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Recent healthcare reforms have sought to increase efficiency by introducing man-
aged care (MC) as an alternative to conventional care. This article proposes
an institutional change designed to let German consumers choose between the
two settings through directing payments from the Federal Health Fund to social
health insurers (SHIs) or to specialized MC organizations (MCOs). A game in-
volving a SHI, a MCO, and a representative insured (RI) is analyzed. In a “three-
player /three-cake” game the coalitions {SHI, MCO}, {MCO, RI}, and {SHI, RI}
can form. Players’ possibility to switch between coalitions creates new outside op-
tions, causing the bilateral Nash bargaining solution to be replaced by the so-called
von Neumann-Morgenstern triple. (JEL: 113, 111, D02, C72)

1 Introduction

In several countries reforms have been undertaken during the past years to increase
efficiency, and in particular, to contain healthcare expenditure. Examples are Denmark,
Germany, Norway, Spain, and the United States (see e.g. Worz and Busse (2005); Galloa
and Gené-Badia (2013); Magnussen, Vrangbaek, and Saltman (2009); Cutler (2010)).
Attempts were also made to improve the matching of healthcare supply with consumer
preferences (consumer-driven health care, see Callahan (2008)). Invariably, healthcare
reform involves at least two players. One is an organization representing consumers and
taxpayers. In insurance-based systems, this is a social health insurer (or an association
of regulated health insurers where choice is permitted). In National Health Service-
based systems, this is the government. The other player is an organization representing
healthcare providers. The most powerful usually is the national medical association.
However, in a country that is strongly hospital-oriented, this could also be the association
of (public) hospitals. Modelling these two players is sufficient in countries where citizens
are tied to a social health insurer through their professional status (as e.g. in Austria)
or to a regional healthcare system (as e.g. in Sweden or Norway).
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nomics, Leuphana University of Lueneburg, Germany. The authors wish to thank Dirk Ober-
schachtsiek for useful discussions and for his valuable comments that helped to improve earlier
versions of this work.



However, as soon as they have a choice of insurer (or provider) or are to be given
choice in the course of a reform seeking to better take account of consumer preferences,
a third player enters the picture. This is the individual insured and/or taxpayer. Unless
the reform proposals are in accordance with the preferences of the insured, taxpayers,
and patients, they are bound to fail. Typical examples are the failed attempt to impose
cost sharing on the Dutch (likely because they are exposed to substantial financial risk
through reduced short-term disability payments, see Leukert-Becker and Zweifel (2014)),
to get the Germans to sign up for managed care (MC, known as “Integrated Care”,
see Greflet al. (2006)), and to get the Swiss to accept MC rather than fee-for-service
combined with free physician choice as the default option (Zweifel, 2013). Since most
of current reforms involve MC, consumer choice essentially is between conventional care
(CC, often fee-for-service) and MC, which is often outsourced to specialized managed
care organizations (MCOs).

This paper contains a proposal designed to strengthen the influence of individual
citizens in the provision of health care. Taking the case of Germany, it suggests that
citizens rather than their health insurer obtain the right of deciding whether conventional
providers or MCOs receive payment from the so-called Federal Health Fund (FHF).
For simplicity, it is assumed that both the SHI and the MCO have the resources to
“buy off” the medical association and the hospital association, who therefore do not
figure as separate players. Our main assumptions are that the reform proposal permits
both the SHI and the MCO to set up MC plans in independent bilateral agreements
with the insured (or to form a coalition against the insured) and that MC plans are
financially viable. Thus, in game-theoretic terms, each pair of players bargains over
one of three cakes (in general of different size) representing efficiency gains through
MC. Note, however, that MC will not be the dominant outcome due to SHI’s intrinsic
preference for CC.

To gauge the chances of success for this proposal, the Nash bargaining solution (Nash,
1950) is adapted to the “three-player/three-cake” situation (Binmore, 1985). In contrast
to bilateral bargaining, this solution is primarily determined by outside options, i.e.
breaks of existing coalitions and renegotiations of either party with the third player. To
our knowledge this is the first application of multilateral Nash bargaining in the context
of health economics (for applications of bivariate Nash bargaining to health economics,
see e.g. Siciliani and Stanciole (2013); Halbersma et al. (2011); Brooks, Dor, and Wong
(1997)). While multilateral Nash bargaining theory has been applied to more general
economic issues (see e.g. van der Laan and Houba (2002); Asami (1988)), nontrivial
objective functions characterizing the players have rarely been considered for the three-
player/three-cake problem.

The remainder of this text is structured as follows. Section 2 contains a description of
the institutions governing the provision of health care in three insurance-based countries,
Germany, the Netherlands, and Switzerland. These three countries allow a degree of
consumer choice in health care, which however is hampered by cartelization of health
insurers and service providers. In Section 3 a bargaining model is developed that first
involves the SHI association and a MCO in a bivariate setting, representing the status
quo. The reform proposal introduces a representative insured (RI) as a third player. In



Section 4 several solutions of the game based on specific parameter constellations are
studied. A generalization of the results to the Netherlands and Switzerland is discussed
in Section 5. Section 6 concludes.

2 Institutional Background

The Netherlands and Switzerland can be seen as blueprints for insurance-based health-
care systems permitting consumer choice (Berchtold, 2013; Okma and Crivelli, 2013;
Thomson et al., 2013). In Switzerland, policyholders have free choice between compet-
ing health insurers who charge lower premiums for higher deductibles and MC policies
(Kreier and Zweifel, 2010). There is no involvement of employers, making health insur-
ance a true consumer choice. Depending on the canton of residence, a subsidy kicks in
at a premium amounting to eight to ten percent of taxable income, while public welfare
pays the premium for the very poor. All variants of MC, ranging from “soft” second-
opinion programs to “harsh” Health Maintenance Organizations (HMOs), are offered
by at least some (competing) SHI. In a popular referendum held in 2012, Swiss voters
rejected a bill that would have made MC rather than conventional fee-for-service the
standard of health care (Zweifel, 2013). Nevertheless, the market share of MC (mainly
the “soft” variants) had attained almost 50 percent by 2010.

The 2005/6 reform in the Netherlands made citizens sign a contract with a health
insurer (just continuing with the current insurer was disallowed), either non-profit or
for-profit. The core universal insurance package is financed by a payroll tax paid by the
employer (50 percent), a premium which must be independent of age or status of health
(45 percent), and general taxation (5 percent). Higher deductibles than the minimum
of EUR 150 per year can be selected in exchange for a premium reduction. MC alterna-
tives (Preferred Provider Organizations and HMOs) are available, but are rarely chosen
(van de Ven and Schut, 2009). Summing up, the Dutch and Swiss healthcare systems
have several features of managed competition: insurer-specific, non-discriminating pre-
miums, risk adjustment schemes to prevent cream skimming, and premium reductions
for (higher) deductibles and MC alternatives.

In Germany, competition was injected into the healthcare system by the Health
Care Structure Reform Act of 1996. Earners of incomes below EUR 37,000 (as of 1996)
obtained the right to sign up with a SHI of their choice (those with incomes above this
limit always had this right, in addition to opting for private health insurance, PHI).
In spite of risk adjustment based on age, gender, average labor income, and rate of
unemployment, contribution rates drifted apart. Since politicians were not willing to
attribute this development to differences in efficiency, they pushed for an increased
amount of redistribution between SHIs. In 2009, this resulted in the creation of the
FHF. Effective 2015, insured and employers pay an equal payroll tax (7.3 percent) into
the FHF, which also receives a contribution from the federal government (see Figure 1).
However, the SHIs obtained the right to impose firm-specific surcharges on the payroll
tax in order to avoid a deficit. At the same time, these surcharges serve as major elements
of competition between SHIs in addition to minor differences in service. Variations in
contributions due to income differences between insured populations are compensated



by the FHF.

Figure 1
Financial structure of German social health insurance as of 2015 (left-hand side) and reform
proposal (right-hand side).
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With the potential exception of a surcharge, SHIs do not receive contributions from
their members anymore. Rather, they obtain a per-capita payment from the FHF which
varies slightly as a function of age, sex, and labor income. This payment is designed to
finance one-half of insurers” healthcare expenditure (HCE). The other half is governed by
morbidity-based risk adjustment, which distinguishes 80 clusters of high-cost diseases.
Patients are assigned to these clusters by the attending physician, who takes also into
account HCE caused by long-term drug use.

Since patients sometimes renege on the MC obligation to obtain treatment from
within the network, payment for services provided out-of-network needs to be arranged.
A law promulgated in 2011 rules that the insurer receives avoided cost from the FHF,
meaning that it is reimbursed the HCE which would have been incurred inside the MC
network. Since the value of this HCE is not known when contribution rates are set, the
individual’s previous HCE is used as a proxi, which however may be too low in the case
of deteriorating health. Two solutions to this problem have been discussed. One is to
econometrically predict HCE for the 80 clusters of diseases. The other is to allow the
SHI to negotiate the avoided cost payment directly with physicians. According to Coase
(1960), this is preferable.

An issue peculiar to Germany is that earners of high incomes and independent work-
ers can opt out of SHI in favor of PHI. In the present context, this raises two points.
For one, many policyholders cannot afford to switch between private insurers after a
few years because the new insurer would charge a much higher premium. Second, high-
income individuals can avoid the redistribution inherent in SHI which is seen as social



injustice by many. Hence, Kifmann and Nell (2013) propose that everyone, independent
of insurance status, pay the payroll tax. In return, private insurers would receive reim-
bursement from the FHF as well. This proposal comes close to creating an individual
right to decide who receives one-half of one’s contribution to health insurance.

The institutional innovation proposed and analyzed in this paper is to give individuals
the right to assign the full FHF payment not only to the SHI or the private insurer of their
choice but also to a MCO — as well as any other recipient capable of organizing healthcare
services (see Figure 1). The only requirement is that they must be able to provide the
full range of services, viz. ambulatory, hospital, drugs, and ancillary. Otherwise, one
would run into the unsolvable problem of splitting HCE in advance. Conversely, new
entrants into the market must have non-discriminatory access to physicians, hospitals,
drugs, and ancillary services. As in deregulated access to electricity and gas grids as
well as in international trade, rules of nondiscrimination need to be enforced if hitherto
closed, cartelized markets, are to be opened.

3 A Bargaining Model

This section is devoted to a game-theoretic analysis designed to find out whether the
reform proposal advanced at the end of the preceding section has a chance to succeed.
It starts out with the situation prevailing before 1996 (Section 3.1). Next, the status
quo where the SHI decides whether it wants to outsource service provision to a MCO
is modeled in two steps (Sections 3.2 and 3.3). Finally, the game is complemented by a
representative consumer as a third player (Section 3.4). As stated in Section 1 neither the
(regional) medical association nor the (national) hospital association appear in the game,
although both are very powerful in Germany. This simplification can be justified by the
fact that both the SHI and the MCO dispose of the resources for “buying oft” healthcare
providers. As to the SHIs, fees negotiated with the service providers have always satisfied
their participation constraints: On the one hand, German medical faculties continue to
face excess demand, causing them to impose a numerus clausus; on the other hand,
exits of hospitals are an extremely rare event. As to the MCOs, they stand to achieve
cost savings (see Section 3.2) which they can use to overcome the status quo preference
of physicians (which is substantial judging from Swiss experience, see Zweifel (2011)).
Therefore, provider interests are taken care of by either player.

3.1 State No. 1: No Consumer Choice

Consider first a SHI scheme a la Bismarck with all residents having compulsory insurance
of the same type. There is no choice of insurer or plan as was the case in Germany prior
to the Reform Act of 1996. Let there be a homogeneous population of N insured.
Insurers are non-profit public bodies aiming at reputation and/or market share, i.e.

(1) usur = usur(Neco, B).
+) )



Here, ugp; formalizes SHI’s objective function, where Noo < N denotes the number of
insured under CC, and B represents a budget available for public relations e.g. in order
to enhance the SHI's profile. One may limit the analysis to one insurer as Germany is
characterized by regional SHI monopolies. The following assumptions are made.

ASSUMPTION 1

(a) There is no consumer sovereignty concerning choice of plan. The insurer may
arbitrarily allocate insured to either MC or CC, for whom MC and CC offer equal
quality of care.

(b) The insurer receives a payment 7 per representative insured from the FHF that
exactly covers its costs for patient treatment and administration. There are no
payments from outside the system. Consequently, the positive impact of Noc on
the insurer’s utility is entirely based on reputation.

(¢) The only way for the insurer to generate a financial surplus is by shifting a number
of Nyie = N — Nee insured to an insurer-owned MC' plan. The rent per insured
1s usgr > 0 which reflects average savings e.q. through an innovative mode of
treatment.

To see that under Assumption 1 the SHI's optimal level of MC may be low, consider
a simple parametric example of (1) where Noc and Ny are substitutes, i.e.

(2) UsHI1 = Néc(psaiNuce)?,  a,B> 0.
Here, usprNyo = B represents insurer surplus. The optimal level of MC is attained at

G-

(3) Nye = mN

which may be a low number for large values of the elasticity « relative to (3, i.e. for an
insurer mainly interested in its head count.

3.2 State No. 2: The Status Quo

In order to reflect policy efforts designed to encourage MC in several European healthcare
systems beginning in the 1990s, state No. 2 is characterized by professional MCOs that
specialize in designing MC plans. They achieve higher cost savings and hence higher
surplus per insured than SHI, i.e. uyco > psur-

Assumption 1 continues to hold since there is no consumer sovereignty regarding the
choice between CC and MC. As quality of care is assumed to be the same, the insured are
indifferent between plans as long as contributions are identical.> In contrast, Section 3.4

IThis assumption is plainly counterfactual; participants in choice experiments from Ger-
many, the Netherlands, and Switzerland were found to require substantial compensation in
particular for giving up free physician choice (see Leukert-Becker and Zweifel (2014); Zweifel



contains a model with the insured as an active player who exercises his or her right to
choose between CC and MC.

The SHI acts as a gatekeeper with respect to MC for two reasons. First, all insured
are initially enrolled in CC, which is typical of early stages of MC development. Second,
by Assumption 1.a the insurer holds the exclusive right to payments from the FHF.
Consequently, the MCO must negotiate with SHI over prices and quantities for a transfer
of insured. The market thus becomes a bilateral regional monopoly with one “seller” of
insured (SHI), and one “buyer” (MCO).

Three games are considered. First, let the MCO and SHI play a non-cooperative game
involving the number of insured that SHI supplies and MCO demands at a predetermined
price psur < p < pmco.? This situation reflects early-stage MC markets where prices
are rigid or even regulated and where there is little trust between players. The second
game allows for cooperation while prices are still fixed. Third, an efficiency-enhancing
negotiation over both prices and quantities is considered in Section 3.3.

To formally describe the first game, some additional notation is required. Let the
strategy of MCO consist of Nys¢ p, i.e. the number of insured that MCO plans to contract
with, and let SHI choose both Njs¢ s (the number of insured it is prepared to transfer to
MCO at a given price p) and Ngyrme (the number of insured in SHI's own MC plan).
Note that two MC plans (one for MCO and one for SHI) may exist sidy-by-side even
though psur < paco-

For a given “demand” Ny p, SHI's objective function (2) needs to be modified to
read, with subscript nc for “non-cooperative”,

uSHI,nc<NSHI,M6'7 NMC,S) =
(4) (N — Nsurme — Nyve,s)*(Nsurmotisar
+ pmin{Nyc.p, Nuos})”.

Here, N — Nsx1amc — Nye.s = Nee reflects the residual number of insured to be served
in the CC setting. Further, for a given “supply” Nyc,s, the MCO as a profit maximizer
is characterized by

unicone(Nvop) =
(taeco — p) min{ Nye,p, Nueys}

()

Note that the minimum-operators in (4) and (5) reflect the fact that equality of supply
and demand may not be guaranteed in a non-cooperative setting. In particular, the SHI
bears the risk that Nycp < Nayes in which case its reputation is damaged (first term
in (4)), while only effective demand Njs¢ p valuated at p is compensated (second term
in (4)). For this reason the strategy Naycs(Nyop) = Nije and Nggrae = 0 does not

(2011)). Rather than introducing a separate variable, “Compensation required to render CC
and MC equivalent”, the surplus values pusyr and pprco are to be understood as being net of
such compensation.

2As in the conventional definition of a non-cooperative game, any preplay communication
and binding agreements between players are precluded.



constitute an equilibrium (in light of the threat Nycp = 0 or small). From (4) and (5)
one can derive the following reaction functions (for details, see Appendix 1),

. ap +
(6) Nsurme(Nyep) = Nye — NMC,DJT%

_NBusur
for 0 < NMC,D < ap+Busmr’ and

Nsurvme(Nyep) =0, otherwise;

Nyep for 0 < Nyep

(7) Nuc,s(Nuep) = < Nie
]T/[C’ for NMC’,D > N]T/IC?
(8) NMQD(NMC’,S) — NMC,S for NMC,S Z 0

where N}, is determined by (3).® Illustrative reaction functions are depicted in Fig-
ure 2a, which exhibits a continuum of Nash equilibria, i.e. Nycg = Nycp for 0 <
Nuye,p < Njyo. The following parameter values are used, which are retained through-
out unless otherwise specified (¢ and p will be explained below):

,USHI:L 0420.7, H:L 5:5,
) 1

MMC'O:27 52027 P:27 N: 007
p = (psur + puco)/2 = 1.5

Note that the relatively small value of g compared to « represents the SHI’s assumed
focus on head count instead of its financial status.

In Figure 2b, instead, SHI and MCO cooperatively determine Ny;c (where the indices
S or D are dropped in view of their cooperation). The objective functions read, with
subscript ¢ denoting “cooperative”,

uspre = (N — Nsgre — Nue)®
(10) (pNase + prsurNsur e — ¢)°
(11) upco.e = (mco — p)Nue — ke

where bargaining is assumed to involve additional costs ¢ for both SHI and MCO. To
take into account the possibility of higher initial bargaining costs for MCOs (due to their
lack of market experience) a scaling factor k > 1 appears in (11).

Associated with each admissible bargain 0 < Nyc < N is a pair (usyr.(Nuc,
Nsurvc), unco.o(Nuc)) of payoffs, with Nsgr e < N—Nyse chosen independently by
SHI. The set of these values lie to the northeast of d = (dsur, dpco) = (usari(Nie),0),

3A penalty on the MCO whenever N mc,p > Naye,s (amounting to the cost of error in

business planning) may be considered in (5) in order to prevent Ny;c,p = N irrespective of
N MC,S in (8)



Figure 2
Panel (a) shows a non-cooperative game over MC-insured. Big dots represent the reaction
function Nyc,s(Nme,p), the dashed line, Nsurvc(Nye,p), and small dots,
Nuye,p(Nae,s). The solid line represents the overall number of MC-insured given by
Nue,s + Nsurmc. Panel (b) shows the cooperative bargaining space V (shaded area) with
its Pareto frontier Vp (solid). The threat point d is marked with a solid square.
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spanning the bargaining space V (see Figure 2b).? The threat point d is attained in case
of disagreement (with no bargaining cost charged by assumption). It reflects the fact
that MCO 1is unable to secure positive utility without the consent of SHI whereas the
latter can independently attain at least wspr1(Nj;o) > 0 by choosing Nspy v = N
For later reference, define g : Ry — R, as player ¢’s maximum payoff in V for a fixed
payoff ¢ of player 5. More precisely, let

max{z : (x,t) € V} if (0,t) €V,
(12) p(.p = B0 eV} 0.0
0 otherwise.
The intersection of the graphs of g; and g; yields Vp, the Pareto-efficient boundary of V.
For example, using (10) and (11) the Pareto frontier Vp is attained for
Nopt+ —2 < Nye<N and
— an
MO platp) T MO

Nsurmce = 0.

(13)

Note that comparing (13) to (7) and (8) one finds that all non-cooperative Nash equilibria
are inefficient. In particular, SHI cannot obtain N}, in this case (except for the limiting
case Ny~ with a = 0 or ¢ = 0). Economically, the shift from a non-cooperative to a
cooperative solution amounts to a shift away from market share and towards financial
status as the main determinant of SHI utility.

4Where confusion may arise the notation V(ijy instead of V is used to denote the bargaining
space of players i and j. Note that V in Figure 2b is not comprehensive, i.e. x € V does not
imply y € V for y < x. The reason is that utility relates to a number of insured, who cannot
be burned as is often assumed e.g. for trades involving money.
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In a von Neumann-Morgenstern sense the whole set Vp represents the cooperative
solution of the game. In this article, the Nash bargaining solution (Nash, 1950) is
used to single out a particular point on Vp. This solution is based on a set of axioms
that have become widely accepted, portraying a notion of fairness (cf. Nash (1953)).
Formally, the (unique) point v = v(V, d) that maximizes (x; — d;)(x2 — ds) subject to
z € Vis determined. Evidently, v € Vp. Let Nye denote the corresponding value of the
bargain Nyc. Note that no closed form expression exists for Ny for objective functions
such as (10) and (11). Using (9), one obtains the numerical solution Ny = 29.4 and
v =(41.0,9.7).

In the remainder of this section, this model is applied in an attempt to explain
why recent political efforts to increase the level of Nj;¢ in Germany and Switzerland
(at least as far as the “harsh” variant is concerned) have largely failed while in the
Netherlands, gatekeeping by primary care physicians has become the standard. First,
returning to the non-cooperative game, note that MCQO'’s increasing demand Njys¢ p in
early stages of MC markets comes along with a temporary decline in the total number
of insured in MC (see the solid line in Figure 2a for small values of Njy;¢ p). The reason
is that SHI’s low productivity in MC provision causes the number Nggr ac of insured in
SHI's own MC plan to be disproportionately reduced as soon as a lucrative opportunity
(p > psmr) to outsource MC production to MCO emerges (cf. (4) and (5)). More
formally, differentiating (6) yields

ONsurmc __ap+ BlsHr < _1
ONwne,p (a+ B)usur —

for 0 < Nyep < %. Note, however, that this argument does not apply to the
Dutch variant of MC. There, prices for healthcare services are still largely regulated
by law, preventing insurers from outsourcing their MC activities. In addition, there
has been no clear separation between CC and MC (at least in terms of contractual
arrangements between insurers and service providers) in the Netherlands even before
2006, resulting in the absence of a distinct MC start-up phase (see Okma and Crivelli
(2013)).

At a time when MC in the guise of gatekeeping was firmly established (around 2000,
say), it was still in early development in Switzerland and especially Germany. In both
countries, MCOs were in fact specialized divisions of SHIs or joint outsourced operations
that were managed without much cooperation with traditional CC divisions. With policy
makers unable to change either the SHI's or the MCO’s objective function, lowering
transaction cost is their only instrument involving e.g. start-up funding, reducing legal
uncertainty about contract design, and supporting advertising of MC.

Turning to the cooperative game, one would expect a reduction of transaction cost ¢
ANy
N e

of a closed-form expression for Nj;o. Yet it is possible to determine the sign of this
derivative using the concept of equivalent threat points (see e.g. Nash (1953)). More
precisely, there exists an alternative threat point d, = (0, z) such that v(V,d) = v(V,d,)

where z is unknown (but given (10) and (11), # > 0). Under the new threat point d,,

to also make a difference. However, evaluation of is complicated by the lack
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maximization of the Nash product®
((N = Nue)* (PN = %) ((maaco — p)Nue — ke — x)
yields a standard quadratic equation that is solved for
(14) Nyec =+/n>—60—n
with

_ pN(1+p8)+e(1+a)
B 2p(1+ 5+ )
cN (ke + x)(NBp + ca)
p(l+a+pB)  plumco —p)(1+a+B)

Now, from (14) it follows that ‘9]\([9% > 0 for values of x > 0 and x > 1. This result is
intuitive. The higher fixed transaction cost, the larger the break-even number of insured
that need to be transferred to MC for negotiation to be successful. It is interesting to
see that the splitting of the cost between the two players is not relevant.

3.3 State No. 3: Flexible Prices

In this section bargaining occurs over both Nyo and p, with psyr < p < ppco, while
SHI continues to choose Nggr mc independently. To describe Vp for flexible prices it is
necessary to consider two cases. In the first case, Vp is given by (10) with

a(uyrco + (14 k) + BN pnco
(a+ B)paco
upco + KC
Nure

Nyc =
(15) p = NMC —
Nsurme =0,

for 0 < upco < u*. Here,

o ((MMCO — psun)|ae(k + 1) + BN paco) B /{C)
(a+ B)paco
<1  (umco — MSHI)Oz) !
(a+ B)prco '

In the second case, one has v* < upco < (mco — psur)N — k€, Nsprme = 0, and

upco + KC
Mymco — MSHI

P = HUSHI-
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Figure 3
The dotted frontier reflects bargaining over both Ny and p with solution (41.1, 9.3)
indicated by the solid circle. The solid square represents the threat point where, as before,
dsur = usuar1(Nye) = 39.2 and dyco = 0. For comparison, the solid/dashed frontier
corresponds to bargaining over Nj;¢ with p fixed (as in Figure 2b), with solution (41.0, 9.7)
indicated by the open circle.

UMCO
L L L L
t t t t

39 USHI 44

For details, see Appendix 2. Figure 3 shows that freely negotiable prices are efficiency-
enhancing, i.e. the new bargaining set (dotted boundary) contains the former bargaining
set for state No. 2 (boundary with solid and dashed segments). In fact, efficient trades
with low values of uyco are characterized by relatively high prices (cf. (15)). Inciden-
tally, Figure 3 provides an example for a well-known criticism of the Nash solution. It
is not monotonic in the sense that v(V',d) > v(V,d) for ¥V C V' (cf. Moulin (1988)). In
this example, the MCO loses out when the bargaining set is expanded. This risk may
explain why Swiss SHI who had MCO divisions or had jointly created a MCO did not
oppose an ordinance limiting the premium reductions for MC plans to 20 percent of the
CC alternative although achievable cost savings were higher. Evidently, another expla-
nation is that a constraint of this type serves as a coordinating device in an oligopoly
facilitating joint profit miximization.

3.4 State No. 4: Introducing Consumer Choice

Up to this point, it was sufficient to consider two players, SHI and MCO. However, this
paper proposes to give consumers rather than the SHI the right to choose between CC
or MC, cf. Section 2. Due to the assumed equality of CC and MC in terms of quality,
player RI is indifferent between the two. Therefore, money o is the only argument in
the utility function of RI,

(16) ugr = upr(o) =o'’ p>1,

with 1 — 1/p > 0 denoting RI’s coefficient of relative risk aversion. For consumers
to be able to choose between CC and MC, they must have the right to channel their
contribution to either SHI or MCO (in the case of Germany, they would designate

®Note that one may set Nsur,mc = 0 by (13) for all points on Vp.
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the FHF payment accordingly). Therefore, the assumptions of Section 3.1 need to be
changed as follows.

ASSUMPTION 2

(a) The consumer RI has full sovereignty concerning choice between SHI and MCO
(where there is an obligation to choose). As before, both plans offer equal quality
of care.

(b) SHI (MCO, respectively) receives payment m per insured (in the case of Germany,
from FHF') that exactly covers its costs for patient treatment and administration.

(c) As before.

A fundamental difference between this setup and the game in Section 3.2 is the
ability of any two of the three players to form a coalition and to implement a MC plan
independently of the third player’s action. There is no cake for an individual player
{RI}, {SHI}, {MCO} or for the grand coalition {SHI, MCO, RI}; in the latter case,
bargaining costs are assumed to be prohibitive.

In contrast to Sections 3.2 and 3.3, the SHI loses its unconditional right to obtain a
contribution (the refund from the FHF in the case of Germany) and hence its gatekeeping
position by Assumption 2.a.% Still, coalition {SHI, MCO} might form, which renders
RI’s right to choose either SHI or MCO worthless in view of compulsory insurance,
thus undermining the whole idea of RI sovereignty. The notion of a market for MC-
insured where supply (SHI) and demand (MCO) are negotiated in exchange for some
payment p is no longer appropriate. Instead, players bargain over the number of insured
they control (supplemented by side payments, if applicable). Formally, the partition
N = Ngpur + Nyco + Npgy splits the number of insured under the respective player’s
control.” As the game provides no cake for single players, one has N, = 0 (player k)
in case of i and j forming coalition {ij}. The objective functions for this bargaining
situation are given by (16) and

usmra = (Nsgr — Nsurac)®
(17) (tsarNsurme —¢— 0+ w)

(18) urrcos = iarcoNyco — K€ — 0 — w

B

where ¢ > 0 denotes money to compensate RI for his or her cooperation in a coalition
{SHI, RI} or {MCO, RI}. The amount w > 0 represents a side payment within coalition
{SHI, MCO} raising the possibility to trade money in addition to the number of insured.
Here, SHI faces the sub-partition Ngy; = Nsurmc+Nsarcc, where Ngpr oo represents

6Recall that Assumption 2.a does not necessarily imply provision of CC when choosing SHI
since a MC plan is owned by SHI.

"Note that Nrr > 0 represents RI’s threat to break off negotiations. When an agreement
is reached, however, Ng; = 0 in connection with a monetary payment ¢ > 0 from either MCO
or SHI to RI (see Appendix 3).
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the number of insured in CC, and Ngpgr ac the number of insured in SHI’s MC plan.
Note that each player in a bilateral coalition has the outside option to bargain alterna-
tively with the remaining third player. The solution to this “three-player/three-cake”
bargaining (Binmore, 1985) is given by the unique outcome vector with the property
that no player can improve upon its outcome by switching coalitions.

To formally state this solution, define first a constrained bilateral Nash bargaining
game that takes the existence of an outside option into account. In a second step, the
outside options are determined endogenously.

The solution to the constrained Nash bargaining game (denoted o to distinguish it
from the unconstrained solution v) for two players i and j with predetermined outside
option m € R% is given by 9(Vyjy,d, m) = argmax,(z; — d;)(x; — d;) for £ > m and
r € Vyjy, and m otherwise (see Bennett and Houba (1992)). Intuitively, outside options
give rise to lower bounds for the player’s payoff.

For the global game (Viiy, Viky, Vijry, d) where d = (d;, d;,dy), the multivariate
Nash bargaining solution is defined by the set © = (zgj, xgr}, Tpny) € R*? where
iy = 9Viigy, dymgy(w). - Here, mygjy € R2, with myijyi(z) = 6i(Viiny, T rip.) and
myijy;(2) = 9;(Viky, Tirjye)- The notation {ij}, 4 points to player ¢ within coalition{ij},
and analogously for the sets {jk} and {¢k}. The outcome z represents a (unique) set of
reciprocal conjectures about bargains in all coalitions (for technical details, see Bennett
and Houba (1992); Binmore (1985)). Note that this outcome comprises some rather
degenerate cases where e.g. due to a dominant coalition the multivariate solution boils
down to the (constrained) bivariate Nash solution (see Bennett and Houba (1992) for a
detailed characterization in terms of the “strength” of coalitions). The primary solution,
however, arises when the game is relatively symmetric in the sense that the core is
empty.® In this case the outcome x corresponds to a von Neumann-Morgenstern (VNM)
triple.

DEFINITION 1 (BINMORE (1985)) The set x = (x;y) for all coalitions {ij} is a VNM
triple if each x5, belongs to Vp iy, and x5y = gy, for all i

It is shown in Binmore (1985) that a multivariate Nash bargaining solution always
exists for the three-player/three-cake problem and that it is unique. This does not
imply, however, that the solution selects a certain bilateral coalition. The solution
answers two types of questions: What coalitions might form? If a certain coalition
forms, what will be the proposed outcome? When the core is empty, these answers
may appear unsatisfactory because the VNM triple constitutes an infeasible vector of
outcomes comprising all bilateral coalitions. This apparent weakness is in the very
nature of cooperative solutions. However, the VNM triple has the advantage of being
independent of starting conditions and the order of players (see Binmore (1985) for
a discussion). When a “strong” coalition exists, however, the multivariate bargaining
outcome may be a definite number pertaining to this coalition (cf. Bennett and Houba

8 Applying the standard definition, » = (z;, xj,x)) is in the core for the coalition structure
{{ij}, {k}} if (@4, 25) € Vyi; and no pair can feasibly improve upon their outcome.
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Figure 4
VNM triple (solid dots joined by dashed line) with bilateral Pareto frontiers Vp (solid) for
the “three-player/three-cake” game defined by (16) to (18) with w = 0.
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(1992) for details). Two such examples are analyzed in Section 4 below.

4 Numerical Simulations

Since Nash bargaining does not in general admit of closed solutions, the results of numer-
ical simulations are exhibited in Table 1, with parameter values as in (9). The market
share of MC (column Njs¢) is shown to increase slightly from state No. 1 (before re-
forms) to state No. 2 (SHI acting as gatekeeper, prices fixed), and on to No. 3 (flexible
prices). The utility values for both players (usp, uprco) do not change much either.

Rows 4 to 12 of Table 1 refer to the three-player/three-cake game in state No. 4
where using (16) to (18) a VNM triple turns out to exist. As stated in Definition 1
the triple specifies a unique fixed point, i.e. the sole outcome vector such that for each
player bargaining in either of two possible coalitions is equivalent, cf. Figure 4. The
VNM triple may be obtained numerically by solving the system ¢;(Vyij1, ©gij1.5) = Tijha
9i(Viinys Ty k) = Tiny,ir and g (Vigry), Tny.j) = Tiryk- The sets Vigy (or, equivalently,
Vpijy by (12)) with d = (0,0,0) for the three coalitions {SHI, MCO}, {SHI, RI} and
{MCO, RI} are derived in Appendix 3.

Evidently, the SHI loses out, being unable to maintain its former utility values.
In rows 4 to 6 where side payments between SHI and MCO are disallowed (w = 0) the
market share of MC increases substantially, no matter which bivariate coalition becomes
effective. The parties who stand to benefit are the MCO and (somewhat) the RI. From
RI’s point of view it is interesting to note that unlike observed in Table 1 the increase
in his or her payoff in state No. 4 is not necessarily linked to a higher value of Ny¢.”

If side payments are allowed (as in rows 7 to 9 where w > 0), the overall picture does
not change much. It is interesting to note, however, that Ny, tends to decrease slightly.
To see why recall that side payments between SHI and MCO are used to compensate

9To see this, consider an insurer with o < 8 mainly interested in its budget (not included
in Table 1). Then, Nys¢ will be identical or very similar in states No. 3 and No. 4 whereas
upry increases. Hence, the latter is fully attributable to consumer sovereignty.
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Table 1
Utility values and MC market shares for bivariate Nash bargaining (No. 2 and 3) and
multivariate Nash bargaining (No. 4). Parameters are set according to (9) unless otherwise
stated in the “Parameters” column.

Bargaining state Parameters usgr Upmco Urr Nuc

1. No.1 39.2 - - 222

2. No. 2 41.0 9.7 - 29.5

3. No.3 41.1 9.3 - 29.7

4. No. 4: {SHI, MCO} w=0 12.6 128.3 - 78.0

5. No. 4: {MCO, RI} w=0 - 128.3 8.2 100.0

6. No. 4: {SHI, RI} w=20 12.6 - 82 780

7. No. 4: {SHI, MCO} w>0 14.5 133.2 - 779

8. No. 4: {MCO, RI} w=>0 - 1332 7.9 100.0

9. No. 4: {SHI, RI} w>0 14.5 - 79 742

10. No. 4: {SHI, MCO} ppco=08w=0 212 30.6 - 60.7
11. No. 4: {MCO, RI}  ppmco=0.8;w=0 - 306 6.7 100.0
12. No.4: {SHL RI}  pmco=08;w=0 21.2 - 6.7 60.7
13. No. 4: {MCO, RI} ¢=55w=0 - 96.7 6.9 100.0
14. No. 4: {SHI, RI} k=236;w=0 25.1 - 5.8 525
15. No.4: {SHL RI}  pmco=02;w=0 25.1 - 58 525

the inefficiency inherent to SHI's MC production (usy; < pyco). Consequently, SHI
chooses Ngprmc = 0 (see Appendix 3). Now, MCO’s higher productivity creates leeway
for SHI's actually preferred option, namely to increase enrolment in CC (at least as long
as a > f3).

Rows 10 to 12 underline the fact that three player bargaining in state No. 4 assigns
positive utilities even to inefficient MCOs with puyco < psgr. Of course, such a MCO
loses out when compared to rows 4 to 6, with Ny, substantially lower (except for {MCO,
RI}). The most striking finding, however, is that inefficient MCOs in state No. 4 may
outperform efficient MCOs in states No. 2 and 3 (where inefficient MCOs would not
even be able to enter the market). The reason is that by Assumption 2 player RI does
not take efficiency of MC production into account in its choice.

In view of these findings, the SHI as the loser because of RI’s increased sovereignty
might be tempted to establish a strong coalition, as in rows 13 to 15 of Table 1 e.g. by
artificially increasing total per-person transaction cost ¢ or MCO’s cost factor x (note
however that this would run against the intentions of policy makers, who seek to reduce
transaction costs burdening MCOs). Row No. 13 exhibits the consequences of the first
alternative. It actually backfires on SHI because the indeterminacy of the multilateral
Nash solution is resolved in this case. The predicted coalition is {MCO, RI}, causing
the payoff to SHI to drop to zero. However, row No. 14 shows that keeping ¢ constant
as in (9) while burdening the MCO with a higher share of it (x = 36 rather than x = 1)
establishes the coalition {SHI, RI}.

Finally, the sensitivity of the values of the VNM vector (as in rows No. 4 to 6) with
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Figure 5
Sensitivity analysis. Utility values according to the multilateral Nash bargaining solution
(state No. 4; w = 0) for players SHI (solid line), MCO (dashed) and RI (dotted) in relation to
marginal changes in usgs (left panel) and ¢ (right panel). The remaining parameters are set

to (9).
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respect to marginal parameter changes is discussed. As before, algebraic expressions for
the respective derivatives cannot be obtained. Figure 5 shows simulation results for the
objective functions in state No. 4 (with w = 0). Here, the values of ugy; and ¢ range
within the indicated intervals, while the remaining parameters are set to (9). Results for
SHI and MCO are as expected; yet note that increasing psyy (SHI's efficiency of MC
provision) is also in the interest of RI (cf. the slight increase in the dotted line of the
left panel). Further, a cost increase affects both SHI and MCO, but cannot be passed
on to RI (horizontal dotted line of the right panel).

5 Assessment of the Reform Proposal

In this section, an attempt is made to link the bargaining models to Dutch and Swiss
experience and to assess the likely outcome if the reform proposal for Germany of this
paper were adopted. Recall that the Netherlands and Switzerland introduced RI as a
player in 2005/6 and 1996, respectively. With the Dutch reform of 2005/6, consumers
had to explicitly choose an insurer (the differentiation between SHIs and private health
insurers had been lifted), with the option of selecting HMO as the “harsh” variant. So
far, few have exercised it; experimental evidence (Leukert-Becker and Zweifel, 2014) even
suggests that the Dutch had positive willingness to pay for a return to free physician
choice. Apparently, they do not judge CC and MC as equivalent in terms of quality,
contrary to the basic assumption adopted in this paper. One way to relate this to the
parameters of the model would be to let the efficiency advantage of MCO become very
small or even negative once the cost of effort necessary to persuade consumers to accept
HMO is taken into account (cf. row No. 15 in Table 1). Another way is to let the factor
of (high) transaction cost falling on the MCO become big, as in row No. 14 of Table 1.
Either way induces the coalition {SHI, RI}, resulting in exclusion of MCO.

In the case of Switzerland, a choice experiment revealed that the insured need to
be compensated for attributes characterizing MC (Zweifel, Telser, and Vaterlaus, 2006).
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For instance, accepting a physician list based on cost criteria was found to require a re-
duction of CHF 103 in the monthly contribution to social health insurance, amounting
to 38 percent of the country’s average premium. However, this estimate has a stan-
dard error of 13, indicating that a sizable share of the Swiss population may give up
free physician choice for less compensation. In addition, the amount drops to CHF 42
(s.e. 7.8) if the list is based not only on cost but also quality criteria, as is the case
with less harsh variants of MC such as physician networks. Indeed, by 2012 more than
one-half of the insured had opted for MC, albeit mainly for physician networks rather
than HMOs. Yet when parliament passed a bill that would have made MC rather than
CC the default option in Swiss social health insurance, a popular referendum was called.
A two-third majority of voters rejected the bill. In terms of the simulations, row No. 6
of Table 1 comes close to depicting developments since the 1996 reform. Because SHIs
created MCOs themselves, consumers did not have an outside option that would have
benefitted an individual MCO. Therefore, {SHI, RI} is the only possible coalition with
a relatively high share “transferred” to an integrated MCO and SHI reaping the avail-
able surplus which it has to share with RI. The utility value ug; shown in row No. 6 is
probably too low because (as in the case of the Netherlands) consumers do not see CC
and MC as being of equal quality.

These findings suggest that giving German consumers the right to designate the FHF
refund to either a SHI or a MCO (the reform proposal) is not likely to oust the {SHI, RI}
coalition. The efficiency advantage of MCO may easily fall short of the compensation
needed to win Germans over to a MC plan. A choice experiment performed in 2005
found a physician list dressed up by the health insurer would have to be compensated
by a reduction in the worker’s contribution amounting to EUR 346 per year (compared
to a roughly estimated nationwide average of EUR 3,300 at the time); just gatekeeping
would require EUR 115 per year. In addition, a status quo preference amounting to
EUR 500 would have to be overcome (Leukert-Becker and Zweifel, 2014). Therefore, a
MCO would have to offer a reduction of up to 26 percent (equivalent to 13 percent of total
contribution in view of employers’ 50 percent share) to SHI members to attract them to
a “harsh” MC plan and 19 percent in the case of a “mild” gatekeeping one. Evidence
from a major Swiss SHI suggests that prior to controlling for risk-selection effects (which
are irrelevant for an individual MCO), the “mild” version of MC is associated with a cost
reduction of 31 percent when combined with a low deductible (which comes closest to
the German situation), see Trottmann, Zweifel, and Beck (2012). Compared to previous
estimates compiled by Lehmann and Zweifel (2006), this is on the high side. More
importantly, it is doubtful that German MCQOs would be permitted to offer reductions
in contribution in the required magnitude. Therefore, the {SHI, RI} coalition is likely
to continue to dominate, with limited benefit to consumers.

6 Conclusion

Recent reforms have promoted MC as a panacea for both lack of consumer sovereignty
and rising costs in health care. In Germany, attempts to introduce soft variants of MC
in the early 2000s were followed by more far-reaching reforms providing the option of
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HMO-like MC. However, few consumers have been won over to such MC plans as yet.

While existing literature has mainly focused on status quo bias and transaction costs
to explain low market shares in early MC environments, this study calls attention to
a hitherto little-discussed peculiarity, namely the gatekeeping position of German SHI
with respect to MC. In contrast, the Netherlands and Switzerland managed to give
consumers full sovereignty as to the choice of MC or CC.

In a first step, this study modeled the gatekeeping behavior of SHI in a bargaining
game with MCQO. This model successfully reproduces some stylized facts of Germany’s
MC experience such as SHI'’s emphasis on its head count (Section (3.1)), the fact that the
introduction of MCOs does not coincide with an increasing share of MC (Section (3.2)),
and the failure of start-up financing to sustainably increase the MC market share (Sec-
tion (3.2)). Second, the model was extended to capture a reform proposal giving German
consumers full sovereignty choosing MC or CC as in the Dutch and Swiss cases. As a
main result, the extended model unveils an often overlooked outcome with respect to
consumer choice in health care, namely the alliance {SHI, MCO} that yields a zero
payoff for the consumer.

In fact, the game is shown to be relatively open a priori with either {SHI, MCO},
{MCO, RI} or {SHI, RI} forming a winning coalition. In order to provide more clarity a
simulation study of the game under the reform proposal found that whichever coalition
forms player SHI loses out and the share of MC increases. In particular, the reform
involves a tradeoff between opportunity and risk for player MCO who took a backseat
role compared to SHI prior to the reform, albeit with a low but secure payoff. Clearly,
RI cannot lose starting from zero utility in the pre-reform era. Most importantly, the
results show that the presence of independent MCOs is not a prerequisite for a higher
share of MC or increased consumer utility as is often argued in political debate.

To find clues for a winning coalition the Dutch and Swiss experience was discussed
where, in particular, consumer experiments revealed that their acceptance of MC requires
a high monetary compensation. While for moderate compensations MCOs may still be
in the game, the magnitude of necessary premium reductions found in the literature
seriously compromises the efficiency advantage of MC. In that case, the model turns
MCOs into losers predicting the coalition {SHI, RI} with a zero payoff for MCO.

These results have strong implications for German healthcare policy. In particular,
the focus on MCOs, intended by the legislator as responsible bodies for MC provision,
should be viewed in relation to a more promising variant with SHIs integrating MC
production according to Dutch and Swiss experience. In addition, simulation results
revealed the possible survival of inefficient MCOs under the reform proposal (see Sec-
tion (4)). Put into practice, public funding in terms of a start-up subsidy for German
MCOs may have backed the wrong horse.

Finally, the fact that the reform proposal is based on existing FHF structures in
Germany and fits well with a set of initiatives designed to dissolve the coexistence of
SHI and PHI raises hopes for political acceptance.
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Appendiz
1 Reaction Functions of Section 3.2

Consider the constrained maximization of (4) for some fixed Nyc p s.t.

(A1) 0 < Nsgrac <N
(A2) 0< Nycs <N
(A3) Nsurme + Nucs < N

(A4) Nuces < Nue,p.

The last inequality follows from the fact that Na;c g > Ny, p cannot yield an optimum
in (4). Next, inspection of the FOC shows that no interior solution exists. One may also
exclude Ngyrymec = N and Nycs = N by (4). Consequently, the only candidates are

(A5) Nsprme > 0 and Nyes = Nyep
(A6) Nsurme = 0 and Nye,s = Nye,p
(A?) NSHI,MC’ =0 and NMC’,S < NMC’,D-

Applying (A5) to (A7) to the FOCs yields (6) and (7).

2 The Bargaining Space of Section 3.3

Consider the constrained maximization of (10) over Ny, Nsmrmc and p subject to

(A8) 0< Nyc <N

Nuc + Nsgrve < N
(A9) psHI < P < favco
for some fixed % = uprco. € [0, (uarco — psar)N — k], cf. (11). Here, the lower bound

for u represents the outside option for MCO, while (11) determines the upper bound of
the maximum attainable MCO utility. Rearranging (11) yields

U+ KC
(A10) D= kmco — N
MC
such that (A9) reads
(A11) 0< —1TR < Nye

T UmMco — MSHI

Using (A10) to replace p in (10) yields the two-dimensional problem

max (N — Nsurme — Nue)®
(A12) (Nare,Nsur,mc)

(karcoNye + psurNsure — @ — (1+ k)6).
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The corresponding FOCs read

—Nsurme(pmcoB + psmre)

Noujr —
e (a+ B)paco
a(u+c(1+ k) + BNunco
(a + B)pnco
where
N N N,UMCOB(NSHI — [1)CO)
SHI,MC =

—B(W3c0 + Menr) — 20iacotsHT
(u+¢(1+ k))B(urco — tsHr)
—B(Warco + Menr) — 20incotisar

Note that Np/c = 0 is excluded by the lower bound on (11). Further, for Njy¢ > 0 and
Nsurmce > 0 it follows from the FOCs that Nyc + N me = N such that (A12) takes
on the value of zero. One may thus conclude that Ngg; e = 0 and Ny > 0 define

the constrained optimum in (A12). It remains to consider (A11l). From the FOCs one
finds that

a(u+¢(1 + k) + BNpmco
(a + B)unmco
if (A11) is not binding. This is equivalent to u < u*. Note that Nue < N by the upper

bound on (11) such that (A8) holds. Second, if 4 > u* then the constraint (A11) is
binding, and

Nue =

(A13) Nyc = _ utme
Hymco — HSHI

solves the optimization problem (giving rise to some shadow price A > 0 with respect to
the constraint (A11)). Again, the upper bound on (11) shows that Ny < N. Finally,
p = pspr follows from (A10) and (A13).

3 Pareto Frontiers of Section 3./

1. Coalition of SHI and MCO. If SHI and MCO reach an agreement Ngrr = 0 follows
from Assumption 2.a. Otherwise, Ngr = N and d = (0,0) by (17) and (18). Both
players bargain over a partition Nyco + Nggr = N of the insured.

Consider two different bargaining situations, depending on the legal environment.
In the first, side payments in money between SHI and MCO are not allowed (i.e.
w = 01in (17) and (18)), reflecting legislators’ aversion against flows of money
between private parties in health care. This makes the shifting of insured the only
medium of exchange. Then, following similar steps as in Appendix 2 the payoff
frontier Vp is given by (17) for w = 0 where

(e c n I} (N_UMCO‘FKE)
a+Busgr a+f Harco

Nsurmc =
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Nyrco = (unco + k) /piarco

and 0 < uyrco < pyrcoN — ké. In the other legal environment bargaining involves
the number of insured as well as a money transfer w > 0. The corresponding
efficiency gain corresponds to an outward shift of the Pareto frontier Vp which is
now given by (17) for

a E+E/-€+UMCO+ BN
a+f Hrico a+ 3
w = ppcoNmco — k€ —upco > 0

Nyco =

and 0 < upco < parcolN — ke. In addition, Ngpr e = 0; this is intuitive due to
the higher efficiency of MCO’s MC production.

2. Coalition of MCO and RI. This coalition against SHI yields Ngg; = 0. Further,
in case of disagreement Np; = N holds, implying d = (0,0). If MCO and RI come
to an agreement, Nyco = N is efficient by (16) and (18). In view of the threat d
an amount ¢ > 0 will be paid by MCO to compensate RI for cooperation. Put
differently, o is the medium of exchange, with the size of the cake by (18) equal to
pnrcoN — kc. The Pareto frontier Vp is given by (16) for o = N uaco — K€ —uprco
and 0 < urprco < Npvco — Ke.

3. Coalition of SHI and RI. Here, Nyjco = 0, and Ng; = N when no agreement
is reached. Again, this yields d = (0,0). Otherwise, efficient bargaining re-
quires Nggy; = N where similar to coalition {MCO,RI}, the good traded is a
side payment ¢ < Npugpr — ¢ that is requested by RI for cooperating. The Pareto
frontier Vp follows from maximization of usmra over Ngpruce for a given value
0 < ugs < (Nusgr — ¢)'/? which yields Nsyrae = (BpsarN + a(c+upy))/ ((a+
Busmr)-
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