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1 Introduction

Should mergers among nonprofit organizations be regulated? If so, should they
be treated differently by antitrust law than mergers among for-profit firms? Ac-
cording to Richman (2007), U.S. courts seem to believe so. Focusing on the
hospital market, he reports that antitrust enforcement agencies have lost “each of
the seven suits initiated since 1994 to challenge proposed hospital mergers” (p.3).
A major reason for this defeat was that the empirical evidence on pricing behav-
ior of nonprofits as compared to for-profits is largely mixed and suffers from data
problems; see Chou (2002) and Malani et al. (2003) for overviews. Empirical ev-
idence on the effects of mergers between nonprofits is very limited. An exception
is Vita and Sacher (2001), a case study. Courts seemed to grant merging hospitals
the benefit of the doubt. According to Richman (2007, p.5), this was sometimes
grounded on ideological reasons: for instance, the case of FTC v. Butterworth
Health Corp. “lent support to those who argued that judges have a deep-seated
hostility to subjecting health care providers to competition.”

This perceived view of the courts was countered recently. Philipson and
Posner (2006, 2009) have analyzed the questions raised above and concluded that
“[blecause promoting competition turns out to be socially valuable regardless
of the particular objectives of producers, the fact that antitrust law does not
distinguish between the two sectors [nonprofit and for-profit] is efficient” (2009,
p.3; emphasis and brackets added).

While T do not object the specific result found by Philipson and Posner,
which is based on modeling output decisions of a monopolistic nonprofit orga-
nization maximizing a combination of output and consumption, I challenge the
general validity mentioned in the above quotation. In this paper, I show that it
may indeed depend on the “particular objectives of producers” whether a merger
between two nonprofits is welfare decreasing or increasing. This implies for an-
titrust law that it is impossible to assess the net effects of a merger between two
nonprofits without examining the (likely) objectives of the owners involved.!

My starting point is the idea that, while it is widely undisputed that owners

of for-profit firms maximize profits, it is not clear at all what decision mak-

'Here the term “owners” is used for the persons holding residual de facto control over an
organization, as it is common in the property rights literature initiated by Grossman and Hart
(1986) and Hart and Moore (1990). In contrast, an owner can or cannot have rights to residual

income. In nonprofits the nondistribution constraint explicitly waives income rights.



ers in nonprofits (NFPs) optimize. An earlier draft of this paper (Priifer 2007)
proposes a governance-based model of nonprofits, which posits that there exist
different types of nonprofit organizations that can be distinguished by the ob-
jective function of the pivotal owner, that is the person who is decisive in the
decision making process. In the paper at hand, I only model one type, a so-called
consumer-dominated nonprofit, as this is sufficient to show that owner objectives
can critically matter for the welfare effects of mergers.

I model duopoly competition with quality-differentiated goods in a game
related to Shaked and Sutton (1982), where the players first determine quality
levels and second prices. The health care market serves as a suitable application,
higher education is an alternative. I assume that consumers (patients) have in-
elastic demand for a basic service and heterogeneous preferences for additional
quality. In a consumer-dominated nonprofit, the pivotal owner has an interest
in buying the product himself and may have a preference for additional quality.
When determining the quality produced, he will thus trade off the consumption
utility from high quality and the price that all consumers, including himself, have
to pay for the product. Nonprofits are prohibited both from making losses and
from distributing potential profits to their owners; that is, they face a nondis-
tribution constraint. After characterizing equilibrium behavior under duopoly
competition, I impose a merger on the two organizations and examine its welfare
effects.

Compared to Philipson and Posner (2006, 2009), I enrich the scope of analysis
by (i) introducing quality as a strategic variable, (ii) introducing strategic duopoly
competition, (iii) analyzing the effect of mergers among consumer-dominated non-
profits, and (iv) introducing an agency problem within the nonprofit by assuming
“separation of ownership and control”. (iv) refers to the assumption that in each
nonprofit owners take long-term decisions by determining quality, while the day-
to-day business is run by an employed manager who determines the price level.
In order to maximize his leeway to enjoy nonmonetary perks, I assume the man-
ager maximizes profits. The cost function of the nonprofit is unobservable for
owners, who have no specialized business knowledge. Hence, the manager has
some discretion with respect to pricing.

The key result of this paper is that, even without assuming economies of
scale, merging two consumer-dominated nonprofits can increase total welfare.
The intuition for this result is the following. First, I find that there is no equilib-

rium in which the owners set different quality levels. This insight complements



Shaked and Sutton (1982), who show that profit-maximizing firms always differ-
entiate quality levels in equilibrium. Producing the same quality level confronts
the managers with Bertrand price competition in a homogenous goods market.
Consequently, outside competition constrains managers from setting a price above
marginal cost. Owners can foresee this effect. If they have a high personal pref-
erence for quality, they will determine a high quality level. However, this can
be higher than the welfare-optimal quality level, yielding too much quality and
driving some consumers out of the market.

If such duopolistic nonprofits merge and form a monopoly, the monopolist’s
manager is not constrained by product market competition and sets a price above
marginal cost. In order to maximize his individual net consumption utility, the
pivotal owner thus has to reduce the quality level as compared to the duopoly case,
thereby reducing overproduction of quality. If the basic utility from consumption
is high and the pivotal owners have a high preference for quality, the positive effect
of reducing too much quality outweighs the negative effect of monopoly pricing
on total welfare. High levels of basic utility (or regulated minimum quality) can
be found in the hospital sector, for instance. The total welfare gain is due to
the fact that the manager’s monopoly pricing creates positive producer surplus.
On a more theoretical level, the model provides an example how one market
imperfection—excessive quality production due to the individual preferences of
nonprofit owners—can sometimes be mitigated by another distortion—increased
market power of the manager.

These results complement Philipson and Posner (2006, 2009) as they depend
on a different objective function of nonprofit owners. They imply for antitrust
law that the organizational form of merging parties and their owners’ objectives
do matter. Mergers among nonprofit organizations should not necessarily be
treated in the same way as mergers among for-profit firms. As far as possible,
an examination of the owners’ objectives should be part of merger case analysis
involving nonprofits. This notion is absent in current merger guidelines both in
the U.S. and the EU.

The paper is organized as follows. In the next Section, I review the related
literature. The model is described in Section 3. In Section 4, I describe the effects
of a nonprofit merger from duopoly to monopoly (the Appendix contains a game
theoretical treatment of Section 4). I discuss some key assumptions in Section 5

and conclude in Section 6.



2 Related Literature

This paper relates to several strands of the literature in economics. First, it
shares a common topic, horizontal mergers, with the classical studies of Salant et
al. (1983), Davidson and Deneckere (1985), Perry and Porter (1985) and Farrell
and Shapiro (1990) and more recent work such as Bian and McFetridge (2000)
and Davidson and Mukherjee (2007), to name just a few. With the exception
of Philipson and Posner (2006, 2009), however, the impact of the organizational
form of the merging parties on the welfare effects of mergers is largely ignored.

The second strand of related literature is on theories of organizational choice
between the for-profit and the nonprofit forms: Glaeser and Shleifer (2001), Kuan
(2001), Francois (2003), and Herbst and Priifer (2007) provide formal studies
contrasting nonprofits and firms. The work of Hansmann (1996) offers a valuable
descriptive approach. In this literature, the main questions studied are on the
factors which make the nonprofit organizational form more attractive than profit-
maximizing alternatives (apart from tax exemption).

Third, there is a related literature, both theoretical and empirical, that deals
with the question, what is the objective function of nonprofits? Gertler and
Kuan (2009) provide an overview of this literature and a clever empirical ap-
proach, based on sales prices of entire nonprofit organizations, how to identify
the value of a certain nonprofit mission to the sellers of a nonprofit. Other empir-
ical studies of nonprofit objectives include Deneffe and Masson (2002), Horwitz
(2007), and Horwitz and Nichols (2009), which identify a set of several objective
functions in practice. Priifer (2007), an earlier draft of this paper, proposes a
governance-based model of nonprofits and speculates that there exist different
types of nonprofit organizations that can be distinguished by the objective func-
tion of the pivotal owner. The paper at hand relates to that approach but only
models one type, a so-called consumer-dominated nonprofit.

Fourth, Glaeser (2003) speculates that competition among nonprofits is im-
portant to keep those organizations well governed. This idea is strengthened by
the main result of my paper, which shows that product market competition can
substitute for the absence of binding intraorganizational constraints, that is good
internal governance. Castaneda et al. (2007) study the effects of competition for
donors on the behavior of nonprofits. They do neither examine competition on
the product market nor mergers among nonprofits, though.

The papers most closely related to mine are Philipson and Posner (2006,



2009), which build on Lakdawalla and Philipson (2006). In those models, the
owners of nonprofit organizations prefer increased output. The main result is that
after a merger nonprofit organizations have the same incentives to reduce output
and, hence, to decrease social welfare as for-profit firms. This result is based on
the assumption that nonprofit owners can exchange profits into own consumption.
Consequently, the owners appear as de facto profit maximizers. Besides, this
assumption hurts the formal nondistribution constraint. I should note, however,
that some other authors also allow nonprofits to distribute profits to their owners,
be it directly (Chau and Huysentruyt, 2006) or indirectly via price subsidies
(Kuan, 2001) or via non-monetary perks an owner or manager of a nonprofit
could extract (Glaeser and Shleifer, 2001). In turn, Bilodeau and Slivinsky (1997)
and Francois (2003) assume in their models that the nondistribution constraint
cannot be relaxed. In the paper at hand, I use an intermediate approach: owners
cannot extract profits but there is a manager who maximizes profits in order to

enjoy non-monetary benefits.

3 The Model

3.1 Demand: heterogenous preferences for quality

There is a unit mass of consumers. FEach consumer ¢ demands one unit of a
product and obtains utility from consumption u‘(p, b, ¢, 6°), which is decreasing
in the first argument and increasing in the others. p is the uniform price charged
for a unit of the product or service. b > 0 is the exogenous basic utility that
providers must produce in order to get a license to offer their services. This
reflects inelastic unit demand for a service of basic quality and the existence
of a regulator ensuring a minimum quality standard in the industry. €%, which
is drawn from a uniform distribution over the interval [0, 1], is the individual
preference for additional quality, q. Henceforth, I will use the following quasi-
linear specification of consumer 7’s utility function but drop the index 7 wherever

possible:

u'(p,b,q,0") = b+6'q—p. (1)



3.2 Supply: a consumer-dominated nonprofit

There are two producers j € {A, B} competing for the consumers. Market entry
costs of third parties are prohibitive.? Owners of the organizations, that is, its
final decision makers, are risk-neutral and have zero reservation utility. They
determine quality levels first; only then the managers determine prices (see below
for more details on timing). Without loss of generality, I assume that producers
have the common belief that ¢4 > gg. Monetary profits are defined in the usual

way:
T = p;s; — Clgy),

where s; denotes producer j’s output, which equals its market share if the market
is covered. C(g;) = sjq? are total costs. I normalize all other costs to zero.
This specification captures that production of higher quality gets more and more
expensive and that higher quality also increases marginal costs of output. It rules
out economies or diseconomies of scale, which are discussed in some empirical
papers on health care markets without finding clear-cut results.®> Moreover, it is
obvious that the introduction of economies (diseconomies) of scale would benefit
(penalize) a single entity over two competitors. Therefore, assuming economies
(diseconomies) of scale would make the case for (against) mergers independent
of the type of merger even stronger. Because this paper focuses on the relative
welfare effects of mergers among nonprofits compared to mergers among for-profit
firms, I assume the most simple case of constant returns to scale, where marginal
and average costs of production are constant in output.

Nonprofits are required to meet a non-distribution constraint: if profits are
positive, they can either be retained or be donated to a charity not modeled as
a strategic player, which is a common legal rule internationally. The charity is
part of the economy, hence donations are not lost when calculating total welfare.
This rules out profit maximization as the objective function of rational owners.
However, it is not clear in general which objective function owners of nonprofits
do maximize (see the discussion in Section 2).

I model competition between so-called consumer-dominated nonprofits. In
such an organization, by assumption, the pivotal owner of organization j max-

imizes his individual net consumption utility. In practice, this could refer to a

2Shaked and Sutton (1982) show that, in a market with quality differentiated goods and

under standard assumptions, at most two goods can have a positive market share.
3See Gertler and Waldman (1992), O'Neill and Largey (1997), or Bilodeaux et al. (2000).



hospital where the pivotal owner lives close-by and expects that he will be treated
in the hospital himself. For instance, if the votes of each nonprofit board member
had equal weight, the member with median preferences for quality would be the

pivotal owner. Formally, the consumer-owner solves:
mazgu = b+ 0q; — p;, (2)

where 6 is his individual preference for quality.

To reproduce the stylized fact that in many nonprofits ownership and control
are separated and that the interest of the persons with day-to-day control are not
necessarily aligned with the persons holding residual control, I model a manager
in each organization; see section 5 for a discussion of this assumption. While the
owners can determine the long-term variable, quality, and set up the manager’s
employment contract, the manager is in charge of the short-term variable, price.*

As the focus of this paper is not on contractual design, I assume that qual-
ity is contractible. This assumption is a reduced form of the following set of
assumptions: Assume that quality is noncontractible but observable for buyers
after consumption. Thus, if the pivotal owner is a buyer himself, he will learn
the quality produced by the manager. If he is not satisfied, he can refuse to
prolong the manager’s contract. Hence, the manager has an incentive to produce
the quality preferred by the pivotal owner. Assuming that quality is contractible
has the same effect. Alternatively, there could exist a monitoring technology by
which the owners can learn the quality produced.

The manager will only be paid a wage if he produces the quality specified by
the owners. Because of his specialized knowledge on running the organization,
however, the manager has private knowledge on the cost function under which it
operates. Consequently, he has discretion when setting the price.

Notwithstanding the owners’ goals, the manager maximizes economic profits.
This is a shortcut to assuming that he maximizes his own nonmonetary utility. To
achieve this goal, he needs positive economic profits to spend on the nonmonetary
benefits such that the final accounting profit is zero. These benefits could come

in the form of perks, empire building, or as “enjoying a quiet life”, as in Bertrand
and Mullainathan (2003).

4Since I only use a one-shot game, “long-term” and “short-term” are translated into the

model by letting owners choose quality before the manager determines price.



3.3 Timing

To produce benchmark results, I assume that the competing producers are sym-
metric. This means that the pivotal owners have similar preferences for quality:
0, = 0. I assume complete information with respect to quality and price lev-
els and solve the game for subgame-perfect equilibria in pure strategies in the
Appendix. The timing is related to Shaked and Sutton (1982):

e t=1: Quality: The pivotal owner of each organization j chooses a level of

quality g; > 0.

e t=2: Price: In each organization the manager picks a price p; for the

product, thereby incurring costs C(g;).

e t=3: Buying: Each consumer learns the quality and price levels of the

nonprofits and his own € and may buy one product.

4 Analysis

Before analyzing mergers among nonprofits, I characterize the social planner’s
preferred solution given he only determines one quality level. In the unconstrained
first-best case, the social planner would choose two distinct qualities. A low
quality product would be sold for a low price, thereby making sure all consumers
can afford consumption, and a high quality product would be sold for a higher
price, thereby satisfying consumers with a high preference for quality.

As will be clear below, however, under duopoly the owners of nonprofits A
and B voluntarily set the same quality level. Then, to show the main result of
this paper it is sufficient to analyze the one-product case under monopoly (if the
monopolist sets two quality levels, the main result becomes even stronger). To
compare results, it is sufficient to study the quality and price decisions of a social

planner in the one-product case.

4.1 Social planner’s choice in the one-product case

A social planner maximizing welfare—the sum of consumer surplus and producer

surplus—solves:

1
1
maxW = [ (b+ %Qq)de —(1-0)¢* (3)

q;p 2]



where 0 = ”T_b defines the marginal consumer for ¢ > 0 who is indifferent between
buying the product and not buying.’

The social planner sets the price equal to marginal costs of production: p =
q?. Hence, output is s = (1—0) = 1+ % — @, which means that demand is quality
sensitive as long as b < ¢*. Substituting this into (3) reduces the social planner’s
maximization problem to:

22
max W = (b+‘12qq ) it b<d, (4)
9 b+4—¢ if b>g%

This expression illustrates the trade-off of the social planner: only a high
quality level lets quality loving consumers (high 6-types) enjoy high utility. On the
other hand, producing a low quality level allows for selling the good for a low price
and therefore increases demand, which is especially good for welfare if the basic
utility b is large. However, if b > ¢, there is no trade-off anymore because further
quality reduction (and subsequent price reduction) does not increase demand
further on.

In Appendix A.1, I calculate the social planner’s preferred quality and price
levels and corresponding total welfare. The main intuition of these results is that
the level of the basic utility b equally enjoyed by all consumers when they get
hold of the product matters a lot. If b is sufficiently high, the social planner will
ask for a price that makes sure all consumers can afford the product and thereby
enjoy the high basic utility. This avoids inefficient exclusion at the lower end
of the preference-for-quality spectrum. Then all revenues are used to produce
additional quality, thereby paying some tribute to quality loving consumers. In
contrast, if b is low, it does not pay for the social planner to sell to all consumers.
Consequently, the lower the basic utility is, the higher the social planner pushes

additional quality (and price), which drives out more and more consumers.

4.2 Duopoly competition

In ¢ = 3, consumers choose which producer to buy from. A consumer prefers
to buy from organization A if he cannot increase his net consumption utility by

buying from B, that is, if b + 0q4 — pa > b+ 6qp — pp. Solving this expression

5This formulation of welfare uses the fact that the average 6 of buying consumers is HT*



for the indifferent consumer located at 6 gives:

0 — ba — pB‘ (5)

44 — 4B
To sell a positive quantity, producer B has to make sure that the participation
constraint of consumers holds, that is that b 4+ 8qg — pg > 0. Solving this
expression for the consumer who is indifferent between buying and not buying

gives:

pg—b
0 = . 6
B qB (6)

It follows from (6) that all consumers buy some product (§ = 0) if pg < b.
In this case sg = 1 — s4. Similarly, it follows from (6) that no consumer will buy
any product if § = 1, which holds for pg > b + ¢5.

Due to assumed beliefs, that ¢4 > ¢, the consumers with highest preferences
for quality, located between 6 and 1, will buy from A. Consumers with medium
preferences, located between 6 and 6, will buy from B. Consumers with low quality

preferences, located below 6, will not buy at all. Summarizing:

pA_pB;SB:pA_pB
dAa — 4B dAa — 4B
Pa=Pp  _ PATPB _pp—b
dAa — 4B dAa — 4B dB

SAZSB:O if pBZb+QB (9)

if pp<b (7)

if b<pp<b+qgs (8

Henceforth, I will refer to (7) as the case where the market is covered, to
(8) as the case where demand is elastic, and to (9) as the case where the market
breaks down.

In t = 2, managers determine the prices p4 and pg. The manager of organi-

zation j, who maximizes profits, chooses p; to solve:
MaX P;S;j (pj) — si(p;)d5- (10)
J

In Appendix A.2, I solve the model for a subgame-perfect equilibrium in
which both nonprofits have positive market shares. In order to do this, I first
establish that in duopoly competition between symmetric nonprofits there exists
no subgame-perfect equilibrium in pure strategies in which ¢4 # ¢p. Instead, in
such an equilibrium ¢4 = ¢p.

10



The idea behind this result is the following. Consumer-owners prefer that
nonprofits price according to marginal cost and do not charge a markup on top of
marginal cost. This holds because a positive markup increases the price they have
to pay as consumers in t = 3 but the sellers’ profits associated with such a markup
do not give the owners additional utility, due to the nondistribution constraint.
Next, I show that the only way for nonprofit owners to contain their managers
from setting a price above marginal cost is to choose a similar level of quality
in both nonprofits in ¢ = 1 and, thereby, to let the managers face Bertrand
competition with homogeneous products in ¢ = 2. This result complements
Shaked and Sutton (1982, p.7), who show that in equilibrium duopolistic profit-
maximizing firms never produce the same level of quality—for the very reason to
avoid Bertrand price competition.

This result is also interesting from another perspective. By assumption, the
managers in my model have some discretion over pricing, which they are eager to
use because their objective function is different from the one of owners. However,
despite the lack of intraorganizational constraints on managerial behavior, I find
that nonprofit owners can strategically use product market competition in order
to discipline their managers. This discipline forces managers to price according to
marginal cost and, hence, takes away their market power. It gives the owners the
maximum amount of resources, which they can spend according to their objective
function, (2). As a consequence, subgame-perfect equilibrium prices in duopoly
competition are p% = p = ¢4 = ¢% and both producers share the market equally.

As the next step in Appendix A.2, I calculate equilibrium qualities, prices,
and market shares for the cases where the market is covered and where demand
is elastic. Which of the two cases occurs depends on the owners’ preference for
quality, 6, and the basic utility from consumption, b. I show that owners increase
quality in line with their own preferences for quality. Due to the positive basic
quality b, this has the effect that, for low 6, all consumers buy the product, even
if they do not value additional quality, ¢ > 0, at all. If 8 exceeds a certain
threshold, the consumers with the lowest preference for additional quality drop
out of the market. Due to the individual utility maximization of the consumer-
owners, however, the market never breaks down, even if 6 reaches its maximum,
one.

To conclude the analysis of the duopoly competition case, I state the corre-
sponding welfare result in Appendix A.2, that is, the precise levels of consumer

surplus, producer surplus, and the sum of both, total welfare. This result will be

11



interpreted below, where I compare it to welfare in the monopoly case, which is

the topic of the following Section.

4.3 Merger to monopoly

Now let the two nonprofits merge and form a monopoly in the market. I do not
assume a special reason for the merger because the focus of this paper is on the
impact of the nonprofit organizational form on the welfare effects of the merger.
Therefore, the subsequent analysis could come on top of a traditional merger
analysis that focuses on other aspects than organizational form.® In particular, I
rule out efficiency gains of mergers because of economies of scale.

After a merger there is only one pivotal owner, by definition. However, there
could still be two products, A and B, such that the owner could determine two
quality levels, g4 and gp. Nevertheless, because of the fact that there is only one
pivotal consumer-owner and that this owner only has an individual demand of
one unit, it is sufficient for him to tailor one product (quality) to his needs. He
is indifferent with respect to the second quality level. Therefore, I assume that
the single owner determines a single quality level, which is produced by a single
manager. Note that introducing a second product that serves consumers who
cannot afford the pivotal owner’s preferred quality would increase the welfare of
the merger scenario as compared to welfare of the single product market modeled
here. This would make the main result of this paper, comparing welfare under
duopoly and under monopoly, even stronger (see below).

It is also practically impossible for the owner to hire two managers and let
each one run one production facility, thereby facing competition from the other
manager. This would not work because those two managers would have to be
monitored by a specialist, a job that the owner cannot perform himself. The
specialist, however, would act as a monopolistic manager with discretion over
pricing. If instead the owner had the expertise to monitor managers, he could run
one nonprofit—the one that produces the good he wishes to consume—himself.
Along the same lines, the assumption that quality is contractible depends on the
fact that the owner actually consumes the product himself; see Section 3.2. As
he only demands one unit, it is de facto impossible to contract on two quality
levels.

Note that the fact that it is sufficient to study the one-product monopoly

6See Section 2 for some references on mergers among profit-maximizing firms.
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case also explains why the social planner’s preferred choice of quality and price
was characterized for the one-product case in Section 4.1.

In Appendix A.3, I calculate the subgame-perfect equilibrium consisting of
the quality and price choices of the monopolistic nonprofit owner and resulting
demand for the single product offered in the market. I show that demand is
elastic if the preference for quality of the owner, 0, is sufficiently high. If it is low,
the owner prefers to set quality to such a low level—and the manager accordingly
decreases the profit-maximizing price—that all consumers buy the product. For
0 < %, this even means that additional quality ¢ = 0, unlike the duopoly case
where ¢ > 0 for all # > 0. To make the monopoly result comparable to the
duopoly case, I also calculate the corresponding welfare result in the Appendix.

By comparing welfare levels, I find the following key result of this paper. A
monopolistic consumer-dominated nonprofit can create higher total welfare than
competing consumer-dominated nonprofits.

This result shows that mergers between consumer-dominated nonprofits need
not be a bad thing as they can increase welfare and do not unambiguously decrease
it. Note that the case where such a merger decreases welfare also exists, related
to the result of Philipson and Posner (2009). The latter mechanism is not the
focus of this paper, though.

What is the intuition of this key result? To better understand it I plotted
equilibrium quality and price levels for a numerical example in Figure 1. The
left panel illustrates for this case that competing consumer-dominated nonprofits
produce higher quality than a monopolist: gyy > gy (for the corner solution
0 =1, gvy = gn). This is intuitive because the monopolistic manager maximizes
profits, which implies that he produces less quality for a given market price.
Competitive nonprofits, in contrast, face Bertrand price competition and sell for
marginal cost. Therefore, they can afford to produce higher quality for a given
price.

Now it is enlightening to compare quality levels produced in the market with
the quality preferred by the social planner, which is also displayed in the left panel
of Figure 1. In the example, gsp is strictly lower than both gyy and gy. Due
to the fact that qyy > qn, however, the social planner’s quality is closer to the
monopolistic quality than to the duopoly quality for all 8 € [0.806, 1). Rephrased,
the quality levels chosen in duopoly and monopoly are both inefficiently high in
the figure but in monopoly the overproduction of quality is less intense.

These quality ratios translate into equilibrium prices. The right panel of

13
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Figure 1: Numerical example for b = 0.4. Horizontal axis: 6 € [0.806, 1]. The

three curves in the left [right] panel plot equilibrium quality [price] levels under

duopoly (gyn)[pan], monopoly (gn)[pn], and social planner’s choice (gsp)[psp]-

Figure 1 illustrates, for the same numerical example, that the price level under
duopoly is strictly higher than the price level under monopoly: pyy > py. For
the entire support of 6 € [0.806, 1], the difference between the duopoly price and
the social planner’s price, |[pyy — psp|, is larger than the difference between the
monopoly price and the social planner’s price, |py — psp|.

In a nutshell, if two consumer-dominated nonprofits merge to monopoly,
quality decreases and the price-to-quality ratio increases. However, there are
cases where both the quality level and the price level under competition are
excessive as compared to the social planner’s preferred levels. A merger reduces
the absolute quality and price levels and brings them more in line with the levels
preferred by the social planner. In net welfare terms, this reduction of excessive
quality can outweigh the loss created by monopoly pricing of the manager.

In the numerical example illustrated in Figure 1, the positive effect of a
merger on welfare occurs because the basic utility from consumption is high,
b> %, such that all consumers buy the product in the duopoly case. High levels
of regulated basic utility (or minimum quality) can be found in the hospital
sector, for instance. If the pivotal owners’ preference for quality, 6, is also high,
this drives up quality and price such that, in the monopoly case, demand becomes
elastic. If within this range (0 > 0.806, in the example), 6 is reduced, the parallel
reduction of quality and price allows more consumers to buy the good, which
increases welfare. The same reduction of € in the duopoly case does not have
such a positive effect on demand, though, because the market is already covered.

This prevents welfare in the duopoly case to increase as much as in the monopoly
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case.

5 Discussion

Separation of ownership and control: Why introduce a manager to carry
out day-to-day business and to decide p? Why do the owners not determine both
g and p themselves? Let us assume, in contrast to the above model, that the
pivotal consumer-owner of a nonprofit can decide ¢ and p together! He maximizes
u(p,b,q,0) over q,p, s.t. m > 0. As he does not benefit from positive profits,

7 = 0, which implies choosing p = ¢>.

The remaining reduced maximization
problem is similar to the one analyzed above in the duopoly competition case.
Hence, the consumer-owner chooses the same quality and price levels as found
there. These choices are independent of the degree of competition, though. In
other words, such a mighty pivotal owner acts in the same way not regarding the
competitive environment he operates in. Mergers have no effect on his behavior.

In contrast, empirical studies show that the degree of competition indeed in-
fluences behavior in nonprofits; see Malani et al. (2003). Separation of ownership
and control is a ubiquitous fact in all types of organizations in practice. This is
true, in particular, in industries where very specialized knowledge of the produc-
tion technology (reflecting owners’ decisions on ¢) is needed in line with special-
ized business knowledge (reflecting the manager’s decision on p in my model),
for instance in health care, where experts in both disciplines, management and
medical science, are rare.

Despite the business ignorance of owners, they set ¢ in my model and know
the reaction function of the manager and, hence, indirectly also determine p(q).
More realistically, this could be interpreted in a way such that owners cannot
foresee p(q) exactly but believe in some distribution function of possible reaction
functions of the manager. p(q) would then be the expectation of that distribution
function.
More than two suppliers: The main goal of my model is to show that the
objectives of nonprofit owners can actually affect the welfare result of a merger.
For this end, modeling a merger from duopoly to monopoly is sufficient as it
shows the main mechanism in a simple way. To characterize conditions that
better predict which real mergers may be welfare improving, a richer model is

required. This is a fruitful area of future research. The intuition of this paper’s
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main result, however, can be generalized to the extent that the market power of
the manager increases in the course of a merger. Then the manager can increase
the price, which leads to a decrease of equilibrium quality. Overproduction of
quality is diminished, which can lead to a welfare gain along the lines identified

above.

6 Conclusion

This paper has analyzed the welfare effects of mergers among so-called consumer-
dominated nonprofits. Its main question, whether mergers among nonprofits
should be treated differently by antitrust law than mergers among for-profit firms,
has been studied by constructing a model of duopoly competition related to
Shaked and Sutton (1982). After imposing a merger to monopoly between two
nonprofits, I have shown that, holding all else equal, welfare can either decrease
or increase after a merger. Consequently, the organizational form of the merging
parties and the objectives of their pivotal owners can have a critical effect on
welfare. This finding is relevant for antitrust law.

This result complements Philipson and Posner (2006, 2009). The differences
are due to several assumptions in my paper, the inclusion of which Philipson and
Posner (2009, p.16/17) call for: (i) They agree that firm governance should be
addressed and point to the fact that decision makers in nonprofits “may have
[more] trouble agreeing on the right course of action for the nonprofit” as for-
profit firms. (ii) They speculate, based on the insight that nonprofit governance
is important, that nonprofits “are more likely to be disciplined by output markets
rather than by input markets or corporate control”. (iii) “Other utility functions
should be considered in future work.”

This paper addresses all three points: (i) It builds on a governance-based
model of nonprofits, Priifer (2007), that emphasizes the role of owners’ objectives
for their behavior on output markets. The assumption of heterogenous owner
preferences and the concept of the pivotal owner relate to the lack of goal align-
ment in many nonprofits. (ii) This paper shows that nonprofits can indeed be
disciplined by competition on output markets—it just disagrees that this ability
is welfare increasing in general. (iii) This paper analyzes the effects of a nonprofit
objective function that differs from Philipson and Posner’s, namely to maximize

the owner’s own consumption utility from vertically differentiated goods.
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The next steps in improving our understanding of mergers among nonprofits
and nonprofit behavior in general are twofold. First, to better characterize the
conditions that predict which mergers may be welfare improving, a richer model
that incorporates variables that are easy to observe empirically is required. In par-
ticular, is it possible to map a certain type of nonprofit, for example a consumer-
dominated nonprofit, to an existing legal form of organization? Second, the
model, in particular the idea of the existence of different types of nonprofits,
awaits empirical testing. Can the current empirical controversy about the effects
of nonprofits on price, output, quality, and other variables of interest be explained

if data sets are split according to the type of nonprofit?
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A Appendix

A.1 The social planner’s decisions

Solving the social planner’s maximization problem (4) leads to the following re-

sult.

Result A.1 (Social planner’s preferred quality and price) (i): Consider

b > %: the social planner chooses a quality level of qsp = %1 and sells for psp = %

to s =1 consumers. This generates total welfare of Wsp = b+ %.

(ii): Considerb < %: the social planner produces a quality level of qgp = HY1=120 Vé_ub

and sets a price of psp = (A+V1-126)7 V;gnb)Q. A share s = %(2 — V1 —12b) of con-

sumers buys the product, that is, s € [%, 1] for b € [0,1]. Welfare is Wrp =

16
(14+12b++/1—125)2
27(1++/1—12b)

Proof: (i): The second line of (4) has a straightforward solution, gsp = 1, which

is valid if b > ¢® = % and leads to psp = %6, s =1 and a welfare of W = b + 1—16.

(7i): The only quality level that is nonnegative, generates positive demand, and

14+/1-12b
6

is a maximum, is ¢ = . Hence, there is a welfare maximum, which exists

Vb < 5. As the case in (4) requires a stronger condition, b < 1 (see above), the

latter is always fulfilled. Hence, ggp = H¥1=120 Vé_l% generates pgp = ¢° = (A+v1-126) V:1,36_12b)2
. /1 2
and output of s = 2(2 — /1 — 12b). Welfare is Wgp = % Q.E.D.

Note that both cases (i) and (ii) converge at b = %, where gsp = 1, psp =
1_167 S = 1, and ng = %

A.2 Duopoly competition

The central goal of this section is to characterize the subgame-perfect equilibrium
in duopoly competition, which is stated in Result A.4. This main positive result
is complemented by the normative result on welfare, Result A.5. It is preceded by
an analysis of managerial pricing behavior, given quality levels are fixed (Result
A.2), and an analysis of owners’ quality choices, knowing how managers will react
to these choices (Result A.3).

Solving the maximization problem of organization j’s manager (10) shows:

Result A.2 (Price Nash equilibria) (i): Int = 2, all Nash equilibria in pure
strategies that lead to positive market shares for both producers (sa,sp > 0) and

where qa # qp lead to positive price markups (Ma, Mp > 0). (ii): The only
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pure strategy Nash equilibrium with a (qa, qg)-combination that leads to positive

market shares and to zero markups is characterized by g4 = qp.

Proof: Define:

Melastic — (QA - qB)<b + 2(]14(]— - QA) - QAqB) (A 1)
4 4q4 — qB 7
Melastic — (q.A - qB)(Qb =+ QB(l - qB) + quB) (A 2)
b 4ga — qB ’
1
MeEerered = g(QA —qB)(2—qa —qB), (A.3)
1
Mg """ = (g4 + ¢4 — a5 — 4p), (A4)

After maximizing (10), these definitions allow to express Nash equilibrium

prices in t = 2 as:

pi{astic _ qi + Mfllastic; peéastic _ q2B + Mglastic ifb < P < b+ qB, (A5)
piovered — q124 + Mjlovered; pcB?vered — q% + Mjcgovered if PR S b7 (AG)

where M; is the price markup on the marginal cost of organization j in equi-
librium. Substituting these prices into equations (7) and (8) yields equilibrium

output:

1 1
Sconered _ 5(2 —qa — qB); S%overed — g(l +qa+ QB) (A7)

in the covered market case. In the elastic case, the producers sell:

elastic __ b + QA<2(]' - QA) - qB) . _elastic __ qA(Qb + qB(l - QB)) + quB)
q5(494 — qB)

494 — qB

In order to prepare subsequent results, I have to check when the price

markups are equal to zero. First, I define:

1 1
QZzz(Q—\/SbﬂL(QB—?)Q—QB) ; QX51(2+\/85+(QB_2)2_QB)§
1 1
0 = 5(1 Fqa— 8+ (14qa)?) : q¢f= 5(1 +qa+ /8b+ (1+qa)?);
qz,covered =9 _ a5 q—g,covered = _(1 + QA)

Solving (A.1) and (A.2) for zero yields that M % = 0, for g4 = {qB, ¢4, 9%}
Mgeste = 0, for qp = {qa.qp qp}. Mt =0, for g4 = {q, 44"},
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Mgvered = 0, for qg = {qa, q5""**}. Substituting these values into the indi-

vidual demand functions in (A.7) or (A.8), respectively, and assuming g4, g > 0

yields:
» 2 b 1 2b
SeAlastzc(qA _ qB> _ g + E —qp: S elastw<qA — QB) = g + £7 (Ag)
2 1
S Naa = ap) = (1= ap)is5" " aa = ap) = (1 +204).  (A10)

Furthermore, we obtain:

sastic(q, = q7) = s (g4 = qT) = s, = ghereTedy =
sS4 gy < qa < qf) > 0
Scovered(q < qX covered) > 0’
S5 (ap = qp) = 55" (g5 = @) = s5"ap = ) = 0;
elasmc(QB <qp<qp) > 0

S%JﬂeTed(q < E Covered) > 0. QED

Considering only cases where the producers sell positive quantities on the
market, this result implies that the price equals marginal cost if and only if
ga = qg. This is intuitive because only then the two products are not differenti-
ated and price competition in ¢ = 2 resembles the classical Bertrand game with
homogeneous goods.

In t = 1, what is the standpoint of owners on a price equal to marginal cost,
q]?7 as compared to positive price markups? All else equal, consumer-owners prefer
a markup of zero because a positive markup increases the price they have to pay
as consumers in ¢t = 3 but does not give them additional utility from increased
quality. Due to the nondistribution constraint, they would also not benefit from
the producer surplus that would be generated through positive markups. Given
the pivotal owners of A and B could coordinate, they would first agree to set the
same level of quality, g4 = ¢p, thereby making sure the markup is zero. Then
they would jointly choose the quality level that maximizes their consumption
utility assuming the price markup is zero. They can fix the same quality level
without explicit coordination. Expecting that the other pivotal owner sets this
jointly optimal quality, each owner cannot do better if he chooses a different
quality because it would lead to positive markups. This insight is summarized in

the following result.

22



Result A.3 (Quality Nash equilibrium) In t = 1, in duopoly competition
between symmetric nonprofits there exists no subgame-perfect equilibrium in pure

strategies in which qa # qp. In equilibrium g4 = qp.

Proof: Substituting p; = q]2- + M;(q;, qrz;) for the price variable in the objective
function of owners yields that the pivotal consumer-owner of nonprofit ;7 maxi-
mizes u; = b+ 0q; — (qu + M;(qj, qk+j)) with respect to g;. Obviously, the partial
derivative:
Ou,
OM; (a5, qrz5)

Hence, c.p. any M;(q;, grzj) > 0 decreases the pivotal owner’s utility. Now define

< 0. (A.11)

Gfz; as the gry; that solves, argmaz{b + Oqx; — (q,%# +0)}, and note that g;_;
depends on a markup of My = 0. Then, by the definition of g;;, (A.11), and
Result A.2, the unique ¢; that solves, argmaz{b + 0q; — (q7 + M;(q;, Giz;)}, is
G =Gy =9 QED.

Result A.3 states that the only way for nonprofit owners to contain their
managers from setting a price above marginal cost is to determine the same level
of quality in ¢ = 1 and, thereby, to let the managers face Bertrand competition
with homogeneous products in t = 2. It follows from Results A.2 and A.3 that

subgame-perfect equilibrium prices in duopoly competition are:
Kok 2 — 2 (A 12)
Pa=Pp =44 = 4B :

and that both producers share the market equally:

1

sh=sp = 3 if g% <b (A.13)
1—90 — g3 +b

si=sy = o= 2Z§+ ith<qh<btqs  (Al4)

sh=sy = 0 ifb+qp<qp (A.15)

These preliminaries allow me to characterize the unique subgame-perfect

equilibrium in the following result.

Result A.4 (Subgame-perfect equilibrium when nonprofits compete) Depending
on the preferences of the pivotal owners, 6, consumer-dominated nonprofits pro-
duce ¢ = q = g = gvn. The managers set ply = pp = % = pvn. If
0 < 2Vb, the market is covered: s o=sh =1L Ifo > 2vb, demand is elas-

2
cr ¢ =gt =Ly b _ 0
tic: sy =sp=5+45—1

23



Proof: Substituting (A.12) in (1) and maximizing with respect to ¢; yields
ga = qp = g = gqyny. Substituting gyx in (A.12) gives py = pp = % = PNN-

Substituting gyn in (A.13), (A.14), and (A.15) shows that the market is covered
for 8 < 2\/5, that it breaks down for 6§ > 1 + /1 + 4b, and that in the elastic

demand case the marginal buyer is located at g — %}’, which implies an output per
producer of s4 = s = % + g — %. Due to the fact that the upper bound on 6 is 1,

by assumption, which is strictly smaller than 1+ +/1 + 4b, the market breakdown
case is never reached in this scenario. Q.F.D.

The welfare result corresponding to Result A.4 is:

Result A.5 (Welfare under duopoly) Producer surplus is zero. Consumer

surplus and welfare are:
2

CS=W=b+—— if §<2Vb, (A.16)
cs—w = =2 +1(g9_ 20° 1 5> ovh (A.17)

Proof: This proof follows from Result A.4. Because of marginal cost pricing,
producer surplus is 0. Thus, consumer surplus equals total welfare, which is

b+ %qNN — @Ay = b+ % in the covered market case. If demand is elastic,

0_2b
welfare is fgl_%(bJr o gy — Ry )do = EREO20 o B,

A.3 Monopolistic nonprofit

Consumer behavior in ¢ = 3 is independent of the market structure. Hence,
equations (7) to (9) imply the demand for the single product, s, where s = s4+sp.
If demand is elastic, s = W. If the market is covered, s = 1. If the market
breaks down, s = 0.

In ¢ = 2, the manager maximizes profits as in (10). Due to the absence of

competition, he will set a price depending on quality, the analog of (A.12), as:

p = W, (A.18)
which leads to demand of:
s=1 if ¢< @, (A.19)
gobra—d o VIFBoL L VIEDEL
2q 2 2
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The subgame-perfect equilibrium is characterized in the following result.

Result A.6 (Subgame-perfect equilibrium in monopoly) A monopolistic consumer-

dominated nonprofit sets quality and price such that in equilibrium.:

1
gy =0,py =b,s=1 for 0<

2
qN:9—1,pN:b,s:1 for %<0§—1}44£3)
0

2
1 40% + 40 — 1 3— 20 b v1+4b
=0—— = = —(A24
Proof: Substituting (A.18) in (1) gives ¢ = 6 — % As ¢ cannot be negative,

this holds only for 6 > % For 0 < %, q = 0, which leads to profit-maximizing

pricing of p = b and, subsequently, s = 1. Substituting ¢ = 6 — % in (A.18) yields

. 2 _ . . . . .
a monopoly price of p = % as long as demand is elastic, which is given

for 0 > —Vlfb. In this case, demand equals s = q_s th — 3220 4 b Ip the

4 20—1"
—@, demand is inelastic. Thus, s =1,p = b,

intermediate case, where % <6<
and ¢ =60 — % Q.E.D.
The impact of the merger on total welfare is stated in the following result.

Result A.7 (Welfare in monopoly) Welfare is given by:

1
W=b for 6< 2 (A.25)
1—-6)(20—1 1 V144
W:b+< 9);0 ) for 5<9§T+b, (A.26)
 3(3—4b+4(0 — 2))? VI+4b
W = 61020 — 1) for 6> 5 (A.27)

Proof: This proof builds on Result A.6. If 6 < %, consumer surplus is 1(b+0—b) =
0, whereas producer surplus is s(p — ¢*) = 1(b — 0) = b, which sums to welfare of

b. If% <0< \/?7 producer surplus is s(p—¢*) = 1(b—(8—%)2) = b—l—@—&z—i,
Consumer surplus is 1(b+4¢—p) = b+1(0—1)—b = 2= which sums to welfare of
b+—(1_9)g20_1). Ifo > @, then producer surplus equals —(3_%{30(9__1?)9)2
%‘#, which sums to welfare of W. Q.E.D.

Result A.7 allows for a comparison of welfare under duopoly and monopoly,

, consumer

surplus equals

which is stated in the following result.

Result A.8 (Merger welfare effects) A monopolistic consumer-dominated non-

profit can create higher total welfare than competing consumer-dominated non-

profits.
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Proof: Consider the case where b > L. Then § < Vl;‘“’ < 2/b. For Vl;‘“’ <

6 < 2/b, welfare under duopoly is given by (A.16) and welfare under monopoly
by (A.27). Consider b = 0.4, which fulfils the requirement that b > % Inserting

b = 0.4 in the boundaries, —V12+4b and 2v/b, shows that eligible A-values lie between

0.806 and 1.265. As 6 is only defined between zero and one, the relevant range

to be considered is 6 € [0.806, 1]. For a value of # = 0.815, for instance, welfare

under monopoly exceeds welfare under duopoly:
(A.27) - (A.16)=0.014 > 0. Q.E.D.

Figure 2 illustrates this example.

0o

1 1 1 1 1 L 1 L 1 L 1 1
i) 005 100
-0nz

-0n04

=006

Figure 2: Numerical example for b = 0.4. Horizontal axis: 6 € [0.806,1]. The
curve Wy —Wyy illustrates the welfare difference between monopoly and duopoly,
which is positive for 6 < 0.835 and negative for 6 > 0.835.
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