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Abstract

Physicians play a critical role in determining medical-care expenditures. In this

study, we empirically assess the degree to which physicians exploit their bargaining

leverage over insurance carriers as a means to raise service prices. We also examine

the degree to which these potentially higher payments may translate into different

levels of service utilization. We find that physicians are able to translate bargaining

leverage into both higher fees and higher service utilization. Ceteris paribus, a car-

diologist with high market power (concentration in the 90th percentile) will charge

25 percent higher prices and perform 22 percent more services than a cardiologist

with low market power (concentration in the 10th percentile). The corresponding

orthopedist will charge 24 percent higher prices and perform 4 percent more services.

We provide evidence that the effect of bargaining leverage on service utilization may

be explained by physicians responding to the negotiated service prices.

∗We thank Seidu Dauda and Eli Liebman for excellent research assistance.
†Bureau of Economic Analysis



1 Introduction

Physicians play a critical role in determining medical-care expenditures. By acting

as the patient’s health-care consultant, as well as the medical service provider, they can

control the quantity of services provided to the patient.1 Additionally, by flexing their

bargaining muscle, they can also potentially raise the fees they charge to insurance carriers.



spending may give important insights about the potential outcome of this policy reform.

While there has been an extensive line of research regarding hospitals’ ability to leverage

their market power into higher fees,5 there has been very little empirical research regard-

ing physicians’ bargaining power.6 Physicians are distinct from hospitals on important

dimensions relating to medical-care expenditures. Specifically, the incentives of physicians

to affect their own revenue by shifting services provided to patients is distinct from hos-

pitals because hospitals are usually paid on a disease basis.7 As physicians are usually

paid on a fee-for-service basis, earning additional revenue for every procedure performed,

their incentives may be aligned to respond to price changes by shifting the utilization of

services.

A major reason for the lack of research regarding physician bargaining has been the

dearth of historical granular data covering physician firms. To add fuel to the fire, one must

also be able to accurately link physician-firm data to detailed medical-care expenditure in-

formation. This study is unique in this regard as we are able to link together a wealth of

historical data on physician firms with a comprehensive data set on commercial payments.

The physician data is from the SK&A c⃝ physician database and includes information on

the firm size, specialty, and specific geographic coordinates of over 95 percent of physi-

cian firms in the United States. This highly detailed data enables us to construct precise

physician concentration measures, specific to a particular geographic area. We link these

concentration measures with commercial health insurance claims from the MarketScanr

Research Database from Thomson Reuters. The data includes individual patient health

claims for several million privately covered individuals covering thousands of procedures

and hundreds of diseases and types of health plans across the entire U.S. The sheer size of

this data is a bit daunting, but proves to be important for identification purposes because

there is an enormous degree of heterogeneity in types of health service providers, proce-

and politicians have raised some concerns that the new health care law may spur additional consolidation

and harm consumers (America’s Health Insurance Plans (AHIP) (2011), Berenson, Ginsburg, and Kemper

(2010), and “Hearing on Health Care Industry Consolidation” September 2011).
5See Noether (1988), Dranove, Shanley, and White (1993), Lynk (1995), and Keeler, Melnick, and

Zwanziger(1999), Town and Vistnes (2001), Capps, Dranove, and Satterthwaite (2003).
6Research regarding physician market competition has primarily focused on identifying whether or not

physicians actually possess monopoly power. As explained by Gaynor (1995), most of these studies have

aimed to infer the presence of market power by searching for monopoly rents and supra-normal returns

on investment to education (Sloan 1970, Leffler and Lindsay 1980, Burstein and Cromwell 1985).
7It appears that different incentives are at work in hospital markets. Indeed, Dafny (2005) finds that

hospitals respond to price changes (diagnosis-specific prices) by “upcoding” patients to diagnosis codes

associated with large reimbursement increases.
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dures, patient ages, diseases, stages of illness, co-morbidities and plan types.8 Finally, we

link together data from HealthLeaders-Interstudy c⃝, which provides comprehensive infor-

mation on enrollment for health insurance firms. This allows us to create concentration

measures of insurance firms. To simplify our analysis and computation burden, we limit



tions because the unemployment rate is positively correlated with COBRA and Medicaid

coverage (Cromwell, Hurdle, and Wedig (1986) and Holahan and Garrett (2009)).

To simplify the exposition of the paper, we divide the components of medical-care

expenditures between those variables decided before the patient has sought care and those

variables decided after. For example, physician’s fees are usually negotiated on an annual

basis, and can therefore be considered set before the patient is treated by the physician. In

terms of our analysis, we first assess the effect of physician bargaining leverage on service

prices, and subsequently assess the effects of service prices on the utilization of services.

For completeness, we also incorporate the first stage impact of insurance carrier market

power on both the negotiated service prices and benefits, and the second stage impact of



on service prices and out-of-pocket prices. More precisely, a cardiologist with the 90th

percentile FTHHI will provide 19 percent more services than a cardiologist with the 10th

percentile FTHHI. The corresponding orthopedists would provide 7 percent more services.

The effects are reversed and much larger for insurance carrier concentration. Therefore,

unlike most markets where consolidation leads to a reduction in purchases, the unique

incentives of physicians lead to the counter-intuitive result of an expansion of services.

This paper is organized as follows. Section 2 provides an overview of the physician and

insurance carrier industry. We provide a basic framework of physician-insurance carrier

bargaining, intended to illustrate how bargaining leverage can affect service prices as well

as service utilization. In Section 3, we give a comprehensive overview of the data used

in this study. We provide quite a bit of detail as to the construction of our variables as

this study includes a battery of new measures not discussed in prior research. In Section 4

we estimate the determination of service prices and benefits and in Section 5 we estimate

the determination of service utilization. In Section 6, we quantify the effect of bargaining

leverage on service utilization. We conclude in Section 7.

2 Physician and Health Insurance Carrier Organiza-

tions

2.1 Physician Organization

The study of physician consolidation has historically been a relatively uninteresting

topic due to the fact that a vast majority of physicians worked in solo-practices. However,

the market for physicians has shifted dramatically over the past few decades. In 1965

only about 10 percent of physicians were in group practices with three or more physicians,

but by 1991 group practice physicians accounted for more than 30 percent of all physicians

(Smart (2006)). This trend continued through the 1990s and early 2000s. Based on

physician surveys, in 1996-1997 the proportion of physicians in solo and two-physician

practices decreased significantly from 40.7 percent to 32.5 percent in 2004-2005 (Liebhaber

(2007)). There is concern that the recent passage of the health care reforms in 2010

may accelerate the pace of consolidation because the law encourages greater cooperation

among providers through the formation of Accountable Care Organizations (ACOs).10 For

10An ACO is a network of providers that share the provision of care to patients. An ACO would normally

include both physicians and hospitals and would encourge greater coordination of care among providers

through financial incentives.
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with one another to attract enrollees. Three important characteristics that horizontally

differentiate plans in the eyes of the patient are (1) the size of its provider network, (2)

restrictions on the patients’ choices and (3) the overall price of its insurance contract.

Generally, it is assumed that consumers prefer a large choice of providers, less restrictions,

and lower prices.





are determined. Specifically, the physician and the insurance carrier bargain over service

prices, defined as the price per service paid to the physician by the insurance carrier, and

the insurance carrier and the patient determine a benefits package for the patient. In the

“second period,” an optimal service utilization decision, Q∗
n, is made.

2.3.1 First-Period

A major determinant of the level of benefits, α∗
n, will be the level of concentration in

the insurance carrier market (e.g. Dafny et al (2011) and Dunn (2010)). Specifically, if an

insurance carrier has a larger degree of market power, it will be in its interest to offer less

generous benefits (that is, a larger αn). For now, we assume that all patients have chosen

the same benefit structure, such that α∗
n = ᾱ.

The service price (that is, fee schedule) will depend on negotiations between the physi-

cian group and the insurance carrier. Specifically, the service price will depend on the

relative degree of bargaining power, we label Z, of the physician and the insurance carrier

in the market. One possible measurement of Z is the logarithm of the ratio of concentration

measures: Z = ln
(

HHIphys
HHIplan

)
, where HHIphys and HHIins are the degrees of concentration

in the physician and insurance carrier market, respectively. To examine how both service

price and service utilization may depend on Z, we look at two polar market structures:

Z1 ≈ −∞ ⇒ Competitive Physician, Monopolistic Insurance Carrier.

Z2 ≈ ∞ ⇒ Monopolistic Physician, Competitive Insurance Carrier.

Moving from market structure Z1 to Z2, we are shifting market power leverage from

insurance carriers to physicians. Under market structure Z1 the monopolistic insurance

carrier can credibly threaten to keep the competitive physician out of its network. This

credible threat will subsequently induce physicians to bid the price of services down to

to the point where P = ψ(Q), the physician’s marginal cost of providing the minimum

amount of services. By contrast, under market structure Z2, the monopolistic physician

can credibly threaten to exclude the insurance carrier’s patients from using its services.

Specifically, provided that the risk-free rate of return is earned, there will always be at least

one insurance carrier willing to accept the monopolistic physician’s price request of Pn =
V
��
,

the consumer’s maximum willingness to pay in terms of out-of-pocket costs. Thus, any

insurance carrier who wants to contract with this physician must offer this service price.

The actual marketplace is rarely perfectly competitive or completely monopolistic.

Instead, prices will be pulled towards either of these two extremes by the side with larger

bargaining leverage. Thus, bargaining leverage is manifested in price variations by each
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side’s ability to credibly exclude the other from its network. It is also important to note

that this type of bargaining is usually implicit, rather than direct, interactive bargaining.

That is, a health care plan may not directly discuss or haggle with a physician firm over

price, but rather just recognize its relative competitive position and create a payment

schedule that would entice the physician firm to participate in the plan.

2.3.2 Second-Period

Under certain simplifications, the physician’s profit-maximizing amount of services to

provide to the patient is quite intuitive. For example, let us assume that out-of-pocket

costs are small (that is, αn is close to zero) such that patients are not price sensitive. It

follows that the physician solves the following:

max
Q

Q







relationship between service prices and utilization in any direction. Thus, we allow for a

possible negative relationship as suggested by the theories of Evans (1974), Fuchs (1978),

and Dranove (1988).25

3 Data

In this section, we give a comprehensive overview of the datasets used in this study.

First, we describe the MarketScanr health claims data which is a database that tracks

claims from all providers using a nationwide convenience sample of patients. We also

provide an overview of how we calculated our service price and service utilization vari-

ables, which we show are components of total physician expenditures. Second, we describe

the SK&A c⃝ physician database which includes information on location, specialty, unique



The Commercial Claims and Encounters Database contains data from employer and

insurance carrier sources concerning medical and drug data for several million employer-

sponsored insurance (ESI)-covered individuals, including employees, their spouses, and

dependents. Each observation in the data corresponds to a line item in an “explanation of

benefits” form; therefore each claim can consist of many services and each encounter can

consist of many claims.

Importantly we can differentiate between payments made to physicians from those paid

to other providers (for example, hospitals and pharmacies). For instance, suppose a patient

is being treated for congestive heart failure in a hospital. The claims data differentiates

between types of providers such that payments made to the physician for performing a

coronary artery bypass are distinct from those made for hospital operating room expenses.

We use MarketScan’s “payment” variable which is defined as the total gross payment to a

provider for a specific service. Specifically, this is the amount of dollars eligible for payment

after applying pricing guidelines such as fee schedules and discounts, and before applying

deductibles and co-payments. MarketScanr also indicates the type of plan the claim was

made under, which allows us to ignore episodes in which a capitation payment was made.26

3.1.1 Physician Expenditure of an Episode of Care

To obtain the physician expenditure for a particular episode of care we apply the

Medstat Episode Grouperr (MEG). This algorithm, provided by Thomson Reuters, assigns

a procedure to an episode using information on claims as well as the patient’s medical

history. Spending is allocated to a patient between a beginning and an end date by

assigning an “episode ID”, n, to each claim in the data.27 Let Γn be the set of procedures

used for treating episode n identified by the MEG. The total expenditures made to the

physician for treating episode n is:

TEn =
∑
j∈�n

pjn (3)

where pjn is the full payment (including the patient’s out-of-pocket costs) to the physician

for procedure j in episode n.28 Pricing information for a specific procedure is the payment

attached to the specific health claim line in the MarketScanr data. We identify procedures

26Approximately 3 percent of our sample are capitated episodes. These observations are likely to

include closed HMO systems such as Kaiser-Permanente patients.
27We isolated episodes where the patient sees the same physician for the entire episode of care, however,

results were not sensitive to this exclusion.
28Note that each episode occurs only once in the data, thus we do not have a panel of episodes.
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j at the most granular level possible, based on a specific CPT code, modifier, and “place of

service.”29 Note that each episode uniquely identifies an individual patient, k, with disease

d, treated by a physician p, in county c, that begins in time period t.30 The large advantage

of the MEG algorithm is that it allows us to isolate the service mix and total price for

treating a particular patient’s illness. However, these algorithms are also considered a

“black box” in the sense that they rely entirely on the expertise of those that developed

the grouper software.

3.1.2 Decomposing the Expenditure of an Episode of Care

As outlined in the Section 2, the outcome of a bargaining game between physicians and

insurance carriers will result in variation in both service prices (that is, the fee schedule)

as well as the utilization mix of services in a given episode of care. Thus, embedded in the

expenditure of an episode of care is a “service-price component” and a “service-utilization

component.”

The service-utilization component is the number of services provided to the patient

over the course of the episode of care. We measure this variable by the following:

Qn =
∑
j∈�n

p̄j (4)

where p̄j is the average price of procedure j in the entire sample. Here, p̄j serves as a

proxy for the number of services rendered for each given procedure, and thus one can

think of p̄j as being comparable to each procedure’s relative value units (RVUs) assigned

by Medicare. Any variation in the utilization component between two episodes of care will

be attributable to differences in the number of services used as opposed to differences in

the prices charged for the same service. The remaining component of the expenditure of









coordinate. In this fashion, those physicians closer to the patient are given more weight

than those physicians farther away. Using these market shares, we construct the concen-

tration measure for each coordinate, representing the competition for that patient in the

surrounding area, HHIpatient. Fourth, we link these measures to the MarketScanr data

by averaging





is gathered from various sources, often on an annual basis.40 The variables constructed

from these data that are used in our analysis include median household income, education,

population, population over the age of 65, hospital facility characteristics and a number of

additional variables.41

4 Estimation of First Period: Effects of Market Power

on Service Price and Benefits

The goal of this study is to estimate if, and to what extent, physician market power

dictates medical-care expenditures. As discussed in the previous section, one can catego-

rize the determination of medical-care expenditures into two distinct periods of decision

making. First, fees are negotiated and benefits are chosen, and subsequently a service

utilization decision is made. In this section, we estimate the determinants of these first-

period decision variables—the negotiated service price, Pn, and the benefit schedule, αn.

In estimating the determinants of the service price, we pay particular attention to the

degree of bargaining leverage of physicians relative to insurance carriers. In estimating

the determinants of the benefits schedule, we examine the impact of insurance carrier

concentration. In the subsequent section, we will estimate the determinants of service

utilization. Although we put structure on the timing of these expenditure decisions, we

treat all variables as being determined endogenously.

4.1 Determinants of Service Price

The following estimation routine quantifies the impact of the relative physician-insurance

carrier bargaining leverage on the logarithm of service price Pn:

ln(Pn) = β1 ln(FTHHIphys) + β2 ln(HHIins) + δ′COST

+ κ′QUAL+ λ′PAT + ζat + ζd + εn. (7)

where each episode, n, is uniquely associated with a patient k, a disease-stage-of-illness

d, a physician p, an MSA m in a county c, and state a in time t. This specification
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Table 2: Determinants of Service Price

OLS IV

Cardiology Orthopedics Cardiology Orthopedics

ln(FTHHIphys) 0.037*** 0.032*** 0.099*** 0.093***

(0.005) (0.004) (0.014) (0.017)

ln(HHIins) 0.019** 0.025*** -0.311*** -0.197**

(0.010) (0.008) (0.094) (0.087)

ln(medvalphys) 0.057** 0.064*** 0.056*** 0.069***

(0.024) (0.023) (0.022) (0.020)

ln(rentphys) -0.042 -0.115*** -0.096** -0.136***

(0.044) (0.039) (0.048) (0.038)

ln(facwagephys) 0.004 0.017*** -0.001 0.016***

(0.006) (0.005) (0.007) (0.006)

ln(medincflow) -0.032** 0.041*** -0.029 0.065***

(0.013) (0.014) (0.021) (0.017)

UNIV 0.022** 0.016* 0.013 0.003

(0.009) (0.009) (0.013) (0.013)

ln(medincpat) 0.033*** 0.015** 0.029*** 0.013*

(0.007) (0.006) (0.008) (0.007)

ln(educpat) 0.079*** 0.163*** 0.153*** 0.205***

(0.026) (0.028) (0.036) (0.035)

EPO -0.034*** -0.037*** -0.032*** -0.025***

(0.007) (0.007) (0.007) (0.008)

HMO -0.033*** -0.004 -0.040*** -0.005

(0.006) (0.006) (0.006) (0.006)

POS -0.013*** -0.002 -0.017*** -0.004

(0.005) (0.005) (0.005) (0.005)

PPO 0.005 0.009** 0.001 0.007*

(0.004) (0.004) (0.004) (0.004)

HDHP -0.001 0.001 -0.002 0.005

(0.011) (0.006) (0.011) (0.007)

CDHP 0.033*** 0.037*** 0.030*** 0.038***

(0.005) (0.004) (0.005) (0.004)

EMPLOYER -0.004 0.026*** -0.006 0.024***

(0.009) (0.005) (0.008) (0.007)

Observations 3668963 4135610 3664382 4131612









5.1 Determinants of Service Utilization

Our baseline specification for estimating the empirical relationship between service

price, out-of-pocket price, and service utilization is:

ln(Qn) = γ1 l̂n(Pn) + γ2
̂ln(P pock

n ) + δ′COST + κ′QUAL+ λ′PAT + ζat + ζd + εn, (9)

where we use the same instruments as in the preceding section for Pn and P pock
n . Just to

be clear, these instruments will be valid as long as population and the unemployment rate

do not depend on individual service utilization rates, given our set of covariates. They will

be good instruments insofar as they are correlated with price, Pn, and out-of-pocket price,

P pock
n , solely due to competitive patterns of physicians and insurance carriers.

The coefficient γ1 provides an estimate of the marginal effect of a change in service price

on service utilization holding fixed the out-of-pocket price. Thus, γ1 measures the effect

of change in service price, holding fixed the patient’s demand response, and can therefore

be interpreted as an estimate of the physician’s supply elasticity. The coefficient on γ2

provides an analogous estimate on the patient side. Specifically, γ2 provides the marginal

effect of a change in out-of-pocket price, holding fixed any supply response due to variation

in the service price. Thus, it can be interpreted as an estimate of the demand elasticity.

We use the same controls as in specification (7), where we control for the costs and

quality of the physician with vectors COST and QUAL, as well as the demographics of the

patient, PAT . Again ζd represents disease-stage-of-illness fixed effects and ζat represent









αn below the median.
58 By assessing sub-samples of patients with high and low out-of-

pocket costs we are attempting to isolate the two disparate effects delineated in the model.

Specifically, the average effect of prices on utilization γ3 should be larger on those patients

with better benefits.

Estimates are shown in Table 5. The net effect of a service price change on the entire

sample of cardiologists is 0.93 and is 0.16 for orthopedists. This implies that, on net, a

ten percent increase in the service price induces a 9 percent increase in service utilization

for cardiology patients and a 1.6 percent increase for orthopedic patients. In line with the

theoretical framework, the net effect of a change in service price on utilization is dependent

on the generosity of benefits. For example, for orthopedic patients with large benefits (the

sample where αn lies below the median level), the net effect is 0.36, while for patients with

low benefits (the sample where αn lies above the median level) the net effect is −0.25.
For cardiology patients with large benefits, the net price effect on the sample with large

benefits is 1.19, while for patients with low benefits the net effect is 0.49. Thus, there is

evidence that cost-sharing with the patient does in fact dampen the effect of the physician’s

positive supply elasticity.

6 Market Power and Service Provision

Taken together, the estimates from specifications (7) and (9) imply that an increase in





Table 6: Market Structure and Service Utilization

Cardiology Orthopedics

̂ln(FTHHIphys) 0.088*** 0.017*

(0.019) (0.009)

̂ln(HHIins) -0.395*** -0.114***

(0.113) (0.043)

ln(medvalphys) -0.047*** -0.051***

(0.012) (0.008)

ln(rentphys)

















Appendix

A Construction of Fixed-Travel-Time HHI

We construct fixed-travel-time concentration measures in the following fashion. For

each geographic location we define a latitude and longitude location as a vector x =

{lat, long}. Using Google’s Maps software we can measure a maximum radial distance
based on amount driving time k̄. For instance, for any location x we can calculate a

radius of k̄ = 80 minutes of driving time. To do so, for each county, c, we drew a random

coordinate and then calculated the average speed, speedc, one could travel 0.1 degrees

north, south, east, and west latitude. We use the Stata package, “traveltime,” written by

Ozimek and Miles. This allows us to define a maximum radial distance for any latitude

and longitude coordinate in county c as k̄ ∗ speedc.

For a consumer located at x0, we define their driving time to a physician located at

xi as kxi
. It follows that a patient who lives at location x0 resides kxi

minutes away from

the physician located at xi. We then create a variable representing the probability that a

patient located at x0 would consider traveling to the physician located at xi. We do this in

the most tractable manner possible by assuming that patients’ idiosyncratic taste shocks

lie on the uniform distribution. Specifically, a consumer will choose a physician located at

xi instead of a physician located at x0 if V − kxi
+ εi0 > V − kx0 where V is the consumer

valuation of treatment and εi0 is a patient taste shock of traveling from xi to x0 which lies

on the uniform distribution between 0 and k̄. As kx0 = 0 by construction, it follows that

a patient located at x0 would be willing to travel to xi (that is, travel kxi
minutes) with

probability:

Pr(εi0 > kxi
) =

{
1− (1/k̄)kxi

if kxi
≤ k̄

0 if kxi
> k̄

(15)

Suppose that Q̄ patients live at location x0. Each physician has the potential of at-

tracting these patients located at x0 based on the consumers’ willingness to travel (15).

Specifically, each physician i has a probability Pr(εi0 > kxi
) of receiving each of these Q̄

patients located at x0. It follows that the expected number patients located at x0 willing

to travel to xi is Pr(εi0 > kxi
)Q̄ leaving the expected market share of any physician lo-

cated at xi as E[Sxi
(x0)] = Pr(εi0 > kxi

). It follows that the expected market share for a

physician group with N∗ physicians located at xi is E[S
∗
xi
(x0)] = N∗Pr(εi0 > kxi

).
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As we have only county level information about where consumers live in the SK&A

data, we calculate an HHI for every geographic coordinate listed. Thus, we are in essence

proxying patient location with the physician locations in the SK&A data. For each location,

h, in the SK&A data, we calculate a distinct HHI(xh) =
∑

i S∗
xi
(xh)

2 which leaves an

average concentration for the county asHHIc =
1

Mc

∑
{∈c HHI(xh) whereMc is the number

of geographic points.

Finally, we merge the county-level HHIc in the MarketScan
r data. Since MarketScanr



– educpat - The fraction of college educated individuals in the patient’s county.

– EPO - A dummy variable indicating if the patient’s health plan is an exclusive

provider organization.

– HMO - A dummy variable indicating if the patient’s health plan is a health

maintenance organization.

– POS - A dummy variable indicating if the patient’s health plan is a point-of-

service plan.

– PPO - A dummy variable indicating if the patient’s health plan is a preferred

provider organization.

– HDHP - A dummy variable indicating if the patient’s health plan is a high-

deductible health plan.

– CDHP - A dummy variable indicating if the patient’s health plan is a consumer-

driven health plan.

– EMPLOY ER - A dummy variable indicating if the patient’s health plan is

employer based

– AGE - The patient’s age

– AGE2



• Physician Cost Controls (COST )

– ln(rentphys): The logarithm of the median gross rent in the physician’s county.

Taken from the Area Resource File.

– ln(medvalphys): The logarithm of the median home value in the physician’s

county. Taken from the Area Resource File.

– ln(facwagephys): The logarithm of the total health care facility payrolls divided

by the number of facility employees. Taken from the Area Resource File.

• Instruments

– ln(popflow



C Estimates of First-Stage Instrumental Variables

Cardiology Orthopedics

ln(FTHHIphys) ln(HHIins) ln(FTHHIphys) ln(HHIins)

ln(popflow) -0.016 0.340 1.432** 0.251

(0.469) (0.262) (0.599) (0.225)

ln(pop35flow) 0.671** -0.172 -1.006*** -0.180

(0.294) (0.165) (0.383) (0.144)

ln(pop45flow) -1.382***



ln(scale) which is the logarithm of the average number of doctors per firm in county c at

time t. We also include a variable ln(physdens) which is measured as the logarithm of

the total number of cardiologists (or orthopedists) per capita in county c at time t. The

former variable is meant to control for possible economies of scale of larger firms, while

the later variable is meant to control for the overall supply of physicians. As these two

variables may be endogenous to the extent that physicians chase higher prices, we also

include specifications where we include them as endogenous right-hand-side variables.

All regressions include a dummy variable indicating the patient’s gender, a polynomial

of the patient’s age (i.e. AGE, AGE2, and AGE3), a polynomial in the number of co-

morbidities, as well as state-halfyear and disease/stage-of-illness fixed effects. The omitted

plan types are “basic medical” and “comprehensive.” Standard errors are in parentheses

and are clustered by provider and county in specification with service price as the dependent

variable and are clustered by disease, provider, and county in the specification with service

utilization as the dependent variable. One, two, and three asterisks indicate significance

at the 10-percent, 5-percent, or 1-percent significance level, respectively.
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D.1 Robustness: Market Structure on Price

Exogenous Controls Endogenous Controls

Cardiology Orthopedics Cardiology Orthopedics

ln(



D.2 Robustness: Market Structure on Utilization

Exogenous Controls Endogenous Controls

Cardiology Orthopedics Cardiology Orthopedics

ln(FTHHIphys) 0.099*** 0.006 0.145*** 0.018*

(0.021) (0.009) (0.021) (0.010)

ln(HHIins) -0.353*** -0.085** -0.181 -0.079

(0.113) (0.042) (0.126) (0.053)

ln(scale)


