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Abstract
We develop a model including many features of healthcare systems: a limited number of approved
treatments of certain qualities, insurance schemes reimbursing costs of a standard service, and
nonprofit organizations competing with for-profit suppliers. All the equilibria exhibit quality
differentiation and the nonprofit captures a higher market share. Nonprofits (for-profits) supply
the standard service when the quality upgrade induces a sufficiently high (low) increase in
production costs. When the nonprofit provides the standard quality all patients are served. In
contrast, in a for-profit duopoly the standard quality provider charges a price premium, implying
that there are excluded consumers.
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1. Introduction
Nonprofits are a prominent organizational form in the healthcare sector. For hospital services in
the U.S., for example, nonprofit entities capture a very high market share (see Table 1 below). It
is of fundamental importance for economists and policymakers to acquire thorough knowledge
about nonprofit organizations and, in particular, their interaction with the for-profit sector as both
forms of organization often co-exist in the healthcare system of many countries. More generally,
for example, in the U.S. it has been estimated that nonprofits made up 5.4% of the GDP and 10%
of jobs in 2010 (Urban Institute, www.urban.org/nonprofits).3

Nonprofits are interesting

organizations with different accountabilities, sources of funds and motives than for-profits.
Surprisingly few economists have studied nonprofit organizations, which is particularly startling
given that so many economists in the research sector are employed by nonprofit entities.

Ownership

1958

1975

1980

1990

2000

2005

2010

Public

67.0

22.3

21.1

18.2

15.9

15.9

15.5

Non-profit

30.0

69.9

70.1

70.8

70.8

69.9

69.0

For-profit

3.0

7.8

8.8

10.9

13.3

14.1

15.5

Table 1 The ownership structure of community hospital care in the U.S. calculated with respect
to the percentage of the number of beds. The 1958 figure is from Arrow (1963), the remaining
figures are from CDC, 2014, Table 98.

In this study we develop a parsimonious theoretical model of quality competition between
nonprofits and for-profits with endogenous role distribution regarding quality supply. The model
exhibits many features that characterize the healthcare system – a limited number of approved
treatments, consumers covered by insurance schemes with specified reimbursement rates, and
consumer choice within the framework of policies promoting competition neutrality between
health care suppliers of different types. We examine the following questions: Does a for-profit
3

In the U.S. there are 1.6 million nonprofit organizations classified under section 501 (c) of the U.S. Internal
Revenue Service code.
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firm differentiate its quality supply from that of a nonprofit organization, and, if so, how? What
precisely is the equilibrium configuration with respect to quality provision and what role does the
nonprofit play in that equilibrium? What is the equilibrium distribution of market shares between
nonprofits and for-profits? What is the effect of nonprofit organizations on market coverage? Do
nonprofits reduce market exclusion, i.e. the proportion of patients not served? To address these
issues we compare the performance of a mixed duopoly consisting of a nonprofit organization
competing with a for-profit firm with that of a for-profit duopoly characterized by competition
between two for-profit firms and also with that of a non-profit duopoly.
We find that the quality equilibrium is characterized by differentiation in a mixed duopoly
consisting of a nonprofit provider and a for-profit provider. A driving force behind quality
differentiation is that the for-profit entity has an incentive to soften price competition. With a
sufficiently small quality differential between the treatments and a sufficiently high associated cost
differential, there is a unique equilibrium such that the nonprofit supplies the standard quality,
whereas the for-profit supplies the premium quality. In other words, the differentiated quality
combination with the nonprofit supplying standard quality and the for-profit supplying premium
quality emerges as the unique equilibrium when it is sufficiently costly to raise quality from the
standard to the premium level. This equilibrium configuration has the feature that all patients are
served.
When the increase in unit costs of service associated with a quality upgrade is low and that quality
difference is high the roles of the nonprofit and for-profit provider is reversed in equilibrium: the
for-profit supplies the standard service, whereas the nonprofit supplies the premium service. Such
an equilibrium configuration induces exclusion of a segment of the patient population. Finally,
there is an intermediate parameter range, which yields two potential asymmetric equilibria, each
with quality differentiation. In all these equilibria, regardless of the quality configuration, nonprofit service providers obtain a higher market share than their for-profit competitors.
We present a welfare analysis, where we compare the welfare induced by the configuration with
the nonprofit as a supplier of the standard quality and the for-profit as a supplier of the premium
quality with that induced by a configuration with the roles reversed. Our comparison reveals that
society benefits from the configuration with the nonprofit as a supplier of the standard quality and
the for-profit as supplier of the premium quality if the social cost of excluded consumers is
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sufficiently high. The reason behind this finding is that the degree of exclusion is higher in the
configuration where the for-profit supplies the standard quality.
Overall, we find, as a robust feature, that the mixed duopoly will induce lower prices than the forprofit duopoly consisting of two profit-maximizing providers independently of which equilibrium
configuration prevails for the mixed duopoly. In this respect, a nonprofit service provider always
stimulates competition more efficiently than a for-profit competitor. Furthermore, the for-profit
duopoly is characterized by a higher degree of exclusion of a market segment of patients with a
low valuation for the service. In contrast to the quality differentiation exhibited in the mixed and
for-profit duopolies, the nonprofit duopoly may sustain equilibria with undifferentiated quality
provision.
We contribute to the literature exploring the effects of competition on quality in health care. This
literature has in different ways clarified under which conditions we can expect competition to
promote (harm) quality in health care. Recently, Chandra et al (2016) have presented strong
empirical evidence that hospitals do compete on quality and that consumers are sensitive to
differences in quality. Most theoretical studies of quality competition in healthcare have adopted
models of horizontal product differentiation (see, for example, Brekke et al (2008, 2011), Herr
(2011), or Halonen-Akatwijuka and Propper (2012)). The earlier literature following this approach
is surveyed in Gaynor (2006). Horizontal product differentiation may well apply to certain aspects
of quality of healthcare services. The empirical health economics literature focusing on quality
issues makes use of measures such as survival rates (Bloom et al (2012), Chandra et al. (2016),
Gaynor et al. (2010), Gowrisankaran and Towne (2003), Malani and David (2008), Sloan et al
(2001), Volpp et al (2003), Bergman et al (2016)). These empirical measures tend to be more
consistent with the application of models of vertical rather than horizontal product differentiation
as theoretical representations of quality in health care. In line with such a view, and in contrast to
the theoretical studies mentioned above, we analyze quality decisions in a model of vertical
product differentiation. Furthermore, the application of a vertical differentiation model with
nonprofit organizations competing with for-profit firms generates implications regarding the
distributional effects of competition between nonprofits and for-profits – a highly topical issue
with considerable policy relevance.
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Our study is closely linked to the literature on mixed duopolies focusing on competition between
a profit-maximizing firm and a welfare-maximizing organization. 4 Stenbacka and Tombak (1995)
and Laine and Ma (2017) have analysed different aspects of quality competition within the
framework of mixed duopoly models. Stenbacka and Tombak (1995) have explored the
implications for privatization with service speed as the dimension of quality in a model capturing
congestion effects. Laine and Ma (2017) have investigated how the role distribution between the
public firm and the private firm impacts on product differentiation in equilibrium with a particular
focus on how the distribution of consumer valuations affects this relationship. They demonstrate
that, with a particular distribution of roles between the public and private firm, the mixed duopoly
could implement the socially optimal provision of quality. Laine and Ma, however, assume full
market coverage. Our analysis, while focusing on a uniform distribution of consumer valuations,
explores the effects of nonprofits for market coverage.
In contrast to the general literature on mixed duopolies outlined above, our model analyzes a
number of features which are particularly important in the health care industry. First, in our model
market coverage is an endogenous feature. Thereby, we are able to explore how competition
between a nonprofit and a for-profit affects exclusion. Second, our particular mixed duopoly
configuration captures the quality competition between nonprofit and for-profit healthcare
providers in a way which seems to be a more accurate description of the situation in most countries
for the following reason. Typically governments do not directly determine the quality on behalf of
public healthcare providers. Instead these providers are organized as nonprofit providers in the
form of legal entities with independent boards separated from the government. These nonprofit
providers determine the quality of the health care services in response to the reimbursement
schedules determined by the government’s health care policy, precisely as their for-profit
competitors do. The model we develop in this study incorporates such elements.
In order to focus on the issue of market coverage we simplify the analysis by assuming a given
reimbursement rate and given quality levels. In a related study (Stenbacka and Tombak, 2018) we
examine how the reimbursement policy effects of quality decisions (continuous variables) and we
present a characterization of the socially optimal reimbursement policy. The approach in

4

Cremer et al (1989, 1991) developed important contributions at an early stage of the literature on mixed
duopolies.
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Stenbacka and Tombak (2018) also differs from the present study in terms of timing as it focuses
on the effects of for-profit entry with an incumbent nonprofit supplier, whereas the present study
analyzes a mixed duopoly, where the suppliers simultaneously choose the quality levels.

In our model of nonprofits, we assume the non-profit constraint to be binding and any economic
surplus to be absorbed in providing the service to a greater number of patients in need of treatment
(Hansmann, 1980, p.838).5 We adopt the maximization of user surplus, i.e. the aggregate utility
of patients served, as the objective of the nonprofit provider. This is consistent with the measures
based on survey data of patients, used in accrediting hospitals in the U.S. In our model this means
that nonprofits simply determine the quality level which maximizes the consumer surplus of the
users of their service subject to the binding budget constraint. In this respect our model formalizes
the empirical findings of Horowitz (2005) and Horowitz and Nicholls (2009), according to which
the behavior of nonprofits was consistent with the objective of maximizing the number of patients
served. Such behavior would likely increase the ability of the nonprofits to attract donations, for
which it competes with other nonprofits in other markets and other sectors. Furthermore, such
actions strengthen the argument for the tax exempt status of nonprofits (CBO, 2006).
This study is organized as follows. We start our analysis by presenting a model with two available
qualities, the standard quality and the premium quality, in Section 2. In Section 3 we focus on a
mixed duopoly consisting of a nonprofit provider and a for-profit provider. In particular, we
explore the outcomes associated with all possible distributions of roles with respect to quality
provisions in order to characterize the equilibrium configuration. In Section 4 we characterize the
socially optimal price configuration in an asymmetric duopolistic industry with one supplier
offering the standard quality, whereas the rival supplies the premium quality and conduct a welfare
analysis. In Section 5 we delineate the equilibrium outcomes associated with a for-profit duopoly
as well as a nonprofit duopoly and conduct a comparison to the equilibrium with a mixed duopoly.
We are particularly interested in the implications for exclusion. Finally, we present concluding
comments in Section 6. We present a number of the mathematical derivations in the Appendices.
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Duggan (2000) argues that differences in behavior of for-profits and nonprofits in the healthcare sector arise
because of a “soft” budget constraint. The idea is that there is an implicit guarantee from an organization in the
background (like the government) that would cover unexpected deficits, if those were to occur.
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2. The Model
We assume that there are two available versions of health care service: a standard quality qL and
a premium quality qH such that qH  qL (the subscripts refer to “high” (H) and “low” (L) quality,
respectively).6 This quality can be viewed as what is generally described as “clinical” quality. We
assume that the qualities are observable to all parties in the market 7 and that patients are able to do
the appropriate risk adjustments (see Dranove et al (2003) on the ability of physicians to
manipulate the measures of quality). Quality may also encompass “revealed” quality (Lewis and
Pflum, 2015). The standard quality refers to a basic treatment and the provision of this standard
quality costs c L . The premium quality is more costly. It costs cH with c H  c L .
In the healthcare sector reimbursement schedules often specify a limited menu of potential
treatments representing different combinations of qualities and costs. By limiting the choice of
available treatments to two differentiated qualities (the standard quality and the premium quality)
we capture this feature in a transparent way. Furthermore, we assume that there is (public)
insurance which universally reimburses the service providers at the cost of the standard quality
treatment. 8 In the terminology of Medicare, for example, payments may be made to providers
who take “assignment”, and these providers accept the Medicare’s approved rate for their services
as payment in full. Further, under Medicare a “non-participating” service provider is allowed to
charge a small fixed amount above the approved rate to the patient for (presumably) a service of
higher quality. Translated into our formal model the rate paid by Medicare would be the

6

Continuous quality levels as choice variables in vertical differentiation models lead to first-order conditions with
higher order powers and additional analytical complexity. We focus on two discrete quality levels in order to
emphasize the changes introduced by nonprofit suppliers in a transparent way. For an analysis with continuous
qualities, see Stenbacka and Tombak (2018).
7
For example, in the U.S. healthcare system the assumption that quality is observable to consumers or decision
makers in the healthcare sector can be justified by the feature that knowledgeable experts (M.D.s) make referrals
and by the presence of considerable publicly available information through Consumer Reports and U.S. News (see
Section 3.5.2). Furthermore, there is recent empirical evidence (Chandra, et. al., 2016) which indicates that
consumers react to quality differences of hospitals.
8
For reasons of tractability we do not introduce private health care insurance. Private health care insurance would
introduce a more complex demand structure, and it would require a characterization of the option considerations
underlying the insurance policy selections by individuals.
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reimbursement rate applied to the standard quality and the price premium would denote the
additional price borne by the patient9 for the premium quality.
The health insurance policies are implemented in the form of reimbursements to the providers of
health care as well as the regulation of which treatments are paid for. We assume that the
reimbursement policies are known to the providers of health care. Further, we assume that the
reimbursement policies are designed to fully capture the costs of the standard quality irrespectively
of whether the standard quality or the premium quality is offered. Formally, the reimbursement for
each service, be that of standard quality or premium quality, is r  cL . This means that the provider
of the standard quality could break even without imposing a price for the standard service, whereas
the provision of the premium service would result in losses to the service provider unless the
patients pay a price for the premium service. 10
The patients are differentiated with respect to their valuation of the quality of the health care
service. Our analysis below applies the vertical differentiation model developed by Shaked and
Sutton (1982)11. More precisely, if offered a quality qi ( i  L, H ) at a price pi a patient of type

 faces the indirect utility
V ( )   qi  pi .

(1)

We assume that the valuation of the quality of the health care service  is distributed according

 

to a density function f (  ) over the set of available valuations 0,  . For most of our analysis we
will focus on uniformly distributed valuations, f ( ) 

1



 

, on the support 0,  . The size of the

population is N.

9

This captures the reimbursement system in many countries. For example, in Finland there is a system of public
health care service, which is (almost) completely funded by the public budget, covering treatments of standard
quality, whereas there is also a parallel system of private services, which obtains the same public reimbursement
for standard treatment, but an additional price is typically charged for treatments of higher quality. The price for
this quality premium is covered by the patients themselves either directly or via private insurance. In contrast, in
other countries, like Canada or Sweden, patients have to cover the whole cost of the premium quality in case they
do not choose the standard option.
10
For an analysis of endogeneous reimbursement rates and their effect on quality levels in a related framework,
see Stenbacka and Tombak (2018).
11
Shaked and Sutton (1982) introduced a general oligopoly model of quality competition, and it did not specifically
refer to the health care industry.
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We make the following assumption regarding the parameters of our model
Assumption 1





cH  r
.
qH  qL

(A1)

Assumption 1 means that that there are patients such that their valuation associated with a shift
from the standard quality to the premium quality exceeds the difference between the cost of the
premium quality and the reimbursement for the standard quality. Without this assumption it would
be impossible for the provider of the premium quality to achieve any market share at all.
The objective of our analysis is to characterize the subgame perfect equilibrium configurations
with respect to the quality decisions of FP and NP. The timing of the decisions is as follows. First,
the service providers decide simultaneously on quality levels. Second, they determine prices, if
any, that would be charged to patients at the time of service. Subsequently, patients choose whether
to obtain the service and, if so, from which provider.
We focus on two types of organizations for the supply of health care services: for-profit and
nonprofit providers. The for-profit providers, denoted FP, are simply providers operating with the
objective of maximizing profits (denoted by  FP ). The nonprofit providers, denoted NP, operate
subject to the restriction that they maintain the nonprofit status. In line with an internationally
common practice, we impose the requirement that nonprofits, in order to keep their non-profit
status with tax authorities, must not distribute any economic surplus to those who exercise control
over it but rather use any surplus towards “further production of the services that the organization
was formed to provide” (Hansmann, 1980, p. 838).
In order to emphasize the distinction between for-profit and nonprofit health care providers we
will adopt the literal zero-surplus constraint as a strong form of the nondistribution constraint 12
required for the nonprofit status.13 In other words, we assume the nonprofit provider to expand the
volume of its service until the economic surplus is exhausted. The zero-profit constraint could
typically define multiple options for the NPs. In this study we will resolve this issue by assuming

12

According to Hirth (1997) this literal zero-profit constraint implicitly assumes that either the nondistribution
constraint is perfectly enforced or that nonprofits never seek personal enrichment.
13
Our model could be extended in a straightforward way to analytically incorporate the tax advantages for NPs.
We will comment on this issue in greater detail in Section 6.
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that the NPs select the quality which maximizes the utility (welfare) of the patients they serve
(denoted by U NP ). We will henceforth refer to this as user surplus.
A variety of objectives has been suggested to model nonprofits (see, Newhouse (1970) or
Weisbrod (1988)). In the literature nonprofits have been characterized variously as welfare
maximizers (Holtmann, 1983), maximizers of some bundle of consumption, inputs and outputs
(Lakdawalla and Philipson (2006), Philipson and Posner (2009), semi-altruistic decision-makers
(Brekke, et al (2011), Halonen and Propper (2012)), and co-operatives advancing the interests of
key decision makers such as medical doctors in hospitals (Pauly (1987)). Steinberg (1986)
empirically investigated if there were any regularities in the fundraising behavior of nonprofits,
and explored whether the objectives could be inferred from such observations. Overall, the lack of
a generally accepted theory of nonprofits makes it more difficult to interpret the results of a large
and growing empirical literature in healthcare. And, of course, the particular objective attached to
nonprofits affect the predictions generated by theoretical analysis.
Our choice of objective for nonprofits is, in part, motivated by a sampling of mission statements
of hospitals. Representative of the university-affiliated nonprofits is the statement of Hospital of
the University of Pennsylvania, saying that it is “dedicated to the training of physicians and the
discovery and implementation of new medical knowledge”. Other nonprofits such as St.
Josephs/Baycare of Tampa, Florida have perhaps more egalitarian objectives, stating that it “will
improve the health of all we serve through community-based health care services that set the
standard for high-quality, compassionate care” or Mercy Hospital of St. Louis’ “compassionate
care and exceptional service”. In contrast, the for-profit hospitals often refer to some economic
criteria such as that of Hospital Corporation of America, where they “strive to deliver high quality,
cost-effective healthcare”. The New York City Health and Hospital Corporation (a public hospital
network) has a universal service for the community goal, viz, “To extend equally [emphasis theirs]
to all New Yorkers, regardless of their ability to pay, comprehensive health services”.
We formalize our analysis of the competition between the for-profit and nonprofit health care
providers by focusing on a duopoly with one organization of either type. In the duopoly
configuration each provider decides whether to offer the standard quality or the premium quality.
In addition, each provider decides regarding pricing conditional on the restrictions imposed by
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whether the organization has a nonprofit or for-profit status. The quality competition between the
for-profit and the nonprofit provider is illustrated in the game matrix presented in Table 2.

NP
qL
qL

qH

 FP (q L , q L )

 FP ( qL , qH )
U NP (qL , qL )

FP
qH

 FP ( qH , qL )

U NP ( qL , q H )

 FP ( q H , qH )
U NP (qH , qL )

U NP ( qH , qH )

Table 2 The quality choice game illustrating the payoffs associated with the different combinations
of quality choice. Following standard conventions, the first argument denotes the quality choice
of FP (row player) and the second argument is the quality choice of the NP.

In Table 2 the vertical quality dimension captures the quality decision of the for-profit provider
(FP), whereas the horizontal dimension captures the choice of the nonprofit provider (NP). For
example, the south-west quadrant of the game matrix presents the outcome where the for-profit
provider, FP, selects the premium quality qH , whereas the nonprofit provider, NP, selects the
standard quality qL . For this combination of qualities the profit to FP is given by  FP (qH , qL ) ,
whereas the surplus for the users of NP’s service is U NP (q H , q L ) .
The literature typically refers to mixed duopoly models in order to describe competition between
a public provider maximizing social welfare and a private provider maximizing profits. Our mixed
duopoly model, illustrated in Table 2, is different as it focuses on competition between a nonprofit
and a for-profit provider. As stressed in the Introduction, our model seems to capture the quality
competition between nonprofit and for-profit healthcare providers more accurately than a
11

traditional mixed duopoly model. In the present study our focus is restricted to an analysis of how
competition between nonprofits and for-profits determine the quality supply, but we do not
characterize the determination of reimbursement rates14.

3. The Analysis
The timing of decisions is that healthcare providers first choose qualities (either q or q ), and
L

H

subsequently they choose prices conditional on the quality choices. Our analysis characterizes the
subgame perfect equilibria. We next proceed with a detailed analysis of the outcomes associated
with all the possible combinations of quality choices for the two competing health care providers
in subsections 3.1-3.3. This analysis also characterizes the equilibrium prices associated with the
different quality combinations in a way which takes into account the different objectives of the
two different types of providers. In subsection 3.4 we then proceed to characterize the subgame
perfect quality combinations.
3.1 FP chooses the premium quality whereas NP chooses the standard quality
We first focus on the combination where FP supplies the premium quality whereas NP offers the
standard quality. Formally, this configuration captures the quality combination, where q FP  q H
with an associated cost cH , whereas q NP  q L at cost c L . In the model section we specified that
the service providers operate in the presence of a reimbursement policy. If FP (NP) charges a price

p FP ( p NP ) to the consumer, this combination of qualities induces a market segmentation
p FP  p NP
FP
NP
ˆ
ˆ
determined by the indifference condition  qH  p   qL  p , implying that ̂ 

with   qH  qL . Feasibility requires that p FP  p NP . Patients with   ˆ prefer the standard
quality offered by NP, whereas patents with   ˆ prefer the premium quality supplied by FP.

14

Stenbacka and Tombak (2018) analyzes optimal reimbursement policy within a framework with a for-profit
supplier entering a health care industry where the nonprofit has an established incumbency position. In contrast,
in the present study we analyze the theoretically more challenging problem with competition between a nonprofit
and a for-profit in an industry without inherited history.

12

NP maximizes user surplus subject to the zero-profit constraint. Formally,
ˆ

max p NP U

NP





(q H , q L )  N  q L  p NP f ( ) d
0



s.t.  NP (q H , q L )  N r  p NP  c L

ˆ

  f ( ) d  0

.

(2)

0

In order for NP to meet the requirement implied by the nonprofit status (the constraint in (2)) under
the prevailing reimbursement policy ( r  c L ) it must hold that p NP  0 .15 This distribution of roles
between NP and FP directly implies that there will be no exclusion from the health care market in
this configuration.
FP determines its price in order to solve the optimization problem

max p FP 

FP





(q H , q L )  N r  p

FP

 cH

  f ( ) d .

(3)

ˆ

In the Appendix we present the solution of (3) for a general density function 16 f (  ) , but here we
will focus on the uniform distribution, f ( ) 

1



. The sufficient and necessary first-order

condition associated with (3) is given by

N 
 ˆ 
   ˆ  ( r  p FP  c H )
  0.
 
 p FP 
Substituting in the definition of ̂ and imposing that p NP  0 so that

p FP



1
 
2



 ˆ
1
 yields17
FP
p


(cH  r )  .

(4)

15

Even without the constraint, the derivative of the users’ utility with respect to p NP is always negative as it
decreases the number of users while decreasing the utility of all those patrons that remain.
16
Some of our results hold true for more general distribution functions. Laine and Ma (2017) compares the
subgame perfect qualities supplied by a private and a public, welfare-maximizing firm in a mixed duopoly with a
particular emphasis on general distribution functions rather than the uniform distribution. In contrast to our study,
they emphasize how the distribution of consumer valuations affect the nature of the quality equilibrium.
17
The second-order condition is satisfied because the second-order derivative of profit function is − < 0 .
∆
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The equilibrium price (4) has two components. The first component depends on the differentiation
in the preferences of patients (  ) and the quality difference (   qH  qL ). The second component
captures the difference between the costs of the premium quality and the reimbursement ( cH  r ,
which is also the cost difference c H  c L ). The equilibrium price (4) implies that one half of any
increase in the costs of the high quality treatment would be passed through to the patients of the
premium service.
The equilibrium price (4) determines how the market is determined between FP and NP. It implies
that in equilibrium
~

A  0

and

ˆ A 


2



(c H  r )
,
2

(5)

where the subscript A denotes the configuration where the FP serves the higher quality while the
NP provides the lower quality. (5) shows that the market share of NP is above 50%. The extent to
which the market share of NP exceeds 50 % is determined by the term

(cH  r )
, which is strictly
2

decreasing in the quality difference between the premium and the standard service, whereas it is
strictly increasing in the difference between the costs associated with the premium quality an
reimbursement rate.
Substitution of (4) into (3) gives the equilibrium profit for FP according to

 AFP (q H , q L ) 

N
   (cH  r)
4 

.
2

(6)

Based on (4), (5) and (6) we can draw the conclusion that such a quality configuration has the
following properties.
Result 1 When FP chooses quality q and NP chooses q the price equilibrium satisfies p NP  0
H

and p FP



L

1
    (cH  r )  . The equilibrium has the property that NP has a market
2

share exceeding 50% with a margin given by

(cH  r )
. Further, in this equilibrium there is no
2 

exclusion.
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The reason for why all consumers are served in this equilibrium is that NP supplies the standard
quality at the price p NP  0 , meaning that the cost of the standard quality is covered by the
reimbursement policy. Further, the equilibrium profit for FP is given by (6), which is strictly
increasing in the quality difference (  ), the maximum valuation of quality (  ) and decreasing
in the cost difference cH  r .
3.2 FP and NP choose identical qualities
With homogeneous quality provision the competing providers cannot benefit from product
differentiation. There are two configurations with homogeneous quality provision: (1) FP and NP
both choose the standard quality, or (2) FP and NP both choose the premium quality.
First, we focus on the scenario where both providers offer the standard quality. In this case both
providers get reimbursements, which precisely match the costs ( r  c L ). In this configuration the
non-profit constraint of NP implies that p NP  0 . The optimal response on behalf of FP is to
match this price so that in equilibrium p FP  0 , because Bertrand competition with homogeneous
goods implies that no price premium can survive. Thus, the equilibrium outcome would be

p NP  p FP  0 with an associated equal split of the market. In the payoff matrix, Table 1,

 FP ( qL , qL )  0 , whereas the user surplus for the patients served by NP is given by
U NP ( qL , qL ) 

N
2



 q
0

L

d 

N qL 
. In this scenario all patients are served.
4

Second, consider the scenario where both providers offer the premium quality. In this
configuration the non-profit constraint of NP implies that p NP  cH  r . The optimal response on
behalf of FP is then to match this price so that in equilibrium p FP  cH  r , meaning that
competition eliminates any positive profit margins. Thus, the price associated with the Bertrand
equilibrium is now p FP  p NP  c H  r , charged by both providers. The associated profits are

 FP (qH , qH ) =  NP (qH , qH ) = 0. In this case some of the patients with lower valuations will be

15

left

U

NP

untreated.

( qH , qH ) 

Furthermore,

N
2



 q
~

H

the

associated

 cH  r  d 



N qH
4

user

surplus

is

now

given

by

2


c r
   H
 .
qH 


We can summarize the findings in this subsection in the following way.
Result 2 Profits are eliminated in equilibrium whenever the two providers offer homogeneous
services, irrespectively of whether the providers both offer the standard or the premium service.
Furthermore, with identical qualities both providers have equal market shares.

Result 2 is reported for completeness, but it does not really add to the existing knowledge in the
literature. With identical qualities the for-profit firm is indifferent between the configurations
where both organizations supply standard quality and premium quality. However, as our
arguments above demonstrated, the equilibrium price is higher when the providers offer premium
quality. Furthermore, and importantly, the two symmetric quality configurations have very
different implications as far as market coverage is concerned. When both providers offer the
standard quality there is full market coverage, i.e. all patients are served. In contrast, when both
providers offer the premium quality there will be exclusion, meaning that some patients will not
be served. As we shall see in Section 3.4, Result 2 generates the outcome that the competing
providers do not choose identical qualities in equilibrium.
3.3 NP chooses premium quality whereas FP chooses standard quality
We now apply a procedure analogous to that of subsection 3.1 to determine the price equilibrium
in the asymmetric configuration where FP delivers the standard quality, whereas NP delivers the
premium quality.
With this distribution of roles NP must charge a price premium in order to recover the costs of
supplying the premium quality. Formally, the provision of the premium quality combined with the
nonprofit status implies that NP charges the price p NP  c H  r to its patients. FP designs its
pricing strategy as a best response to this.
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In this case it cannot be taken for granted that profit maximization on behalf of FP is consistent
with full market coverage. Actually, the patient indifferent between the standard service offered at
~
~
price p FP and no service at all is given by the condition V ( )   q L  p FP  0 , implying that
~

 

p FP
. The profit-maximizing provider of standard quality determines its price in order to
qL

solve the optimization problem

max p FP 
where

in

this

FP

N r  p

( qL , qH ) 

ˆ

FP

 c L   f ( ) d ,

(7)
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configuration
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ˆ q H  p NP  ˆ q L  p FP with p NP  c H  r . Thus, ̂ 
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cH  r  p FP
. Substituting the market


c  r  p FP
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and ̂  H
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qL

distribution ( f ( ) 
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) and optimizing yields the first-order condition
N  ˆ ~
    ( r  p FP  c L )
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(8)

Remembering that r  c L the first-order condition (8) implies18 the price


p FP

qL
2qH

 cH

 r .

(9)

Substituting the price (9) back into the limits which determine the market segmentation we find
~

B

that



 cH

r
2q H

and

~

ˆB   1 


qH 
 ,
 

(10)

where the subscript B denotes the configuration (q , q ) with FP supplying the standard quality
L

H

and NP supplying the premium quality. From (10) we can see that with FP as the provider of
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−

The second-order condition is satisfied because the second-order derivative of the profit function is
+

< 0.
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standard quality there will be exclusion in equilibrium. More precisely, all patients with



 cH  r 
2qH

will be excluded from the health care market in this configuration.

In light of Section 3.1 we can conclude that in an equilibrium with asymmetric quality provision
the distribution of roles between NP and FP has strong implications for market exclusion. The
proportion of excluded patients with FP as the provider of the standard quality and NP as the
provider of the premium quality is identical to the configuration where both providers offer the
premium quality.
Furthermore, in this configuration, FP has the market share

 cH

r
, which is less than 50%
2

(by Assumption 1). When comparing this with (5) we can draw the conclusion that the distribution
of roles between NP and FP importantly affects the market share of the standard quality. Within
the framework of our model the standard quality has a market share below 50 % with FP as the
provider of this quality, whereas this market share exceeds 50 % with NP as the provider.
Furthermore, in the role as provider of the standard quality FP obtains the equilibrium profit

 BFP (q L , q H ) 

N qL
4   qH

cH  r 2

.

(11)

The user surplus associated with the premium quality supplied by NP is given by
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NP
B
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ˆ
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N qH
2

2

 c  r  qL
cH  r 
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qH 
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2


.


We summarize the analysis of this subsection with the following result.
Result 3 The nonprofit provider of the premium quality is such a strong competitor that the market
share of the for-profit provider of the standard quality is reduced to be below 50 %. Further, with
this distribution of roles between the nonprofit and for-profit provider the market is characterized
by exclusion.
Result 3 in combination with the insights of Section 3.2 point to an important limitation as far as
achievable goals of an NP are concerned. Namely, in light of our analysis it seems impossible for
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the NP to simultaneously achieve the goals of supplying the premium service and achieving
maximal market coverage. This observation is interesting in light of some of the mission
statements of NPs, as these statements refer to goals of “excellence in service” or providing “high
quality” simultaneously with goals of providing “treatment to a greater number of people in need”.
Our analysis implies that it is unworkable for an NP to achieve both those goals, at least in markets
with reimbursements targeting the standard quality that we have studied.
We next derive the equilibrium distribution of roles under competition between FP and NP.
3.4 Equilibrium qualities
In subsections 3.1-3.3 we have explored the price equilibrium associated with all the possible
combinations of qualities supplied by a duopoly composed of a NP and a FP. In Table 3 we
summarize the equilibrium payoffs associated with the different combinations of quality supply
by FP and NP in light of the objective functions specified.
From Table 3 we can draw the conclusion that there can potentially be two equilibrium
configurations with respect to the quality decisions. The equilibrium, and, more specifically, the
distribution of roles between FP and NP, is determined by the parameters. Since

 iFP ( q H , q L )   FP ( q L , q L ) and  iFP ( q L , q H )   FP ( q H , q H ) (i=A,B), it follows that FP always
has an incentive to differentiate its quality from that supplied by NP. The quality combination
where FP chooses the premium quality, whereas NP chooses the standard quality, qH , qL  , is a
Nash equilibrium for certain parameter combinations. But, there are also parameter combinations
such that the combination qL , qH  with the roles of the providers reversed, i.e. NP supplying the
premium quality and FP supplying the standard quality, formally satisfies the requirements
associated with a Nash equilibrium. We will next argue that the equilibrium with differentiated
qualities such that FP (NP) supplies the premium quality whereas NP (FP) chooses the standard
quality is the equilibrium outcome when the quality differential is low (high) and the associated
cost differential is high (low).
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Table 3 The equilibrium payoffs associated with the different combinations of quality supply by
FP and NP.

Overall, it is analytically more complex to characterize the quality choice of NP. When facing an
FP supplying the premium quality NP prefers the standard quality if
,

−

> 0 , which holds true if and only if
qL qH
2



 q

 (cH  r )

2

H

(c  r ) 

  H





2

.

Analogously, when facing an FP supplying q L , NP prefers the premium quality if
,

,

> 0, which is satisfied if and only if
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(12)

,

−

2
2

qL qH   qH  (cH  r ) 2 

2

(c H  r ) 2  qL 
  .
4


(13)

Figure 1 illustrates conditions (12) and (13). The curves displayed in Figure 1 show the boundaries
of the areas captured by (12) and (13) for the following parameter combination: ̅ = 7,
1,

=

= 6 . The horizontal axis has increasing quality differentials to the right, whereas cost

differentials decrease as we move upward on the vertical axis. Thus, the curves (12) and (13) in
Figure 1 show the parameter combinations of qH and

such that NP is indifferent between the

two quality levels. The parameter values which satisfy our Assumption 1 are in the shaded area
above and to the right of (A1).
Generally, condition (12) is satisfied for low quality differentials (Δ) and for high associated cost
differentials

−

, whereas (13) is satisfied when the opposite is true. With reference to Figure

1, condition (12) is satisfied for parameter combinations to the left and below the curve (12).
Parameter configurations to the right and above from the contour (13) satisfy inequality (13).
Overall, for parameter combinations in the South-West corner of Figure 1, condition (12) is
satisfied whereas (13) is not satisfied. For such parameter combinations the quality combination
,

is the unique Nash equilibrium of the game matrix shown in Table 2. For the parameter

values for Figure 1 much (but not all) of the region where this is the unique equilibrium does not
satisfy Assumption (A1) and therefore would not qualify as an equilibrium. Analogously, for
parameter combinations located North-East from the contour (13) the quality combination

,

qualifies as the only Nash equilibrium. This characterization implies that the quality game has
multiple equilibria, i.e. equilibria

,

,

and

for parameter combinations belonging to

the area between the contours (12) and (13) and above (A1). The parameter region which satisfies
our Assumption 1 lies in the shaded area above line A1. For other parameter combinations the
quality equilibrium is uniquely determined.
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cL
(qL,qH) equilibrium

(12)

(A1)
(qH,qL) and (qL,qH) equilbria

(13)

(qH,qL) equilibrium

qH

Figure 1 The equilibrium quality configurations determined by (12), (13) and A1 for the
following parameter combination: ̅ = 7, = 1, = 6 . The parameters satisfying
Assumption 1 are in the shaded area above and to the right of (A1).
We can summarize the insights from this section in the following result:
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Result 4 In a mixed duopoly, and under condition (A1), the FP and NP supply differentiated
qualities and the distribution of roles is determined by the quality difference ( qH  qL ) and the
−

associated cost difference (

) as follows:

(a) When condition (12) holds and condition (13) does not hold the unique quality
equilibrium is such that FP supplies the premium quality and the NP the standard quality
( q H , q L ).
(b) When condition (13) holds and condition (12) does not hold the unique quality
equilibrium is such that FP supplies the standard quality and the NP the premium quality
( q L , q H ).
(c) For parameter combinations such that (12) and (13) hold simultaneously there are two
asymmetric equilibria:

,

and

,

.

Result 4 means that it is a unique equilibrium configuration for NP to supply the standard and FP
the premium quality when the increase in the unit costs when making a quality upgrade is
sufficiently high and the quality difference is low. NP supplies the standard and FP the premium
quality if the productivity of investments in quality improvements is sufficiently low in the sense
that a quality improvement requires a sufficiently high increase in service costs.
Conversely, the unique equilibrium is characterized by FP supplying the standard and NP the
premium quality when the increase in unit costs induced by a quality upgrade is sufficiently low
and the quality difference is high. This captures a configuration such that the productivity of
investments in quality improvement is sufficiently high. Further, there is an intermediate parameter
range generating two asymmetric equilibria, each with quality differentiation. This configuration
with multiple equilibria is realized for intermediate productivity of the investments in quality
improvement.
The intuition for why

,

(with FP providing the premium quality and NP the standard

quality) is the unique equilibrium when the productivity of quality investments is low can be
explained as follows. FP can always make positive profits in a differentiated market. However, if
the provision of the premium quality is very costly compared with the standard quality FP will
have incentives to serve only consumers with a sufficiently high valuation. This can be realized
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only with a market segmentation such that FP serves a limited market share consisting of
consumers with sufficiently high valuation (sufficiently close to ̅). Under such circumstances FP
must also charge a sufficiently high price to recoup the costs for the premium quality, and therefore
it serves a limited market. The NP, by providing the standard quality, can then serve a higher
market share, thereby generating high user surplus.
Comparing the two asymmetric equilibria we observe from (6) and (11) that if

 AFP (q H , q L )   BFP (q L , q H ) 

 2 2
4




2

(c H  r ) 

(c H  r ) 2
4


q 
1  L   0 ,
qH 


then FP earns more as a provider of premium quality than as a provider of standard quality. This
would be consistent with the literature in vertical differentiated models, which exhibit a profit
premium for the premium quality provider (e.g., Shaked and Sutton, 1982). In a mixed duopoly,
regardless of the quality configuration, the NP always serves the majority of patients. This implies
that if FP had a choice of which service to provide, ceteris paribus, it would prefer to provide the
service where it could capture the premium quality segment of the market. This analysis offers a
rationale for why FP hospitals tend to offer certain services that may differ from those of NP
hospitals. That is, facing an NP competitor and given a choice of which service to provide, the FP
supplier will prefer to take the role of providing the premium quality and by so doing, it would
achieve higher profitability. This is consistent with the empirical finding that for-profits tend to
offer relatively more profitable services than non-profit hospitals (CBO, 2006, pg. 3; Horowitz,
2005). The features with the equilibrium profits and the profit differential being increasing as
functions of the quality difference, the maximum valuation of quality and the cost difference

cH  r would also have implications for the location decisions of for-profit providers. Norton and
Staiger (1994) found that for-profit hospitals tend to locate in areas with relatively well-insured
and privately insured patients. Such locations may be areas where patients have a higher
willingness to pay for quality (higher  ).
In the region where there are two equilibria, policymakers may well prefer one equilibrium over
the other. And, the behavior of the NP and FP could very well be guided by political or regulatory
considerations as well. For example, in the hospital sector universal service available to all
patients seems like a common objective among policymakers - that all those patients with ailments
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obtain treatment. If NP were to provide for the segment of consumers with low  (low incomes),
such actions strengthen the argument for the tax exempt status of NPs (CBO, 2006). In light of
such a humanitarian objective it would seem reasonable that policymakers would prefer an
equilibrium outcome with lower exclusion. As Results 1 and 3 show, the equilibrium with FP
supplying the premium quality and NP the standard quality is characterized by lower (in fact, no)
exclusion. Consequently, a NP provider with priorities to avoid exclusion would tend to prefer an
equilibrium selection supporting those priorities by supplying the standard quality whenever such
an equilibrium exists.
One possible way to obtain uniqueness in the parameter region with two equilibria is to introduce
timing. Throughout the study we have analyzed the situation where the quality decisions are made
simultaneously. It may very well be beneficial for the providers, in particular for FP, to transform
the game from one with simultaneous quality decisions to one with sequential decisions (e.g., it
could delay its decision until after the NP has announced a move). By doing so FP could, for
example, avoid the possibility of making a “mistake” and choosing the same quality as the NP.
Thus, the model could be extended to one with endogeneous timing (as in Meza and Tombak,
2009).
Our analysis implies that NP has a higher market share than FP independently of the equilibrium
configuration. This result is interesting in light of the empirical evidence presented by Chandra et
al (2016). According to these authors hospitals with higher quality (an index of several quality
measures which broadly fit the vertical differentiation characterization) obtain a higher market
share when patients face a true choice of hospital. The study of Chandra et. al. together with this
study justify a hypothesis according to which it would be more likely to find nonprofits delivering
higher quality than for-profit hospitals. It may empirically be that the conditions under which (13)
holds are more prevalent in the U.S. for the services which are provided by both FP and NP
hospitals with quality measured as per Chandra et al (2016). It remains for future empirical
research to investigate this hypothesis.
Lakdawalla and Philipson (2006) suggest that nonprofits behave in a way equivalent to for-profit
entities with a cost advantage. A cost advantage in a vertical differentiation model with a for-profit
duopoly would generally lead to a role distribution such that the service provider with lower cost
would produce the premium quality (see, Meza and Tombak (2015)). This would be another
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argument to justify the configuration with NP as the producer of premium quality. However, our
model does by no means rule out the configuration with the role of FP and NP reversed.
Our results are interesting in light of the extensive literature on mixed duopolies. The subgame
perfect quality equilibrium has typically been characterized conditional on an exogenous
specification of the role distribution between the public and the for-profit provider independently
of whether the supply of qualities has been modeled within the framework of the vertical
differentiation framework (for example, Ireland (1990), Stenbacka and Tombak (1995), or Laine
and Ma (2017)) or the horizontal differentiation framework (for example, Brekke et al (2008),
(2011), Herr (2011), or Halonen-Akatwijuka and Propper (2012)). In their analysis with general
distributions of patients’ willingness to pay, Laine and Ma (2017) demonstrate that there are
multiple quality equilibria. More precisely, they establish the effects of the role distribution
between the public and the private firm on equilibrium product differentiation with particular
attention paid to the distribution of consumer valuations. They characterize the subgame perfect
quality equilibrium with two different equilibrium configuration: the one where the public provider
supplies the low quality and the for-profit provider the high quality as well as the one with the
roles of the public and for-profit providers reversed. Our study contributes by making the
distribution of roles between the nonprofit and for-profit providers endogenous and by explaining
the role distribution between the non-profit and the for-profit with reference to the productivity of
the quality investment, not with reference to the distribution of the willingness to pay among
patients. Our nonprofit service provider is also different from the public (social surplus
maximizing) provider modelled in Laine and Ma (2017). In addition, our characterization of the
equilibrium configurations has strong implications regarding market exclusion.
In summary, the mixed duopoly is characterized by differentiated qualities such that FP supplies
the premium (standard) quality, whereas NP supplies the standard (premium) quality when quality
differentials are low (high) and cost differentials are high (low). The equilibrium where NP
supplies the standard quality with no mark-up induces full market coverage. Furthermore, both
equilibrium configurations are characterized by the feature that the NP provider has a market share
exceeding 50 % which is consistent with the data in Table 1.
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4. Welfare Analysis
In this section we initially characterize the socially optimal price configuration in an asymmetric
duopolistic industry with one supplier offering the standard quality whereas the rival supplies the
premium quality. Subsequently we evaluate the welfare associated with the equilibrium
configurations derived in Section 3 against this benchmark. We assume that citizens excluded from
the health care service impose a social cost on society. More precisely, we assume this social cost
to be  for each excluded individual.
4.1 Socially Optimal Prices
We consider an asymmetric duopolistic industry, where one supplier, L, offers the standard quality

q L at price p L , whereas the rival, H, offers the premium quality q H at price p H . From the
perspective of the welfare analysis we do not here separate between nonprofits and for-profit firms.
The consumer indifferent between the supplier of standard quality and the supplier of premium
quality is determined by the equation by the condition ˆ q L  p L  ˆ q H  p H , implying that

̂ 

pH  pL
. Individuals with   ˆ prefer the premium variety, whereas those with   ˆ
qH  qL

prefer the standard quality. Further, the consumer indifferent between acquiring the standard health
~
~
care service or not is given by  q L  p L  0 , meaning that   p L / q L . Making use of this

 

terminology and focusing on a uniform distribution over 0,  with respect to  , the consumer
surplus generated in this industry is given by
CS ( p L , p H ) 
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  d .

(14)

0

In (14) the first and second terms denote the surplus generated by the standard quality and premium
quality, respectively, whereas the last term captures the social cost associated with excluded
individuals.
Further, the profit function of the low-quality and high-quality suppliers are given by
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respectively. In the formulation of (15) and (16) we taken into account that the policy maker
reimburses the suppliers for the costs associated with the standard quality ( r  c L ).
Following conventional approaches we define total welfare as the sum of consumer surplus and
industry profits. In addition we define total welfare to incorporate the public costs of funding the
reimbursement policy. In the model under consideration prices are a transfer from consumers to
producers with no effect on total welfare. Formally, by forming the sum of (14), (15) and (16) and
taking the costs of funding the reimbursements into account we find that total welfare is given by
W ( pL , pH ) 
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In the Appendix B we present the proof of the following result.
Result 5 Total welfare is maximized by marginal cost pricing adjusted to the social cost of
exclusion. Formally, socially optimal combination of prices is given by
p WL  r   and

p WH  c H   ,

if r  

(18)

p WL  0

p WH  c H  r ,

if r   .

(19)

and

According to Result 5, if the social cost of exclusion exceeds the social cost of reimbursement for
the supply of the standard quality ( r   ) the socially optimal combination of prices has the
~
property that there is no exclusion. Formally,   0 . Conversely, if the social cost of exclusion

falls short of the social cost of reimbursement for the supply of the standard quality ( r   ) the
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~ r
social optimum calls for some degree of exclusion because in that case  
. Further,
qL
independently of whether r   or r   the consumer indifferent between the standard and
premium qualities is given by ̂ 
market share 1 

cH  r
. This means that the premium quality always has the
qH  qL

cH  r
with socially optimal prices. In the social optimum the standard
 (q H  q L )

quality has the market share

cH  r
if r   , whereas it has the market share
 (q H  q L )

cH  r
r

if r   .
 qL
 (q H  q L )
These socially optimal market shares can be compared with the equilibrium market shares
determined by (5) for the configuration where NP supplies the standard quality whereas FP
supplies the premium quality. Based on Assumption 1 such a comparison reveals that the market
share of the premium quality is lower than what is socially optimal in this configuration
independently of whether r   or r   . The reason is that FP charges a premium quality price
exceeding the socially optimal price.
In the equilibrium where FP supplies the standard quality and NP the premium quality we
established in (10) that the market share of the standard quality is

cH  r
.
2 (q H  q L )

Straightforward calculations verify that this market share is below the socially optimal market
share if r   . Again, the reason is that FP, in its role as a supplier of the standard quality, charges
a price which exceeds the socially optimal price for the standard quality. For the case with r  
the parameters of the model determine whether the equilibrium market share of the standard quality
is below or above the socially optimal one. It can be shown that with r   the socially optimal
market share of the standard quality exceeds the equilibrium market share if the parameters satisfy

c H  r 2 (q H  q L )

.
r
qL
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Based on a comparison of the equilibrium configurations with the socially optimal pricing we can
draw the following general conclusion. In an asymmetric equilibrium the FP tends to charge a
price exceeding the socially optimal price independently of whether it operates as the supplier of
the standard quality or as a supplier of the premium quality.
4.2 Welfare Comparisons of the Equilibrium Configurations
As in subsection 3.1, we refer to the equilibrium where the for-profit firm supplies the premium
quality and the nonprofit supplies the standard quality (qH , qL ) as configuration A. As shown in
subsection 3.1, in this configuration the nonprofit organization charges the p NP  0 for the
standard quality whereas the for-profit sets the price p FP



1
 
2



( c H  r )  for the

premium quality. With this equilibrium combination of prices there is no exclusion, meaning that
~
 A  0 . Further, from (5) the market segmentation is determined by the indifferent consumer with

 (c H  r )
the valuation ˆ A 

.
2
2
In light of (4.4), standard integration establishes that the total welfare generated by equilibrium
configuration A is given by
WA 
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~ 2 qL
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We denote the equilibrium with opposite roles, where the nonprofit organization supplies the
premium quality and the for-profit firm supplies the standard quality (q L , q H ) , as configuration B.
According to subsection 3.3, in this configuration the nonprofit organization sets the price

p NP  c H  r for the premium quality, whereas (9) shows that the for-profit charges the price
p FP 

qL
 c H  r  for the standard quality. With this equilibrium combination of prices some
2q H

consumers are excluded exclusion. According to (10) the market segmentation in this

c  r 
~
configuration is characterized by  B  H
2q H
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and
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Again, we can apply standard integration to (4.4) in order to show that the total welfare generated
by equilibrium configuration B is given by
WB 
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In Appendix C we conduct a detailed comparison of the total welfare associated with the
equilibrium configurations A and B. Based on this comparison we can formulate the following
conclusion.
Result 6 The total welfare associated with equilibrium configuration A, (qH , qL ) , exceeds that
of configuration B, (q L , q H ) , if the social cost of excluded consumers is sufficiently high.
Formally, WA  WB and

> 0 if
> ̂=

1
4

+3

+

1
̅
4
̅

Δ
−

− 2 .

In particular, if   0 it holds true that WA  WB .

According to Result 6, equilibrium configuration B yields higher total welfare than configuration B in the
absence of any social cost associated with excluded consumers. In equilibrium configuration A there is full
market coverage, whereas there is exclusion of consumers with a low valuation for the service in
configuration B. In light of this qualitative difference it makes intuitively sense that a sufficiently high
social cost of excluded consumer can shift the total welfare comparison in favor of configuration A, where
the nonprofit supplies the standard quality without any mark up. However, as Result 6 shows, this requires
that the social cost of excluded is sufficiently much higher than the public costs for funding the
reimbursement policy. Because ˆ A  ˆB  0 (as we formally show in Appendix C), the market share of
the premium quality is higher in configuration B. The reason for this is that in configuration B the nonprofit
organization supplies the premium service at a lower price than that of the for-profit firm in configuration
A. This is the dominating welfare effect unless the social cost of excluded consumer is sufficiently high

~



even though the standard service is offered at a higher price in configuration B (in the segment  B , ˆB )





than in configuration A (in the segment 0, ̂ A ). However, the effect associated with the social cost of
excluded consumers is counteracted by the fact that a lower proportion of served consumers also induce
savings to the public costs of funding the reimbursements. Overall, we can see that the total welfare
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comparison incorporates several effects operating in different directions, and the overall welfare conclusion
captures a sophisticated balancing of these counteracting effects.

It should be emphasized that we have excluded the potential welfare distortions associated with
the costs to cover the public reimbursements to the suppliers of the health care service. In our
model the welfare costs to cover the reimbursements are proportional to market coverage.
Inclusion of such additional distortions would further favor equilibrium configuration B. This
would be an economic force counteracting the effects associated with the social costs of excluded
consumers. Consequently the presence of welfare distortions to raise public finance in order to
cover the reimbursements would raise the threshold on the social costs of excluded consumers ( ̂ )
required for configuration A to generate higher total welfare than B.

5. Benchmark Comparisons
5.1 A For-profit Duopoly as a Benchmark
In order to highlight the role played by the NP provider we next compare the mixed duopoly
consisting of a FP provider competing against a NP provider to a for-profit duopoly with two FP
providers competing against each other.
Consider a differentiated for-profit duopoly where one for-profit provider, supplying the standard
quality, competes against another for-profit provider, supplying the premium quality. The provider
offering standard quality determines its price, denoted p LFP , in order to solve the maximization
problem

max p FP 
L

FP
L

ˆ



(q L , q H )  N r  p

FP
L

r

  f ( ) d ,
~

(22)



p FP  p LFP
~ p FP
where   L and ̂  H
. The FP-duopolist offering the premium quality decides on
qL

its price, denoted p HFP , in order to solve the optimization problem
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max p FP  HFP (q H , q L )  N r  p HFP  c H
H



  f ( ) d .

(23)

ˆ

Imposing the uniform distribution we find that the price equilibrium has to satisfy the system of
equations determined by

pLFP
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 0 .

Solution of this system of equations shows that the equilibrium qualities associated with a forprofit duopoly is given by19
FP
L



pHFP



p

   (c H  r )

(24)

q
4 H 1
qL

   (c H  r )

.

q
2  L
2 qH

(25)

Recall that in the mixed duopoly analyzed in subsection 3.1, with NP supplying the standard
quality and FP the premium quality, the equilibrium prices were given by p NP  0 and
p FP 

1
 
2

 (c H  r )  . Comparing these prices with (24) and (25) directly reveals that

p LFP  p NP and pHFP  p FP . Thus, compared with a for-profit duopoly the presence of a nonprofit
provider of the standard quality reduces equilibrium prices of both qualities.
As p LFP  0 the for-profit duopoly will induce exclusion, because patients with sufficiently low 
will not be served. Further, substitution of (24) and (25) shows that the market segmentation in a

19

The second order conditions are all satisfied so long as q > q (Δ >0), as we have assumed throughout this
H

analysis.
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L

( q   )   (c H  r ) 
for-profit duopoly is determined by ˆ  ˆP  H
. Based on a comparison
 (3q H   )
with (5) it can be verified that ˆP  ˆ A , meaning that the threshold is lower in the for-profit
duopoly than in the mixed duopoly configuration A. This is a fairly remarkable property. Despite
the fact that the premium quality is offered at a higher price in the for-profit duopoly than in the
mixed duopoly, the premium quality will nevertheless achieve a higher market share in the forprofit duopoly. The explanation for this is that the provider of the premium quality meets a standard
quality offered at a positive price in the for-profit duopoly, whereas it meets a nonprofit provider
maintaining a zero price in the mixed duopoly.
In the alternative equilibrium configuration with FP supplying the standard quality and NP
supplying the premium quality, analyzed in subsection 3.3, the equilibrium prices were given by
p FP



qL
2qH

 cH

r

~
was determined by  B




and p NP  c H  r . From (10), in this configuration market exclusion

 cH

r
. By comparing this threshold with that associated with the
2q H

for-profit duopoly we find that also for this configuration the threshold for exclusion is higher in
the for-profit duopoly than in the mixed duopoly. Furthermore, it can be verified in a
straightforward way that the equilibrium prices are higher in the for-profit duopoly than in this
configuration of a mixed duopoly.
Overall, the presence of the NP provider in a mixed duopoly has a strong effect on market
performance when compared with a for-profit duopoly. The presence of the NP provider in the
mixed duopoly not only reduces or eliminates exclusion of patients with sufficiently low values of

 , but it also offers benefits to all other patients in the form of lower prices. This conclusion holds
true in each of the two mixed duopoly configurations where FP and NP supply differentiated
qualities independently of the distribution of roles between FP and NP.
We summarize our comparison between the mixed and for-profit duopoly in the following way.
Result 7 A mixed duopoly with a nonprofit provider competing with a for-profit provider leads to
lower prices than a duopoly with two profit-maximizing providers. Furthermore, the mixed

34

duopoly reduces (configuration B) or completely eliminates (configuration A) the exclusion of
patients associated with the for-profit duopoly.

5.2

A Nonprofit Duopoly as a Benchmark

We next compare the mixed duopoly consisting of a FP provider competing against a NP provider
to a for-profit duopoly with two NP providers competing against each other. In the non-profit
duopoly ownership structure the configurations with differential qualities are the same and these
should be compared with the configurations where both entities provide low quality and where
both services provide high quality. In the scenario where the healthcare providers supply different
qualities, there is a non-profit that behaves according to (5) while its rival non-profit prices as
described in section 3.3. That is, the NP providing high quality prices at
NP providing low quality prices at

=

−

and the

= 0. This results in an indifferent consumer at
=

,

where the subscript NN denotes the non-profit duopoly. Compared to the mixed duopoly cases
this market segmentation is such that

<

<

. As in section 3.1, there are no excluded

consumers in this ownership structure due to the price to patients of the lower quality being zero.
In the scenario where both NPs provide low quality the price is again zero and there is no exclusion.
However, in the case where both NPs provide high quality the price is
proportion of patients excluded is determined by

=

=

−

and the

. We assume that in these cases of

homogeneous quality provision the market of consumers remaining is divided equally, as in
Section 3.2. The users’ surpluses under the various scenarios described above are given in Table
4 below.
Interestingly, the NP duopoly can exhibit equilibrium behavior, which is markedly different from
that of the mixed duopoly. In particular, it is possible in this ownership structure for the existence
of equilibria where the NPs both choose the same quality level. That is, Result 4 may not hold for
an NP duopoly. For example, (qH, qH) is an equilibrium quality choice with this ownership structure
if ̅is sufficiently large, more precisely, if

̅>

+
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∙

. In this case, again, if μ were

sufficiently high the excluded patient population in this equilibrium would result in lower total
welfare.
NP

2

qL
U

NP1

=

qH

̅

U NP1 

qL

N qL
2 

2

=
=
NP

1

U NP1 

̅−

̅

̅

cH  r 2
̅−
−

̅+

−

U

NP1

−
Δ

2

̅+

−
Δ

−

=

−

qH

N qL
=
cH  r 2
2
2 

=

̅

−

−

Table 4 The users’ surpluses associated with the different combinations of quality supply by the
NP duopolists.
We summarize our findings regarding the qualitative feature distinguishing the NP duopoly from
the configurations with a mixed duopolies or a for-profit duopoly in the following way.
Result 8 In a duopoly with nonprofit suppliers there are parameter configurations such that the
quality equilibrium is symmetric with both organizations supplying the same quality. If both NPs
choose the premium quality there will be excluded patients, whereas that is not the case for
parameter configurations where both NPs supply the standard quality.

6. Concluding Comments
In this study we have analyzed a model of a mixed duopoly with competition between a nonprofit
provider and a for-profit provider in an environment with two available qualities – a standard and
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a premium quality – and insurance reimbursing service costs associated with the standard quality.
We have demonstrated that the mixed duopoly is characterized by quality differentiation.
In equilibrium the distribution of roles between the nonprofit provider and the for-profit provider
is determined by the parameters of the model. There is a unique equilibrium with the nonprofit
(for-profit) provider supplying the premium quality and the for-profit (nonprofit) provider
supplying the standard quality when the cost of the quality upgrade is sufficiently low (high) and
the associated quality difference is high (low). Finally, for an intermediate range of parameters
there are two asymmetric equilibria. In the equilibrium configuration with the nonprofit provider
supplying the standard quality all patients are served.
The mixed duopoly equilibrium configurations have the feature that the nonprofit provider has a
higher market share than the for-profit provider. Further, the mixed duopoly is characterized by
more intense competition than a private duopoly with two profit-maximizing providers. The two
differentiated services are supplied at lower prices in the mixed duopoly than in the for-profit
duopoly when quality is chosen asymmetrically, and this holds true as a robust feature for all the
possible equilibrium configurations in a mixed duopoly. Furthermore, the equilibrium in a forprofit duopoly exhibits a higher degree of exclusion of patients with a low willingness (or ability)
to pay for the healthcare service compared with the mixed duopoly. Unlike the mixed duopoly,
the non-profit duopoly can exhibit equilibria with both the providers choosing the same quality.
If the NP duopolists both choose the premium quality there would again be excluded patients.
An institutional feature valid in many countries is that nonprofit organizations enjoy tax
advantages which are granted conditional on these nonprofits meeting certain conditions. This type
of tax advantages could easily be incorporated into our model. The incorporation of such tax
advantages would increase the market share of the nonprofits, thereby reinforcing the conclusion
that the nonprofits have high market shares in the industries where nonprofit providers compete
with for-profit providers. For example, donators who provide nonprofits with capital may receive
a tax deduction for making a donation to a charitable organization. In such a case, the nonprofit
may be able to run a deficit in economic surplus and may be able to serve an even higher portion
of the population than what our model formally predicts.
In the hospital sector there are many reasons why for-profit and nonprofit entities may behave in
similar ways in certain aspects or in certain market segments. General hospitals are multiproduct
entities, and some services may induce losses, whereas others generate a surplus. An administrator
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of a NP general hospital may operate the surplus generating product lines as surplus maximizers
in order to cover the losses of other segments of the business and stay within its budget constraints.
Another rationale for similar behavior is that regulation may sometimes limit administrators of
both FP and NP entities from behaving differently with respect to pricing or quality levels. From
such a perspective, our analysis suggests how the behaviors may change when faced with
deregulation. A third possibility could be that a NP could have an objective of maximizing the
development of new technologies (as may be the case with NP hospitals affiliated with universities,
as in the example given of the Hospital of University of Pennsylvania). In such a case, surplus
would be maximized and devoted to R&D investment, which would suggest similar behavior to
FP hospitals in all dimensions other than R&D. A more detailed study of such research-oriented
nonprofits would be a fruitful avenue for future research.
The theory developed here could be empirically tested. There is publicly available data on the
quality and prices of hospitals which, combined with information on costs, would allow for such
testing of the theory. Examinations of the all the issues mentioned above would enhance our
understanding of the health care industry in important ways, thereby offering productive avenues
of further research.
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Appendix A
FP supplies the premium quality whereas NP offers the standard quality: Analysis for a
general density function
The analysis of the decisions of the NP are independent of the density function, and therefore
identical our presentation in Subsection 3.1.
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FP determines its price in order to solve the optimization problem

max p FP 

FP

N r  p

( qH , qL ) 



FP

c

H

  f ( ) d .
ˆ

With F (  ) denoting the cumulative distribution function associated with the density function
f (  ) we follow the approach developed by Laine and Ma (2017) to find that this optimization

problem implies the first-order condition

r  p
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 cH 
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With
as the hazard rate the first-order condition can be written as
f (ˆ)
p FP

 h (ˆ ) 



c

H

 r .

This implies that the market segments in equilibrium are determined by
cH  r
.


ˆ  h(ˆ ) 

Appendix B
The optimization problem can be formulated according to
max pL , pH W ( p L , p H ) 

ˆ




N
   q L d    q H  (c H  r )) d   (r   ) d   r d  ,
 ~

0
0
ˆ

yields the necessary first-order conditions

(c H  r )  ( p H  p L )

 0

(B.1)

 pH

 0.

(B.2)

 (c H   )q L

 ( p L  (r   )) q H
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Formally, the solution to the system of equations determined by the first-order conditions (B.1)
and (B.2) yields the combination of socially optimal prices
p WL  r   and

p WH  c H   ,

if r   .

(B.3)

However, if r   the optimization of total welfare yields a corner solution. Formally, the socially
optimal prices are
p WL  0

and

p WH  c H  r ,

if r   .

(B.4)

Furthermore, it can be verified in a straightforward way that the sufficient second-order conditions
associated with welfare-maximization are satisfied.
QED

Appendix C
c r
1
Direct substitution shows that ˆ A  ˆB    H
  0 , where the inequality follows from
2
qH 
Assumption 1. Subtracting WB from W A we find that
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~
~
where we have taken into account that  A  0 . Substitution of ̂ A , ̂ B and  B into (C.1) shows

that
W A  WB 
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(C.2)

we

can

conclude
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if
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H
4 (c H  r )

(C2)

,

H   q H  ( q H  q L )  (6(c H  r )  7c H  r  . Assumption 1 implies that
2

H  7c H  r   7c H  r   0 .
2

2

QED
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