lot making the gold plan look better (leaving an experience

of “under-insurance”).

In this case, a marketplace that consistently recommends the silver plan should not

expect to gain market share and, worse, would likely lose out to a simple one that always

recommended the bronze with a low premium as most enrollees are health/low cost in a given

year. Furthermore, individuals typically make a decision only annually making any learning

relatively slow. Contrast this with competition in the market for search engine technology.

An individual repeatedly searches for many terms and can quickly learn which is providing

13We acknowledge, though, that this is an observational statement and there is little systematic data on
these issues.
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more effective recommendations. Future work that explores conditions under which we

can expect competition to generate technology/market solutions that improve behavioral

consumer matches to complex products seem particularly important for competition policy

in the health insurance market.

3.6 Competition when Cost Sharing is a Shrouded Attribute

One of the consistent results of the empirical work on behavioral economics and insurance

choice is the relative under-weighting of OOP cost relative to premium. Abaluck and Gruber

(2011) pioneered this approach demonstrating that seniors enrolling in PDP coverage (Medi-

care Part D) consistently weight premium far more than OOP for drugs that they currently

take. The rational, forward looking model would imply equivalent weights. Subsequent

work demonstrated that seniors do not learn/improve choices over time in Medicare Part D

(Abaluck and Gruber (2016)) and that experienced brokers exhibit similar mis-weighting of

attributes in Medicare Advantage markets leading to large financial choice errors (Gruber

et al. (2020)). This specific form of behavioral bias provides a relatively simple setting to

demonstrate the implications of behavioral economics for competition and merger policy.

More generally, we can think of premium and cost sharing for a known prescription (thereby

eliminating the risk aspect of choice in our simple setting) as a case of “shrouded attributes”

(Gabaix and Laibson (2006)).

Suppose that we want to consider the competitiveness of an insurance market or evaluate

the impact of a merger of two insurance plans. Standard analysis would focus on a measure

competition (e.g. the market share of the merging parties and the implied concentration)

and the impact on prices. In most cases premiums are taken as the primary measure of the

price of insurance. If, however, enrollees treat OOP cost as a shrouded attribute, demand is

relatively inelastic to changes in OOP and relatively elastic with respect to premium.

In that case, we expect more competition over premiums than in the standard model.

Furthermore, as competition lowers premiums we expect greater cost sharing. In this case,

competition may appear to be generating substantial consumer surplus in the form of lower

premiums but lower premiums do not actually reflect improvements in consumers surplus

because they are offset by increased cost sharing.
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Such offsetting behavior could even be exacerbated by competition. If shrouded attributes

in benefit design require investment to produce, competition can generate effort by plans to

shroud more attributes reducing consumer welfare and creating deadweight loss from fixed

investments, even if premiums decline. Furthermore, the profit generated by consumer choice

errors can increase entry or investment in marketing yielding inefficient business stealing and

redundant fixed costs (Mankiw and Whinston (1986))

3.7 Improving Competition Policy with Behavioral Economics

The widespread and systematic shortcomings in consumer choice have three broad impli-

cations for market function and merger policy. The direct effect is to reduce consumer

surplus/match quality conditional on the set of products offered. Second, we do not expect

the same supply-side response in terms of quality improvement, investment or price com-

petition as in a conventional market. Third, empirical measures of consumer preferences

and demand can be mis-specified if one cannot account for information frictions and choice

errors.

The third issue — that we cannot easily measure true preferences to evaluate market

conditions — is a broad issue in considering behavioral economics in application. One re-

sponse has been to argue that in the absence of data to identify behavioral frictions one must

rely on the neoclassical framework. This response, though widespread, is not particularly

convincing in many markets. The evidence for health insurance markets is overwhelming.

Therefore, what might one do, particularly when there is a need to implement merger anal-

yses in practice?

Here we propose a set of approaches that have been demonstrated to be effective in

the literature and seem plausible as solutions in analyzing proposed policy or evaluating

competition in health insurance markets. If anything, taking these approaches could be made

easier in practice such as assessing antitrust cases where discovery makes data acquisition,

in general, easier than for academic economists.

• Gather addition data on frictions/beliefs: Handel and Kolstad (2015) develop an ap-

proach that relies on linking survey data on beliefs and information to traditional

15



administrative claims data, of the type typically used in analysis. They develop a sur-

vey that is rooted in an understanding of the setting as well as the underlying model

of insurance choice. For example, if the model being used to analyze the impact of a

merger focuses on the impact of provider availability/network one could focus ques-

tions on how enrollees understand the network options provided to them at baseline.

Implementing such surveys also allows for simple correlational analysis that compares

choices with different relative information in the cross section as well as “structural”

evaluation of choices by linking survey data to actual behavior through the lens of

a choice model. Survey data gathering is also relatively straightforward and can be

done on a representative subset of the population. It is also important to note that,

even without directly linking survey data to administrative data, survey data can be

used to measure informational and behavioral factors affecting insurance choice (see

e.g. Loewenstein et al. (2013)).

• Focus on settings where choices are more informed: An alternate approach is to focus

evaluation on markets or particular settings where it is a priori reasonable to assume

consumers are more informed or there is less room for frictions or choice errors. This

approach has been widely used to account for/measure inertia by focusing on consumers

who make “active choices.” In many cases, new enrollees or certain choice environment

designs change or eliminate defaults. In evaluating preferences an analyst can give

more weight to these settings to estimate preferences without inertia or to estimate

the magnitude of inertia (see Beshears et al. (2019) for a useful discussion of choice

environments and active choice).

• Measure information frictions and behavioral decision making experimentally in the

setting of interest: A further approach that can be considered in evaluating mergers

in insurance markets is to actually implement an intervention. Bhargava et al. (2017)

demonstrate this approach but it seems plausible that this could also be done in a

particular setting where a merger is being evaluated to better understand the existence

and magnitude or information frictions or choice errors. Loewenstein et al. (2013) also

provide a useful example of how surveys can be used to measure choice quality but
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also incorporate experimental variation to evaluate counterfactual environments with

choice error.

4 Biases in Provider and Care Choices

Going back at least to Arrow (1963), behavioral economics (or limited information as it

was described in 1963) has played a central role in economists understanding of the supply

and demand of physician services. The very nature of the practice of medicine requires a

highly skilled individual to provide a recommendation, often with significant uncertainty, to

a patient facing a high stakes, probabilistic decision (Dawes et al. (1989)). Furthermore, the

doctor is both an agent in the clinical decision and the one selling the product (McGuire

(2000)). Taken together, the standard assumptions of the first and second welfare theorems

are not met, and the manner in which competition impacts price and quality require different

models and analysis (Arrow (1963)).

Yet, despite the well documented role for behavioral economics and information frictions

in health care markets the treatment of mergers and competition policy more generally is

remarkably conventional. Whether assessing airline merger or the acquisition of an oncology

practice by a local hospital, the issues of competitive harm focus on the pricing impact of the

merger (accounting for potential efficiencies) and the impact on the quality of service/care.

We believe there are a number of straightforward applications of behavioral economics that

lend themselves to improving competition policy and merger analysis in provider markets

and also to better understanding the limits and opportunities for competition in health care

provider markets.

We also note that we only scratch the surface of a large literature on the market failures

and behavioral economics of provider markets. In part because of the nature of the market

there is a large literature taking into account these issues. Here we seek to identify some

important themes, provide motivating examples, particularly from empirical work, and tie

these to merger policy.

The central observation we make is that merger analysis, policy design and the value

of competition hinge on the role of demand. Insofar as consumers are unable to assess
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key elements of a choice or make trade-offs in a provider market (e.g. quality of care and

price) critical elements of any evaluation, including but not limited to, market definitions,

elasticities and consumer surplus calculations, will be altered.

4.1 Provider Competition and Quality

There is a large literature on competition in health care markets over quality (see e.g. Gaynor

and Vogt (2000) and Gaynor et al. (2015)). Here we replicate the simple models developed

in Gaynor and Vogt (2000) and Gaynor et al. (2015) allowing us to highlight where behav-

ioral consumers change the relationship between competition and equilibrium quality, both

positively and normatively, and, thereby merger analysis.

We begin by considering a provider, i, facing administratively set price p̄. Profits for the

provider can be described as follows:

πi = p̄qi − c(qi, zi)− F (1)

where qi is provider i’s demand, c() is a function capturing variable cost, zi is quality and

F captures fixed cost. From equation (1) we can derive demand for provide i as:

qi = si(zi, z−i)D(zi, z−i) (2)

where si is provider i’s market share and D() is market demand. From this we can recover

the equilibrium quality function:

zei = z(p̄, cq, cz, si, D) (3)

where cq and cz reflect the marginal cost of quantity and quality respectively.

Equation (3) implies an empirical model that can be used for merger analysis (e.g. how

might increased competition impact cost and quality of care?).14 The critical elements in (3),

both theoretically and empirically, determining quality are (implicitly) the quality elasticity

14As Gaynor et al. (2015) show, the resulting empirical specification mirrors the traditional paradigm of
IO and merger analysis: the structure-conduct-performance (SCP) model.
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of demand for both market share and overall demand. These are the primitives, however,

where behavioral frictions impact consumer choices and potentially drive an important gap

between the observed demand — what can be estimated from traditional data on market

shares using cost and demand shifters and variation in competitive forces — and the unbiased

demand/value curve for quality.

4.2 Physician Inputs and Competition

An important role in determining behavior by the supply side of the provider market is the

role played by physicians. Competition policy generally treats hospitals, physician practices,

etc. as firms, in the neoclassical sense. In practice, however, physicians play an outsized

role in the decisions made by these entities. Therefore, objective functions may well reflect

alternative objectives. At a simple level, that includes non-profit firms, a well studied issue in

economics and often considered in competition policy ( Newhouse (1970), Sloan (2000)). We

may also want to consider physicians having alternative objective functions such as intrinsic

motivation to improve quality or provide better care, independent of the returns to doing

so (see e.g. Kolstad (2013)). These kinds of incentives lead to higher quality than implied

by demand alone and change the implications of changes in competition or other policies to

enhance competition (e.g. information provision).

Taking physician inputs into quality product can impact central questions for competi-

tion, quality and efficiency. For example, in markets when administratively set prices are

above marginal cost, competition increases quality. Quality improvements increase consumer

surplus but need not enhance welfare when quality improvement depends on large fixed costs

of entry (e.g. developing a new cardiac surgery center to attract patients). The potential for

market failures associated with this form of quality competition falls directly from a model

of optimizing providers (hospitals or doctors) competing for informed patients who prefer

higher quality.15 The inefficiency comes from excess entry and the associated incurred fixed

costs where new firms are able to steal business because they offer higher quality products

(as in Mankiw and Whinston (1986)). This issue is exacerbated in health care when poorly

15Optimization applies to either traditional profit maximization or most models of non-profit behavior
where the provider prefers surplus to invest in their objectives (see e.g. Newhouse (1970)).

19



informed patients can be guided by physicians to demand more care to cover fixed costs of

entry (see e.g. Robinson and Luft (1985)). In this case, competition leads to the so-called

“medical arms race” model which is characterized by redundant fixed cost and increased

demand inducement to cover those costs.

Hospitals, by and large, do not employ physicians. Instead, they effectively offer facilities,

and care occurring in a hospital includes a payment for the facility and the physician. While

hospitals cannot pay doctors directly, they have a number of non-price mechanisms to attract

and retain physicians (e.g. operating room investments or time, high quality nurses, etc.).

Thus, because hospitals must attract physicians to produce quality the hospital objectives

and form of competition depend on the availability of doctors and resources needed to attract

them. Cutler et al. (2010) develop and test a simple model of the impact of competition on

entry and quality based on this simple observation. They extend the classic framework of

Mankiw and Whinston (1986) to account for the relative scarcity of high quality physicians.

They show that, when high quality physicians are scarce, hospital entry leads to increased

competition over scarce, high quality surgeons. The reallocation to those physicians improves

quality. Taking these quality improvements into account offsets the additional fixed cost

associated with entry and competition.

5 Competition and Biases in Pharmaceutical and Med-

ical Devices Markets

Medical technology (pharmaceutical and medical devices) comprise approximately 16% (over

$600b) of total US health care expenditures. Despite Food and Drug Administration (FDA)

regulations that require manufacturers to conduct safety and efficacy studies, in the real

world, patient specific health benefit of a given drug and device treatment is often difficult for

the prescription writing agent (e.g. doctors, nurse practitioners, and physician’s assistants)

and their patients to know.16 These informational frictions open the door for biased decision-

making by both providers, in their prescribing and device selection behavior, as well as

16For ease of exposition, we will often refer to the class of prescription writing agents as physicians as they
account for the vast majority of written scripts.
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consumers in seeking and adhering to prescriptions. This informational and decision-making

setting gives device and pharmaceutical manufacturers incentive to better inform these actors

as well as providing a target rich environment for exploitation of biases. In this subsection,

we discuss the evidence on the role of informational frictions and biases in affecting provider

and patient decision making, how manufacturers respond to these frictions, and, ultimately,

how these frictions impact competition policy analysis in these sectors.

5.1 Frictions in Prescribing Behavior and Consumption

To treat a given ailment, patients rely on health care providers to write prescriptions for the

most effective drug (net of out-of-pocket costs and side-effects). This can be a challenging

task for prescribers for at least three reasons. First, the confidence interval on the expected

effectiveness of a given drug may not be particularly tight. Of course, drugs undergo clinical

trials but the information generated from those trials might be limited because imprecision

in the estimated efficacy or the enrolled patient population might differ from the broader

patient population (e.g. pregnant women). Second, conditional on observables, patients

can have heterogeneous responses to the treatment. A drug that works well for one patient

may be inefficacious for another observably similar patient. Third, the prescriber may not

have good on-label treatment options and may be considering an off-label use of the drug

where no or limited clinical trial information may be available. Off-label use accounts for at

least 20% of prescriptions with an estimated 73% of off-label use having no clinical support

(Radley et al. (2006), Lat et al. (2011)). More broadly, over one third of the elderly fill an

inappropriate prescription in any given month (Jirón et al., 2016).

Patients have limited ability to independently shop and compare drugs as they need a

prescription prior to acquiring a pharmaceutical, and a prescription is available only through

a licensed provider. Despite their reliance on providers, patients, as the ultimate end con-

sumer, also face informational frictions that affect both their behavior in seeking treatment

and adhering to that treatment once its been prescribed. These frictions can interact in

complex ways with provider frictions to affect drug consumption.

Given these informational frictions, it is not surprising that pharmaceutical companies

have healthy marketing budgets that seek to influence the decision-making of both pre-
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scribers and patients. In 2016, the global top 15 pharmaceutical companies spent 20.5% of

their revenue on marketing (Jacob, 2018). These marketing activities can be broken down

into four categories: 1) direct-to-consumer advertisements; 2) direct marketing, detailing,

and consulting payments to physicians; 3) couponing and other patient pay discounts; 4)

sponsorship of continuing education programs. We focus on (1) and (2) above as these pro-

grams meaningfully leverage physician and patient informational and behavioral frictions.

5.1.1 Physician Detailing

Detailing is the personalized marketing of pharmaceuticals by drug manufacturers through

their sales representatives to physicians. Highly trained sales reps provide information, meals,

gifts, drug samples, travel and consulting/teaching fees to physicians in order to persuade

them to write more prescriptions for their company’s drugs. On average, pharmaceutical

companies spend over $20,000 annually per physician on marketing efforts (Weiss, 2010).

Drug detailing has a long history dating to the 1850s, no doubt because, as we discuss

below, it effectively changes prescribing physician behavior (Smith, 1968). While detailing

has long been practiced, it is nevertheless a controversial activity. Advocates claim that the

this promotion activity provides valuable information to physicians which results in more

effective prescribing, while detractors argue that it distorts physician prescribing behavior

away from maximizing patient welfare. Anthropologists have characterized this relationship

between manufacturer, rep and physician as akin to a Maori gifting cycle whereby each actor

gifts something to another actor who in turn then gifts to another actor until the cycle is

complete (Oldani, 2004). The role of detailing has also been highlighted as contributing to

the opioid crises where physician prescribing played a central role (Van Zee, 2009, Schnell,

2017, Fernandez and Zejcirovic, 2018). The role that detailing plays in affecting competition

policy analysis depends to a large degree on whether these activities are consumer surplus

enhancing or detracting.

There are two necessary (but not sufficient) conditions for pharmaceutical manufacture

detailing to reduce consumer welfare. First, agency must play a role in physician behavior.

That is, physicians leverage their informational advantage over patients by considering their

own welfare in addition to the patient’s in their prescribing behavior. Second, detailing
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needs to affect prescribing behavior. This second condition is surely satisfied given the large

pharmaceutical detailing budgets.

There is ample evidence of a wedge between physicians actual prescribing behavior and

the patient’s optimal prescription, and that wedge is driven, in part, by physician agency.

For example, Iizuka (2012) finds that Japanese doctors are imperfect agents for their patients

and that the doctor-patient agency relationship plays an important role in generic adoption

decisions. Importantly, he finds that the choice between generic and brand-name drugs is

influenced by the difference in the markup that doctors earn between the two versions. He

also notes that there is significant heterogeneity in prescribing behavior and state-dependence

plays an important role in prescribing behavior. While documenting meaningful physician

agency in prescribing, this paper does not directly address detailing. More recently, Schnell

(2017) also documents meaningful physician agency in opioid prescribing behavior.

There is also ample evidence that physician detailing affects prescribing behavior. Berndt

et al. (1995) find a sales elasticity of .55 for detailing visits. Using fixed-effects approach

Datta and Dave (2017) finds a perhaps implausibly (from a pharmaceutical company ROI

perspective) low detailing elasticity of .06. David et al. (2010) find that evidence that

increased levels of drug promotion and advertising lead to increased reporting of adverse

drug events for certain conditions.

In 2010, the US Congress passed and the President signed the Physician Payment Sun-

shine Act. This law required the public reporting of payments and gifts between pharma-

ceutical and device manufacturers and physicians. Using this information, Grennan et al.

(2018) study the impact of gifted meals on cardiologists prescribing behavior for statins.

The authors use variation in organizational openness to physician detailing to identify the

impact of detailing. Academic medical centers often have restrictions on the ability of their

physicians to receive gifts from pharmaceutical sales reps.

Grennan et al. (2018) find that that the average payment to physicians increases pre-

scribing of the focal drug by 73 percent.17 Furthermore, then examine the impact of these

meals in manufacturer/insurer bargaining framework. They show that banning meals would

increase consumer surplus 6%. In some ways these consumer surplus estimate is likely a best

17Carey et al. (2021) find directionally similar results.
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case scenario as statins are very effective drugs and likely under provided.

Given the pharmaceutical firms large amount of spending on detailing physicians com-

bined with the insights from the standard models of provider agency, it is not surprising

that detailing alters physician behavior and likely reduces patient welfare. Two facts how-

ever are surprising. First, the size of the detailing effect is quite large – physician behavior

meaningfully shifted simply by comping them an occasional meal. Second and perhaps more

concerning, physicians do not appear to believe that their prescribing behavior is being in-

fluenced by sales reps (Madhavan et al., 1997, Steinman et al., 2001, Chimonas et al., 2007).

It is this last fact that gives detailing a behavioral economics dimension.

What are the implications of the impact of detailing for competition policy? First, given

that we interpret the literature as implying that, on net, detailing reduces patient welfare,

transactions that reduce detailing via merger specific mechanisms may be counted as an

efficiency. This efficiency effect could also potentially be attributed to physician group or

pharmaceutical manufacturer conduct. Second, and somewhat related, competitive initia-

tives that increase the availability of high quality pharmaceutical efficacy information for

physicians can generate benefits (Schnell and Currie, 2018).

5.1.2 Direct-to-consumer advertising

Since 1997, pharmaceutical manufacturers have been able to advertise their products direct

to consumers. Direct-to-consumer advertising (DTCA) is controversial (Ventola, 2011). Ad-

vocates argue that it provides consumers with useful information on potential treatments

and can encourage drug regimen compliance (Wosinska, 2005). That is, DTCA may cor-

rect for a behavioral bias in patient drug consumption decisions. Opponents contend that

drug ads provide distorted information on a drug’s effectiveness and minimizes the potential

side-effects leaving consumers with a more biased view on the drug’s net benefit. Under this

view, DTCA would encourage drug over consumption. Fortunately, high quality detailed

data is available to answer how DTCA impacts providers, pharmaceutical manufacturers

and, ultimately, patients.

Pharmaceutical manufacturers use different marketing strategies for the drugs they pro-

duce. Most drugs have very little to no DTCA advertising. Many of the therapeutic cate-
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gories where there is significant DTCA are under-diagnosed, under-treated and poor patient

adherence therapeutic areas. This simple observation suggests that DTCA might expand

demand by improving adherence and nudge patients to initiate treatment by visiting their

physician. Of course, DTCA may also induce over and inappropriate prescribing even in

categories where there is under-diagnosed and poor adherence therapeutic classes.

Consistent with the idea that DTCA nudges patients toward greater adherence, Wosinska

(2005) finds that hyperlipidemia patients who began drug therapy following high category

advertising were more adherent. Advertising also has an inter-temporal, category-wide ef-

fect on compliance. For example, Liu and Gupta (2011) study the impact of DTCA for

hyperlipidemia drugs. They find that DTCA expenditures have a positive and long-term

effect on the number of visits to physicians by newly diagnosed hyperlipidemia patient with

significant heterogeneity across patient sub-groups. They also find significant spillovers in

ad expenditures whereby a drug’s ads not only positively affects its prescriptions but also

for its competitors. Importantly, they find that the economic benefits of DTCA in terms of

life years saved by preventing cardiovascular disease are considerably larger than the costs

of advertising.

Using variation in ad expenditures driven by the local political cycles Sinkinson and

Starc (2019), estimate the impact of DTCA on drug consumption and adherence for statins

(e.g. Lipitor and Crestor) using both reduced form and structural methods. They also

find meaningful spillovers from DTCA. They find that $6,631 increase in spending on statin

DTCA generates one more Quality Adjusted Life Year (QALY), which is well below most

cost effective thresholds for a health intervention to be cost effective. That is, at least in

the case of statins, DTCA appears to nudge patients to the doctor’s office to receive cost-

effective treatments for a under-diagnosed condition. Shapiro (2018) also estimates across

drug DTCA spillovers for antidepressants.

There is reason to believe that the statins example is likely a best case scenario for DTCA.

Statins are a very cost effective drug. For less effective drugs, DTCA might not we as welfare

enhancing and lead to an increase in inappropriate drug consumption. Along these lines,

David et al. (2010) also finds that an increases in DTCA leads to an increase in reported

adverse drug reactions.
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The evidence seems to point to pharmaceutical promotion activity has a complex impact

on patient welfare. Physician detailing appears to takes advantage of physician cognitive

biases leading to increased socially sub-optimal prescribing behavior. On the other hand

and at least in some important cases, DTCA seems to overcome patient frictions/biases

leading more patients given appropriate prescriptions and improved welfare. Of course,

what is missing in these analyses for our purposes is an analysis of the impact of competitive

forces on patient welfare through its affect on promotional activity. The only paper which

we are aware that touches on this question is Shapiro (2018) where he calibrates a supply

system and examines if pharmaceutical manufacturers were allowed to collude on advertising

how would it affect equilibrium advertising levels. Here, Shapiro (2018) finds that collusion

increases advertising compared to the perfectly competitive outcome. As advertising is

welfare enhancing in this case, DTCA collusion leads to welfare increases.

5.2 Frictions in Medical Devices Implantation

One of the darker secrets in the surgical profession is the role that medical device sales

representatives play in the actual implantation of devices. During surgeries that require the

implantation of devices, sales representatives from the device manufacture are often in the

operating room assisting surgeons (Fury et al., 2016, Johnson and Hutchison, 2018). As one

device rep stated, “I worked in joint construction [where] it’s accepted, it’s common practice

... that the device rep be there for the entire surgery” (O’Connor et al., 2016). Not only

are the device reps in the operating room during surgery, they often play an significant role

during surgery. A survey of sales representatives found that 88% provided verbal instruction

to a surgical team during a surgery, and 21% had direct physical contact with a surgical

team or patient during a surgery (Bedard et al., 2014). These sales representatives often

have no formal medical training except through company sponsored education programs,

and patients, in general, are unaware of their presence (Sillender, 2006).

Sales reps play a dual role in this ecosystem. They are technical advisors and marketers.

The presence of sales reps in the OR creates clear ethical as well as economic concerns. First,

it is important to note that the reps, on average, add value to the procedure. They have

deep knowledge of their complicated products that they can impart to the surgeon. Reps
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are also responsible for ensuring that all the instruments and components needed for each

surgery on their schedule are on hand and ready for use. The device reps contend they

observe surgeries because they are experts on particular devices and their accompanying

toolkits, which often include hundreds of wrenches, screws and other hardware to aid in

installation. That entails assessing and accessing hospital inventory, as well as bringing their

own products and tools. In addition, reps must plan for the possibility that alternative sizes,

instruments, and components will be needed during the surgery. The complexity of even the

very common place surgeries like knee and hip replacements are significant. Orthopedists

estimated that they used about 100 implantable devices, not including the other tools used

during any given surgery (O’Connor et al., 2016).

While there are advantages of having the reps in the surgical suite to offer technical assis-

tance and detailed product information, given their dual role includes marketers, there are

obvious concerns (Pollner et al., 2019). Ultimately, reps are there to promote their company’s

devices and increase the number that are implanted. In addition to providing technical sup-

port, device reps attend surgeries to strengthen their relationships with particular surgeons

and thereby increase the cost of switching brands and promote the use of higher margin

devices (O’Connor et al., 2016, Burns et al., 2009). The limited existing evidence, not sur-

prisingly, indicates that the presence of sales reps results in increased use of their companies

products (Sudarsky et al., 2013). As one sales representative stated: “When I worked as a

sales rep, I wasn’t paid a salary. It was all commission. I was paid twelve and a half percent

of every dollar that went in ... And doctors kind of know that ... they understand that the

rep is just trying to earn a living. They feel somewhat obligated to use the most expensive

device because they obviously called you in for it” (O’Connor et al., 2016).

Physicians are also conflicted about the role of device sales representatives with many

citing concerns over conflict of interest and the ability of sales reps to bias surgeon decision-

making (Moed and Israel, 2017). Interestingly and similar to the detailing discussed above,

while surgeons are concerned about reps influencing their colleagues decisions they view

themselves as immune from the reps influence. This, in turn, suggests that device reps are

able to leverage physician behavioral biases into greater product loyalty.

The presence of device representatives in clinical areas is just one aspect of a set of
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interrelated marketing activities. Like the pharmaceutical sector, the medical device firms

also make direct payments to physicians. During 2014–17 vendors promoting medical devices

paid $904 million to 196,624 physicians (30 percent of active physicians) each year, on average

(Bergman et al., 2021). Approximately half of these payments are for royalty, licensing and

investment fees. That is, unlike the pharmaceutical sector, physicians are often paid for

technical contributions they make to the design of devices. Most of these payments are

targeted toward surgeons, and, within surgeons, the payment is increasing in the dollar

volume of their practice. Nevertheless, half of these payments are not tied to physician

innovation activities.

While there is limited research on the impact of direct payments from device manufactures

to physicians, evidence suggests that they affect physician behavior. Smieliauskas (2016)

exploits a policy shock, whereby government monitoring of payments to joint replacement

surgeons resulted in declines of over 60% in both total payments and in the number of

physicians receiving payments from 2007 to 2008. Using hospital discharge data from three

states, he finds that the loss of payments leads physicians to switch 7 percentage points of

their device utilization from their sponsoring firms’ devices to other firms’ devices, an effect

which is concentrated among surgeons with low switching costs.

In our view, there is pretty clear evidence that medical device manufacturers leverage

physician behavioral biases to sell more products. However, several relationships that are

central for competition policy guidance are less clear. First, the welfare impact of these

marketing activities is not clear. Sales reps do provide a value added service. However, a

reduction in sales rep activities can be offset by increased physician and surgical staff training.

In fact, interviews with surgeons suggest that the current approach whereby surgeons lean

on sale reps causes surgeons and staff to under-invest in their skills.

Second, the role of competition in affecting these marketing activities and/or the impact

of these marketing activities in affecting equilibrium outcomes is not very clear. While sales

reps work to increase device company switching costs and presumably reduce physician price

elasticity of demand (which is quite low (Grennan, 2013)), hospital purchasing departments

can and do bargain directly with device manufacturers. The effect of sales reps on those ne-

gotiations outside of their impact on physician preferences is unclear. Grennan and Swanson
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(2020) finds that medical device prices vary considerablely across hospitals and greater hos-

pital transparency into the distribution of prices reduces bargained prices albeit modestly.

Craig et al. (2021) also document that there is wide variation in device prices but that hos-

pital mergers do not affect those prices. This lack of a competitive impact certainly could be

driven by physician’s having strong preferences for devices as a result of their relationships

with reps and those preferences play a significant role in bargaining outcomes. There is some

discussion in the literature of how increased competition between device manufacturers in

the previous decades led them to more aggressively deploy sales reps in order to increase

switching costs. However, these causal assessments are merely anecdotal.

6 Illustrating the Impact of Behavioral Biases on Com-

petition Policy: Merger Effects

In the previous sections we discussed several dimensions in which behavioral biases affect

market outcomes in the health insurance and medical technology sector. We also noted

the lack of literature examining the impact of these behavioral biases on equilibrium market

outcomes. In these section, we attempt to take the points made above and apply them to the

assessment of the competitive impact of horizontal mergers. Specifically, we develop a simple

model of hospital price negotiations for medical devices where the device manufacturer can

engage in marketing activities (sales reps) to shift physician behavior and where the hospital

is partially aware of the distortions created by sales reps.

In our setup, we assume there are several orthopedic device manufacturers that produce

a differentiated joint replacement device. For now, each firm produces one product. The de-

vices are challenging to implant and the procedure requires a lengthy surgery requiring many

different tools. Because of the challenges in implanting the device, manufacturers deploy a

costly team of sales representatives to assist surgeons during the procedure. Physicians who

implant the device are perfectly price insensitive and select a device to install based on their

choice set of available devices (which are determined by the hospital), the marketing efforts

of the manufacturers and their idiosyncratic preferences over the devices. Hospitals negotiate
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with device manufacturers over the price of the device. We formalize this setting with the

following heuristic model.

Consider a market with m = 1, . . .M manufacturers, j = 1, . . . , J hospitals. Let Js
denote the set of hospitals and let Nj denote hospital j’s the set of device manufactures that

they have contracted with which surgeons can use those devices in the hospital.

The game has two stages. In the first stage, manufacturers determine their hospital

specific marketing efforts, rjm, taking into account its the impact in on the second stage

bargaining. In the second stage, manufacturers and hospital systems negotiate over the

payments paid by the hospitals to the device manufacturer. The hospital’s payoff (at the

first stage) from reaching an agreement with manufacturer m is given by:

Vjm(Nj) = vj(Nj)− vj(Nj \m), (4)

where vj(Nj) is the gross perceived utility that the hospital achieves with all agreements

with manufacturers and vj(Nj \m) is the gross utility the hospital earns in the absence of an

agreement with manufacturer m. We assume that there are Ij possible patients in hospital

j. The utility the hospital receives from implanting a given device is ujm = ξm + βrjm + ejm

where β ∈ [0, 1] captures the percentage of the marketing effort that creates value for the

hospital and ejm is a Type I Extreme Value iid draw. Because only part of the marketing

efforts are of value, there is the potential for distortion in device use. Furthermore, we also

assume that the hospital cannot perfectly observe ξm + βrjm directly and must infer it from

physician behavior with an adjustment for their priors on the distortionary impact of sales

reps. The utility physician f receives from implanting a given device is wfm = ξm+rjm+ufm

which implies that sjm =
exp(ξm+rjm)∑
k exp(ξk+rjk)

. The realized share differs from the hospitals optimal

device share as a function of β. As β → 1 this distortion goes to zero. We assume there is

an outside option, m = 0, of not implanting any device where uj0 = 0 and rj0 = 0.

For a given supplier network, let qjm = sjmIj be the expected number of patients that seek

care at hospital j and mcm be manufacturer m’s constant marginal cost. For simplicity, if no

agreement is reached between the hospital and the manufacturer, the manufacturer does not

implant their product in any of the hospital’s patients although its marketing expenditures
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are sunk. We also assume that surgeons are perfectly inelastic to the negotiated price when

selecting a device to implant. Thus, the net value to the manufacturer m for reaching an

agreement with hospital j is Rjm −mcmqjm, where Rsm is the negotiated fixed transfer.

The transfer price is determined by “Nash-in-Nash” (NiN) bargaining. That is, each

bilateral negotiation solves the Nash bargaining solution, embedded inside a Nash equilibrium

where the parties to each negotiation treat the outcomes of other negotiations as fixed. The

Nash bargaining solution selects the transfer that maximizes the (weighted) product of the

surplus from trade relative to the alternative of no trade. We write:

R∗jm = arg max
z

(Vjm(Nm)− z)1−θjm(z −mcmqjm)θjm . (5)

where θjm ∈ [0, 1],∀j,m are the Nash bargaining weights, which, following Grennan (2013),

we call θ the bargaining ability of the hospital relative to the device manufacturer (which

itself could be viewed as a behavioral economic parameter but that is not our principle focus

of this analysis). A value of θsm = 0 gives all the weight to the hospital, while θjm = 1 gives

all the bargaining ability to the device manufacturer. Solving this optimization problem and

dividing by the expected quantity yields the per-treatment transfer price for each hospital

system:

pjm =
R∗jm
qjm

= (1− θjm)mcj + θjm
Vm(j,Nm)

qjm
. (6)

The first term on the right side of (6) is the marginal cost of the manufacturer multiplied

by 1 − θjm. This is the threat point or value without a contract. When θjm = 0 (i.e., the

hospital has all the bargaining ability) the negotiated price will equal this cost: even when

the hospital has all the power, the device manufacturer will not accept less than marginal

cost. The second term is the gross hospital surplus from the trade, multiplied by θjm. The

hospital will not agree to pay more than this surplus. Therefore, this is what it gets paid

when the manufacturer has all the bargaining power. For θ ∈ (0, 1), negotiations result in a

weighted average of these two extremes, where the weights depend on the relative bargaining

power. 0

There are two sources of distortion in our setup. First, the value that surgeons and the

hospital places on sales reps efforts differ and physicians make the device choice. Second,
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hospitals are not able to accurately assess how far from optimal is the physicians behavior.

If the second distortion was not present then VjmNj) is given by:

V̂jm(Nj) = Ij

(
ln

(
1

1− sjm

))
. (7)

If the hospitals are perfectly aware of the distortion then the device’s contribution value

is given by:

Ṽjm(Nj) = Ij

(
ln

(
1

1− s̃jm

))
. (8)

Where s̃jm is the shares that would realize if devices where selected to maximize the hospital’s

utility. Letting γ ∈ [0, 1] denote the fraction of the distortion that the hospital is cognizant,

the relevant value of Vj(Nj) for the bargaining problem is:

Vjm(Nj) = V̂jm(Nj) + γ(Ṽjm(Nj)− V̂jm(Nj)) (9)

We denote the distortion by dmj = γ(Ṽjm(Nj) − V̂jm(Nj). As γ → 1 the second distor-

tion disappears from the bargaining problem and the pricing outcome is determined by the

hospital’s actual value of an agreement.

Now, we turn to the device manufacturer’s problem of setting rmj. The device manufac-

turer’s profit is given by: (pjm(rjm) −mcj)sjm(rjm)I − c(rjm) where c(rjm) is the sales rep

cost function with c′ > 0. Substituting the different share equations into (9) and (6) then

into the the manufacturers profit function and differentiating yields the following first-order

conditions for the optimal marketing effort:

θ[(sjm + γ(αs̃jm − sjm)− sjm(1− sjm)mcm)]− c′(rjm) = 0. (10)

A couple of observations are worth making. First, bargaining ability affects marketing efforts.

The higher the device manufacturers ability the more it spends on marketing. Second, the

more the hospital is aware of the distortion the lower are marketing expenditures. Third,

the impact of a device merger depends on the substitutability between the products, the

relative bargaining abilities, as well as the degree of hospitals awareness of the degree of the

32



distortion induced by sales reps.

Because analytic solutions are not readily available, we turn to simulations to get a sense

of the interactions between competition, bargaining ability, and awareness bias. That is,

we solve for the equilibrium under different paramaterizations and simulate the impact of

a merger between two of the manufacturers. In this simulation, we assume there are four

devices with ξ = {.12, .11, .1, .095}, c(rjm) = .05r2jm, and α = .5. We examine the equilibrium

before and after a merger between manufacturers 1 and 2 under different values of θ, the

bargaining ability parameter, and γ, the distortion awareness parameter.

Table 1 presents the results from these simulations. The impact of the merger depends

on both θ and γ. The fact that the impact of the merger depends on θ is not surprising

as this is standard in bargaining frameworks. However, as hospitals become more aware of

the agency problem caused by device firms utilizing sales reps, the impact of the merger

is lessened. In this simple model, the presence of behavioral frictions exacerbates the price

impact of the merger. Perhaps more interesting, the relationship between the price effect

and the welfare depends on the parameters. For θ = .15, the hospital has high relative

bargaining ability and, for this reason, the merger does not meaningfully impact its welfare

even though under some specifications price increases approach 5%. The reason for this is

marketing efforts (which are distortionary) decline. Even with θ = .15, an increase in γ, the

hospital’s awareness of the distortion, reduces the harmful impact of the merger. However,

for θ = .85 (e.g. the device firms are better relative bargainers), the pattern is more acute.

With low hospital distortion awareness (γ = .1), the merger results in significant increases

in price (8%) and decreases in hospital welfare (7%). Again, as awareness increases, the

harmful impacts of the merger (from the hospital’s perspective) decline.

While this model is highly stylized and the simulation parameterized using reasonable

but not empirically derived values, it nevertheless highlights an important point. In the

presence of meaningful consumer biases, standard competition analysis that ignores these

biases can lead one to the wrong conclusion regarding the merger’s impact. The competition

agencies may not challenge a merger where the competitive price impact is under 5% which

is always the case when γ = .9 corresponding to an environment that is similar to standard

models of competition. Focusing on the θ = .5 case, a common assumption in bargaining
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Table 1: Merger Simulation Results

θ γ % ∆ Price % ∆ Welfare % ∆ Marketing
0.15 0.1 4.85 -0.89 -1.32
0.15 0.5 3.81 -0.73 -1.73
0.15 0.9 2.78 -0.57 -2.46
0.5 0.1 7.38 -3.70 -1.52
0.5 0.5 5.49 -2.86 -1.81
0.5 0.9 3.95 -2.28 -2.60
0.85 0.1 8.31 -6.99 -1.55
0.85 0.5 7.27 -8.05 -2.49
0.85 0.9 4.34 -4.73 -2.64

games and sometimes assumed by the agencies in their own merger analysis, when γ = .9,

the merger impact is quite small and the agencies may well give this merger a pass. However,

when behavioral frictions are present (γ = .5 or .1), then the price impact of the merger may

well lead to the agencies to challenge the merger.

7 Next Steps for Making Progress

Above we documented the current state of the literature and argued that there is overwhelm-

ing evidence that behavioral frictions often meaningfully affect both demand and supply

responses in the health insurance and health care sectors. We also showed that effective

competition policy should account for these frictions when they are important but, at least

to date, economic analysis in antitrust matters typically has not done so. This raises two

obvious questions: Why hasn’t behavioral economics been more integrated into competition

policy in health care markets, and what work needs to be done to reduce the barriers in

incorporating more behavioral economics into health care competition policy?

It is worth noting that in digital markets, behavioral economics can play a central role the

the competitive analysis. In particular, because consumers are often not active choosers of

their digital services, it is argued, default settings can be manipulated by firms to affect mar-

ket outcomes. As such, default settings can be used as a tool, perhaps illegally, to entrench
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incumbent firms.18 The digital markets experience shows that it is possible to incorporate

behavioral economic phenomena into the competitive economic analysis in important cases.

What is not known is how the courts will receive those arguments.

At the risk of repeating the standard concluding mantra of so much academic work,

“More research is needed,” it is certainly true here that more research is needed. As the

discussion above makes clear, behavioral economics is relevant for understanding how health

care markets function, however, with only a few notable exceptions, there is little equilibrium

analysis of the interactions of market power and behavioral responses in these settings. Thus,

while it seems likely that the assessments of the competitive impact of some mergers or

conduct will be affected by the incorporation of behavioral response, we don’t know the

magnitude nor breadth of its importance. Currently, the agencies and the courts have little

guidance from the literature on how to best incorporate the impact of behavioral responses

on the competition policy question at hand.

What are the impediments for more research on market outcomes in health care set-

tings? First, as noted above, while standard data sets (e.g. administrative claims) in health

economics can identify behavioral anomalies, identifying the underlying mechanisms often

requires the merging of additional information. For example, survey information in combina-

tion with claims data can illuminate the underlying behavioral mechanisms. For a number of

reasons including privacy concerns, it is rare that researchers unilaterally can merge claims

information with survey data and still maintain the granularity necessary for market analy-

sis. For this reasons, we believe a broader externally funded research effort whereby survey

questions that can illuminate behavioral biases linked to claims data as has been done to

examine other demographic phenomena in health care is warranted. For example, the Health

and Retirement Survey has been linked to Medicare claims data.

Second, there are meaningful methodological challenges that the profession needs to solve

before clear policy guidance can be issued. While progress is being made (see, e.g., Bernheim

(2016)), there is still work to be done in order for the profession to agree on standard welfare

metrics in behavioral choice settings. Finally, we note that the implementation of a coherent

18See, for example, United States, State of Arkansas, State of Florida, State of Georgia, State of Indiana,
Commonwealth of Kentucky, State of Louisiana, State of Mississippi, State of Missouri, State of Montana,
State of South Carolina and State of Texas v. Google LLC., Case 1:20-cv-03010.
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framework to assess firm behavior in the health care sector will only lead to better policy

if the courts are able to understand and apply them. Stigler Center (2019) argues that the

courts’ hostility toward new economic thinking is an impediment towards effective antitrust

policy toward digital platforms. In so far as that is true, it will be important to translate

and disseminate the this new research in a way that the courts can clearly understand and

apply.

8 Conclusions

In this paper, we highlight some important behavioral economic frictions in health insurance

and health care choices and outline how these frictions can affect competition policy analy-

ses. We view this work as highlighting the importance of the issue. One of the important

observations that we make is that while there is substantial evidence of behavioral frictions

in this sector, there is comparatively little research analyzing exactly how these frictions

affect competitive interactions that can give the enforcement community guidance on how

the standard analysis should incorporate the role of these frictions. We provide an example

of the impact of behavioral responses by analyzing a medical technology merger in a simple

model with behavioral frictions and show that the presence of these frictions matter for as-

sessing the price and welfare impact of the merger. We hope our work here will stimulate

more research into the behavioral health economics and competition policy.
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