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Abstract

We analyze resale price maintenance (RPM) in a successive monopoly framework. When

the retailer faces decreasing average costs or shelf-space opportunity costs while the manu-

facturer’s marginal costs increase, linear pricing forces wholesale prices below marginal cost,

potentially causing trade to collapse. Minimum RPM restores efficiency if trade fails, but

reduces welfare if trade remains viable. Under the Colgate doctrine, the manufacturer’s

right to refuse to deal sustains trade even under price-floor bans. Finally, incomplete con-

tracts induce retailer opportunism, including pocketing trade allowances without supporting

the product, or exploiting inflated margins to push sales. Strategic contract combinations

minimize both margins simultaneously.
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“Campbell, and other brands, can push back, but retailers have the upper hand

because they control the shelf space.”

— The Wall Street Journal (September 1, 2017)

1 Introduction

1.1 Motivation

The fundamental shift in bargaining power within modern supply chains has placed severe down-

ward price pressure on manufacturers in the grocery industry. By exercising strict control over

scarce shelf space, these downstream firms possess the leverage to extract significant price con-

cessions and promotional funding from upstream producers. Consequently, when this structural

dominance forces the wholesale price to fall too low, standard linear contracts fall short of

guaranteeing channel viability or efficient vertical coordination.

This shift in real-world market power stands in stark contrast to the foundational economic

theory of vertical relations. The classical successive monopoly model, pioneered by Spengler

(1950), establishes a fundamental benchmark in the vertical restraints literature. A well-known

result of this dyadic framework is the double marginalization problem: both the upstream man-

ufacturer and the downstream retailer apply a positive markup, leading to an inefficiently high

retail price and suboptimal joint profits. To correct this distortion, the vertical contracting liter-

ature traditionally points to maximum resale price maintenance (max RPM) or two-part tariffs

as efficient instruments to restore the vertically integrated outcome. Conversely, within this

standard framework, a minimum resale price maintenance (min RPM) clause is never optimal

because it would only exacerbate the double-markup problem rather than alleviate it.

To explain why manufacturers frequently implement min RPM in practice, the subsequent

industrial organization (IO) literature has moved beyond the simple dyadic monopoly structure.

Most existing theories rely on intrabrand or interbrand competition, introducing downstream

externalities that min RPM can resolve. The most prominent line of reasoning, originating with

Telser (1960), demonstrates that min RPM can overcome service free-riding among competing

retailers and incentivize demand-enhancing retail services. Other strands of the literature show

that min RPM can act as an anticompetitive device to soften price competition at either the

retail or manufacturing tier. Crucially, what these rationales share is a reliance on factors

external to the core bilateral monopoly pricing mechanism—such as non-contractible retailer

effort or horizontal competition. Consequently, the literature has left a notable gap: can min
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RPM emerge as an equilibrium outcome in a pure, dyadic successive monopoly setting in the

complete absence of retail services or horizontal competition?

This paper shows that the answer is yes. We revisit the RPM problem by extending Spengler

(1950)’s framework in two critical, highly realistic dimensions. First, whereas the traditional

model restricts both tiers to constant marginal costs, we introduce a more flexible cost struc-

ture following Betancourt and Gautschi (1998), allowing for decreasing retail average costs and

increasing upstream marginal costs. Second, we incorporate a retail participation constraint

governed by an outside option, reflecting the opportunity cost of scarce shelf space. Our key

insight is that either decreasing average retailing costs (mirroring brand-specific economies of

scale at the retail tier) or a strictly positive outside option for the retailer—or a combination

of both—can tighten and ultimately bind the retailer’s participation constraint. Under a linear

pricing regime where the manufacturer can only set the wholesale price, a binding participa-

tion constraint forces the manufacturer to lower the wholesale price significantly to induce the

retailer to accept the contract. By isolating these two distinct economic drivers, we uncover

both a pro- and an anticompetitive effect of min RPM relative to the linear pricing benchmark.

If the downward pressure from decreasing average retail costs or the outside option lowers the

wholesale price considerably, it results in an aggressively competitive outcome under linear pric-

ing. To satisfy the binding retailer constraint, the manufacturer reduces the wholesale price

below its own marginal costs, which in turn induces the retailer to set a retail price below

the joint-profit-maximizing level. In this scenario, introducing a min RPM clause allows the

manufacturer to artificially raise the retail price floor back up to the monopoly level. Here,

min RPM has an anticompetitive effect and is socially harmful because it reduces social wel-

fare compared to the more competitive linear pricing equilibrium. However, if the economies of

scale in retailing or the retailer’s outside-option profit become excessively large, a severe mar-

ket failure arises. The wholesale price required to keep the retailer’s participation constraint

binding drops so low that the manufacturer can no longer break even over inframarginal units,

causing its own participation constraint to be violated and leading to a complete breakdown of

trade. In this critical region, min RPM exhibits a procompetitive effect by ensuring trade at

the joint-profit-maximizing level.

To expand the scope of our baseline framework, we consider three practically relevant ex-

tensions of the successive monopoly model. First, we incorporate the legal mechanics of the

Colgate doctrine, which structurally grants the manufacturer a final veto power over the trading

relationship. We demonstrate that this veto power enables the firms to implement the verti-
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cally efficient, joint-profit-maximizing solution if and only if trade would otherwise completely

collapse under standard linear contracts. Second, we consider a two-part tariff contract, which

achieves efficiency as a price-fixing RPM contract. Third, we account for downstream retailer

opportunism in an environment of incomplete contracts, where the specific obligations follow-

ing a trade allowance cannot be enforced and the minimum RPM clause operates merely as a

non-binding price recommendation. Here, we show that a strategic combination of a fixed trade

allowance and a minimum RPM clause is optimal to balance competing margins of retailer

opportunism.

More precisely, in the first extension, we evaluate the institutional implications of the Col-

gate doctrine (United States v. Colgate & Co., 250 U.S. 300 (1919)) within the classic suc-

cessive monopoly framework, shedding light on the historical debate surrounding vertical price

restraints. Prior to Leegin Creative Leather Products, Inc. v. PSKS, Inc., 551 U.S. 877 (2007),

which overturned the per se illegality of minimum resale price maintenance established in Dr.

Miles Medical Co. v. John D. Park & Sons Co., 220 U.S. 373 (1911), the Colgate doctrine served

as the primary legal avenue for firms to implement price floors. While the post-Leegin era raises

concerns that unrestricted minimum RPM can be applied excessively to distort competition,

our analysis reveals that the pre-Leegin institutional framework possessed highly attractive eco-

nomic properties. The Colgate framework structurally introduced a final veto stage for the

manufacturer. Crucially, we show that the veto power generated by the Colgate doctrine alters

the equilibrium of the linear successive monopoly model if and only if trade would otherwise

break down under linear wholesale pricing. One possible equilibrium implements the vertically

integrated outcome, allowing the optimal minimum RPM solution to be achieved. While other

equilibria also coexist, they share the feature that the powerful retailer extracts the entire eco-

nomic surplus, leaving the manufacturer with exactly zero profit in any case. Consequently, the

old legal framework under the Colgate doctrine provided a remarkably balanced economic safe-

guard: it acted purely as an emergency mechanism that prevented a total breakdown of trade

and enabled vertical efficiency as a viable outcome, without ever allowing the manufacturer to

abuse minimum RPM for excessive rent extraction.

In the remaining two extensions, we extend the analysis by considering a fixed transfer be-

tween the parties. Here, we show first that a trade allowance (i.e., an upfront payment from the

manufacturer to the retailer) is optimal if and only if a min RPM is sufficient to implement the

joint-profit-maximizing solution, whereas a two-part tariff (with a positive payment from the

retailer to the supplier) is optimal whenever a max RPM solves the vertical control problem.
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We then consider an incomplete contracting environment with opportunistic behavior on the

retailer’s side vis-à-vis an upfront trade allowance and a min RPM provision to show that a

combination of both is optimal. We assume that the retailer behaves opportunistically when-

ever its potential gains from contract deviation exceed a critical threshold K > 0.1 Because

contracts governing the retailer’s obligations after a trade allowance are often highly incom-

plete, there is considerable room for opportunistic behavior;2 likewise, a min RPM provision is

often unenforceable and therefore, in practice, merely a recommendation that the retailer can

ignore. The retailer can then breach the contract along two competing margins: either by pock-

eting the upfront trade allowance without supporting the manufacturer’s product at all, or by

exploiting the inflated retail margin under a min RPM clause to push volume beyond the joint-

profit-maximizing level. We demonstrate that by carefully blending an upfront trade allowance

with a min RPM restraint, the manufacturer precisely balances these opposing margins of op-

portunism. This strategic mix minimizes the retailer’s net returns from misbehavior in both

directions simultaneously, which provides a justification for the ubiquity of multi-instrument

vertical contracts in modern retail markets.

1.2 Related Literature

Our paper contributes to the theoretical literature on vertical restraints by providing a novel

rationale for min RPM. While max RPM straightforwardly resolves the classic double-markup

inefficiency, min RPM historically faced strict antitrust scrutiny under a per se ban, which

the U.S. Supreme Court replaced with a rule-of-reason approach in Leegin Creative Leather

Products, Inc. v. PSKS, Inc., 551 U.S. 877 (2007). Despite its controversial legal status—

remaining a hardcore restriction in the European Union—empirical and commercial realities

demonstrate that min RPM is ubiquitous, affecting hundreds of billions of dollars in annual

commerce (Ippolito, 1991, 2010; Bonnet and Dubois, 2010; Gundlach and Krotz, 2020). The

extensive economic literature explaining the prevalence and welfare effects of min RPM can be

broadly categorized into three distinct research strands.

First, a substantial body of literature examines min RPM within frameworks dominated

by intrabrand competition, analyzing how price floors resolve horizontal externalities among

1According to Williamson (1975, p. 26), opportunism is defined as “self-interest seeking with guile”.

2For prominent empirical evidence of this type of opportunistic pocketing, see Terlep (2018) on the 2017–2018

dispute between Newell Brands (manufacturer of Sharpie) and Office Depot. Pressed by declining brick-and-

mortar foot traffic, the retailer withheld the upfront promotional allowances instead of using the funds for in-store

product support and marketing campaigns as agreed.
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competing retailers selling the same brand. In a procompetitive setting, the pioneering work of

Telser (1960) demonstrates that min RPM eliminates service free-riding, thereby safeguarding

and incentivizing demand-enhancing presale services. This framework was later formalized and

extended by Mathewson and Winter (1984), who analyze how various vertical restraints cor-

rect informational distortions, and by Winter (1993), who establishes how min RPM optimally

aligns downstream non-price incentives when retailers face varying consumer segments. However,

challenging this benign view of service incentives, Hunold and Muthers (2017) demonstrate that

when manufacturers sell through common retailers, min RPM can induce an inefficient distortion

of promotional efforts and create a costly prisoner’s dilemma for suppliers without increasing

overall service quality. Beyond retail services, Deneckere et al. (1997) show that min RPM can

protect manufacturers from destructive downstream price wars under demand uncertainty. Con-

versely, from an anticompetitive perspective, Rey and Tirole (1986) demonstrate that within an

intrabrand environment, min RPM reduces retail price flexibility to the detriment of consumers,

while Jullien and Rey (2007) show that it functions as a powerful facilitating device for collusion

by increasing downstream price transparency and making horizontal deviations immediately

detectable. Additionally, in settings with asymmetric information and secret contracting, an

industrywide min RPM can serve as a commitment device to protect upstream monopoly rents

from opportunistic erosion (Hart and Tirole, 1990; O’Brien and Shaffer, 1992; Rey and Vergé,

2004).3

Second, another strand of literature shifts the focus to interbrand competition, examining

horizontal rivalry between different brands or vertical channels, where min RPM is utilized as

a strategic tool to soften upstream manufacturer competition, enforce strategic exclusion, or

facilitate upstream collusion. Within this sphere, Asker and Bar-Isaac (2014) show how an

upstream incumbent can strategically deploy min RPM to induce foreclosure by locking in pow-

erful retailers and raising barriers to entry for more efficient competitors. Furthermore, bridging

vertical contracts with upstream cartel stability, Hunold and Muthers (2024) provide a theory of

harm by showing that when retailers possess attractive outside options, manufacturers cannot

successfully collude on simple linear pricing contracts without violating retail participation con-

straints. In this context, min RPM serves as an essential mechanism that allows an upstream

manufacturer cartel to sustain higher prices and effectively extract retail rents.

3O’Brien and Shaffer (1992) show that eliminating downstream margins through a max RPM can also solve

a manufacturer’s opportunism incentive. By combining services and secret contracts, Gabrielsen and Johansen

(2017) show that an industry-wide min RPM harms consumers despite inducing higher service effort.
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Third, our paper directly builds upon the sparser strand of literature that strips away hori-

zontal competition to analyze vertical price floors in a pure, dyadic successive monopoly setting.

Ever since Spengler (1950) formalized the double marginalization problem,4 standard vertical

contracting models—including the multi-part tariff frameworks of Jeuland and Shugan (1983)

and Moorthy (1987) as well as modern quantity discount models (Kolay et al., 2004)—have

established that an unconstrained manufacturer can fully coordinate the channel and extract

rents using max RPM or a two-part tariff, rendering a minimum price floor completely redun-

dant (Tirole, 1988). In a recent extension of this framework, Gabrielsen et al. (2018) incorporate

costly shelf space into Spengler’s classic setup. Crucially, relying on the standard assumption

of constant upstream marginal costs, they establish that introducing downstream shelf-space

opportunity costs into a successive monopoly setting mitigates but never eliminates the double-

marginalization problem, meaning that final prices remain strictly too high and a min RPM

clause remains thoroughly redundant in a dyadic structure. Gabrielsen et al. (2018) show that

an economic rationale for min RPM or slotting fees can only emerge if downstream competition

(extending frameworks like Ingene and Parry, 1995) is introduced to depress retail markups be-

low the vertically integrated benchmark. In modern multi-transaction environments, a notable

exception to this redundancy is Romano (1994), who identifies a double moral hazard problem

and demonstrates that when both upstream quality and downstream promotional effort are non-

contractible, a min RPM can become optimal under a two-part tariff contract. Building on this

framework, Dertwinkel-Kalt and Wey (2024) demonstrate that min RPM can naturally emerge

in a successive monopoly when a multi-product retailer has non-contractible choices over sub-

stitute product prices or demand-enhancing selling efforts, creating critical vertical externalities

that cannot be extracted via simple linear pricing.

We sharply depart from these competition-, multi-product-, or effort-driven frameworks. We

formalize a novel channel coordination failure by demonstrating that within a basic, single-

product dyadic framework, pure cost structures and participation considerations are entirely

sufficient to make a min RPM clause optimal, directly contrasting the impossibility result of

Gabrielsen et al. (2018, p. 7, Proposition 1) for successive monopolies. In stark contrast to

their framework, we abandon the paradigm of constant marginal production costs and con-

4For a historical account of Spengler (1950)’s puzzling impact on the IO literature, see Linnemer (2022).

He demonstrates that Mathewson and Winter (1983a,b, 1984) popularized Spengler’s paper by coining the term

double marginalization in reference to it. Paradoxically, the core mechanism of double marginalization had already

been established much earlier in Cournot (1838)’s complementary products duopoly.
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sider increasing upstream marginal costs alongside decreasing downstream average retail costs—

following Betancourt and Gautschi (1998). Specifically, we analyze the interplay between these

flexible cost structures and a positive retail outside option driven by scarce shelf-space.5 By

doing so, we show that when the retailer’s outside-option profit or downstream economies of

scale force the equilibrium wholesale price sufficiently far below the manufacturer’s increasing

marginal cost of production, trade could collapse under simple linear contracts. Here, a min

RPM acts as a commitment mechanism that prevents a total market breakdown and restores

the efficient vertically integrated outcome.

Furthermore, our framework addresses a significant gap in the literature regarding the simul-

taneous deployment of price and non-price vertical restraints. Sector inquiries by the Federal

Trade Commission (2001, 2003) and international policy roundtables (OECD, 2014) extensively

document the importance of upfront lump-sum transfers, such as slotting allowances, in modern

distribution channels where manufacturers compete for scarce shelf space. While the OECD

(2014) report additionally highlights that vertical pricing issues concurrently shape this retail

landscape, economic theory traditionally treats price and non-price instruments as mutually

exclusive substitutes. For instance, Shaffer (1991) analyzes RPM and slotting allowances as

substitutable facilitating practices. He argues slotting allowances to be favored when wholesale

contracts are observable, while min RPM to prevail in case of unobservable contracts. His anal-

ysis, however, does not establish a strict role for using both instruments simultaneously within

the same vertical relationship. Similarly, Kuksov and Pazgal (2007) derive slotting allowances

only under sufficiently strong downstream competition. Within successive monopolies, the foun-

dational benchmark by Romano (1994) demonstrates that multi-instrument regimes can emerge

to balance vertical externalities under two-sided moral hazard. However, why fixed trade al-

lowances and minimum price restrictions should simultaneously coexist in a pure dyad without

retail competition or upstream moral hazard remains largely unexplained.

To the best of our knowledge, this paper is the first to formalize why the co-existence of slot-

ting fees and min RPM naturally emerges as an optimal coordination device to overcome retail

opportunism, a friction that can otherwise lead to the breakdown of the trading relationship.

The manufacturer can deploy a fixed trade allowance to satisfy the powerful retailer’s partici-

pation constraint, alongside a min RPM clause to secure upstream production margins. When

contracts remain incomplete and lack enforcement power regarding the retailer’s contractual

obligations, the retailer faces competing margins of opportunism: either pocketing the upfront

5Katz (1987) was the first to incorporate a retailer’s outside option into a vertical model.
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allowance and reverting to its outside option, or strategically expanding sales volume by under-

cutting the price floor imposed by the min RPM. We demonstrate that by carefully blending

these two restrictions, the manufacturer precisely balances these opposing incentives. Unlike

Romano (1994), who focuses on mitigating a two-sided moral hazard problem, we show that

this strategic contract mix effectively bounds the retailer’s capacity for opportunistic behavior

in both directions. This mechanism formalizes how multi-instrument contracts concurrently

manage the retailer’s participation constraint and minimize the deviation gains arising from

incomplete contract enforcement.

The remainder of this paper is organized as follows. Section 2 establishes the baseline model

of a dyadic successive monopoly with flexible cost structures and a retailer outside option. It

characterizes the vertically integrated benchmark, derives the conditions under which max RPM

or min RPM implements the efficient outcome, analyzes linear wholesale pricing, and illustrates

the mechanism in a linear example. Section 3 provides three extensions. First, in reference to

the Colgate doctrine, we add a final confirmation stage in which the manufacturer can refuse to

deal after observing the retailer’s retail price. We show that this mechanism can sustain trade

in the parameter region where linear wholesale pricing would otherwise break down. Second,

we allow for a fixed transfer between the parties. A fixed transfer restores the efficient solution,

and it is shown that the sign of the transfer is tied to whether a max RPM or a min RPM

implements the price-fixing outcome. Third, we consider an incomplete contract environment

with opportunistic retailer behavior to distinguish between the available contractual solutions

to the vertical control problem. When the retailer can either pocket an upfront trade allowance

or opportunistically undercut a min-RPM recommendation, an intermediate combination of a

trade allowance and a minimum price restraint becomes optimal. Finally, Section 4 concludes

with the implications for antitrust policy.

2 The Successive Monopoly Model

Consider a successive monopoly model with an upstream firm (M , the manufacturer) and a

downstream firm (R, the retailer). M produces a single good in quantity q, sells it at a wholesale

price w to R, and R resells the good to consumers at a retail price p. Consumer demand is

q = D(p) with D′ < 0. M ’s production costs are ψ(q) with ψ(0) = 0, ψ′ > 0, and ψ′′ ≥ 0; i.e.,

marginal costs are non-decreasing at the upstream tier.

At the retail level, we suppose retailing costs of ϕ(q), with ϕ(0) ≥ 0 and ϕ′ ≥ 0. R’s

average retailing costs are given by ACR := ϕ(q)
q , and we assume that average costs are either
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(weakly) monotonically increasing, with AC ′
R ≥ 0, or (strictly) monotonically decreasing with

AC ′
R < 0. The former case occurs when fixed costs are zero and marginal costs are non-

decreasing (i.e., ϕ(0) = 0 and ϕ′′ ≥ 0 hold), whereas the latter case occurs when there are

fixed costs (with ϕ(0) > 0) and marginal costs are non-increasing, with ϕ′′ ≤ 0 or when fixed

costs are zero (ϕ(0) = 0), but marginal costs are strictly decreasing, with ϕ′′ < 0. Thus, if

the decreasing average costs case holds, then the retail cost function fulfills at least one of the

following properties:

1. Brand-specific fixed costs of carrying a brand: ϕ(0) > 0.

2. Increasing returns to scale in retailing: ϕ′′(q) < 0 for all q > 0.

In addition, we suppose that the good is allocated shelf space and that shelf space is limited

relative to the potential supply of goods. Thus, R faces opportunity costs of shelf space, π0 ≥ 0.

These opportunity costs reflect the net profit the retailer realizes when listing the best alternative

to M ’s product in the respective shelf space; i.e., π0 is R’s outside-option profit when dealing

with M .

2.1 Vertical Integration Benchmark

The vertically integrated firm maximizes the joint profit π, defined as the difference between

revenues and the sum of retailing and manufacturing costs, by solving

max
p
π := π(p) := D(p)p− [ϕ(D(p)) + ψ(D(p))]. (1)

The integrated monopoly price pv follows from the first-order condition6

∂π

∂p
= D(p) +D′(p− ϕ′ − ψ′) = 0. (2)

We assume that the second-order condition holds; i.e.,

∂2π

∂p2
= 2D′ +D′′(p− ϕ′ − ψ′)−

(
D′)2 (ϕ′′ + ψ′′) < 0. (3)

In addition, the maximal integrated monopoly profit π(pv) is assumed to be strictly larger than

R’s outside-option profit π0.

Assumption 1. The second-order condition of the vertically integrated firm’s problem (3)

holds and there is scope for Pareto-improving trade between M and R, so that, in particular,

π(pv) > π0 holds.

6We drop the arguments of the derivatives of demand and the cost functions to keep the formulas short.
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2.2 The Price-Fixing Equilibrium

Consider now the non-integrated case of a successive monopoly model. We first analyze the

case where M sets the wholesale price w and the retail price p in the first stage of the game;

i.e., we assume a price-fixing contract (w, p). In the second stage, R can accept or reject the

contract. In the former case, R serves the demand induced by the posted price p, and in the

latter case reverts to its outside option. We solve the game for the subgame perfect equilibrium

by backward induction.

R accepts the contract if its profit πR does not fall short of its outside option, π0; i.e., its

participation constraint

πR := D(p)(p− w)− ϕ(D(p)) ≥ π0 (4)

is fulfilled; otherwise, R rejects the offer. M ’s problem in the first stage is given by

max
w,p

πM := wD(p)− ψ(D(p)) subject to (4). (5)

In the optimal solution R’s participation constraint must be binding, which can be achieved by

setting

w = p− ϕ(D(p))

D(p)
− π0
D(p)

. (6)

Substituting (6) into (5), we get M ’s reduced problem

max
p
πM = D(p)p− ϕ(D(p))− ψ(D(p))− π0,

which gives rise to the same first-order condition as under vertical integration (see (2)) because

π0 is a constant. The equilibrium wholesale price wPF (the superscript PF stands for the

“price-fixing” setting) follows from substituting the optimal price pv into the right-hand side of

(6). We summarize these results as follows.

Lemma 1 (Efficiency of the price-fixing contract). Suppose M sets the wholesale price w

and a price-fixing RPM clause p. Then, the vertically integrated solution with pv and qv = D(pv)

holds in the unique equilibrium of the successive monopoly model. The equilibrium wholesale

price wPF then follows from (6) (evaluated at p = pv), implying that M ’s equilibrium profit is

πM = π(pv)− π0 and R’s equilibrium profit is πR = π0.

Lemma 1 shows that a price-fixing contract allowsM to extract all gains of trade such that R

is indifferent between accepting the contract and reverting to its outside option. This is achieved

by fixing the retail price at the joint-profit-maximizing level pv and extracting all surplus via the

wholesale price w which is set equal to the retail price net of the sum of R’s average retail costs,
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ϕ(D(p))
D(p) , and average outside option profits, π0

D(p) . Notably, in this setting, the optimal wholesale

price is completely uncoupled fromM ’s production costs, but only depends on R’s retailing costs

and outside option according to (6). As we show next, this nexus is critical for whether a max

or min RPM suffices to implement the vertically integrated solution in a successive monopoly

model.

2.3 Implementation via Maximum and Minimum RPM

To understand whether a max or min RPM suffices to implement the vertically integrated

solution in the successive monopoly model, we have to examine R’s pricing incentives in the

price-fixing equilibrium. Here, a max RPM (min RPM) requires that R cannot set a higher

(lower) price than pv. R’s marginal profit follows from (4) and is given by

∂πR
∂p

= D(p) +D′(p− w − ϕ′). (7)

Note that Assumption 1 guarantees that R’s profit function πR is strictly concave for any value

of the wholesale price w. The optimal price-fixing contract (wPF , pv) follows from (2) and (6).

Using (2), which pins down the optimal retail price pv, we can rewrite (7) as

∂πR
∂p

∣∣∣∣
p=pv

= −D′(w − ψ′), (8)

so that

∂πR
∂p

∣∣∣∣
p=pv

>
=
<
0 ⇔ w

>
=
<
ψ′. (9)

It then follows that a max RPM suffices to implement the optimal contract if the wholesale price

wPF is larger thanM ’s marginal costs (evaluated at the equilibrium quantity level). In this case,

R only wants to raise the retail price because its marginal profit is increasing in the retail price.

Conversely, a min RPM suffices to implement the optimal contract if the wholesale price wPF

is smaller than M ’s marginal costs (again, evaluated at the equilibrium quantity level). Here,

R only wants to lower the retail price below the optimal price pv because its profit is decreasing

in the retail price in this case.

Using the formula of the optimal wholesale price (6), we can rewrite (8) as

∂πR
∂p

∣∣∣∣
p=pv ,w=wPF

= −D′
(
pv − ψ′ − ϕ(D(pv))

D(pv)
− π0
D(pv)

)
,

which yields

∂πR
∂p

∣∣∣∣
p=pv ,w=wPF

>
=
<
0 ⇔ pv − ψ′ >=

<

ϕ(D(pv))

D(pv)
+

π0
D(pv)

(10)

⇔ ϕ′ +
pv

ϵ(pv)

>
=
<

ϕ(D(pv))

D(pv)
+

π0
D(pv)

, (11)
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where we used (2) and the price-elasticity of demand, ϵ(p) := −D′ p
q , to obtain the final relation

(11). On the right-hand side of (11), we have the sum of the average costs of retailing and

the per-unit value of R’s outside-option payoff, which both tend to lower the optimal wholesale

price according to (6). On the left-hand side, we have the sum of R’s marginal costs and its

marginal revenue change resulting from a small change of its output.7 Higher values of the latter

two terms create incentives for R to raise the retail price. Interestingly, this incentive—ceteris

paribus—is reduced when the elasticity of demand is increased. In other words, a more elastic

demand makes it more likely that a min RPM could be optimal.

Proposition 1 (Min or max RPM). The optimal price-fixing contract (wPF , pv) can be

implemented with a max RPM (min RPM) when the price-fixing wholesale price wPF is larger

(smaller) than M ’s marginal costs ψ′(D(pv)). A max RPM (min RPM) suffices to implement

the price-fixing contract if and only if ϕ′ + pv

ϵ(pv) is greater (smaller) than ϕ(D(pv))
D(pv) + π0

D(pv) .

If average retailing costs are increasing (or constant) and R’s outside-option payoff is zero

(as, for instance, in Spengler, 1950), then a max RPM is always sufficient to implement the

vertically integrated solution. In this case, we have ϕ′ ≥ ϕ(D(pv))
D(pv) and π0 = 0 implying that R’s

profit is strictly increasing at the optimal price-fixing contract (see (11)). Inspecting (11), we

see that economies of scale in retailing (such that marginal retailing costs, ϕ′, are lower than

average retailing costs, ACR = ϕ(D(pv))
D(pv) ), and opportunity costs of shelf space (with π0 > 0) each

tend to make a min RPM rather than a max RPM optimal. Both properties of retailing induce

M to lower its optimal wholesale price, wPF , according to (6). If the gap between marginal and

average costs of retailing and/or R’s outside option profit become so large that M must lower

the wholesale price by so much that it does not cover its marginal costs anymore, then a min

RPM is necessary and sufficient to implement the optimal price-fixing contract. As M lowers

the wholesale price below its marginal costs (at the optimal output level q = D(pv)), a necessary

condition for a min RPM to occur is that M makes sufficient profits at inframarginal output

levels that outweigh the losses at marginal outputs. For this to hold, M ’s marginal costs must

be strictly increasing.

Corollary 1 (Necessary conditions for a min RPM). If a min RPM suffices to implement

the optimal price-fixing contract (wPF , pv), then M ’s marginal costs must be strictly increasing,

with ψ′′ > 0 holding, and R’s problem fulfills at least one of the following two properties.

7To see this, note that marginal revenue as a function of q is equal to p+ qp′ = p− p
ϵ
, with p′ := ∂p(q)

∂q
, where

p(q) is the inverse demand function given by p(q) = D−1(q). Thus, p
ϵ
stands for the marginal revenue change due

to a marginal output change.
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i) If π0 = 0, then the decreasing average retailing costs case with AC ′
R < 0 holds, i.e., there

must be increasing returns to scale in retailing and/or brand-specific fixed costs of carrying a

brand.

ii) If AC ′
R ≥ 0 (i.e., the weakly increasing average retailing costs case holds), then π0 > 0

holds, i.e., R must have a strictly positive outside option profit.

Finally, a min RPM is, ceteris paribus, more likely to occur, the larger the demand elasticity

at the optimal price-fixing contract.

Corollary 1 specifies the circumstances under which a min RPM rather than a max RPM

governs a supplier-retailer relationship. Brand-specific economies of scale (decreasing average

costs of retailing per brand) and buyer power caused by scarce shelf-space (that creates a positive

outside-option for the retailer) are each critical drivers for a min RPM to be optimal. Both

features of retailing put downward pressure on the wholesale price to induce R to accept the

contract offer. Under a min RPM the wholesale price must be so low that M cannot cover its

marginal costs (at the optimal output level) anymore. As a consequence, M makes a strict loss

at output levels close to the margin, so thatM can only make positive profits over inframarginal

output levels. For this to occur, M ’s marginal production costs must be lower at inframarginal

than at marginal production levels; which, in particular, holds when marginal costs are strictly

increasing. If, to the contrary, M ’s marginal costs are assumed to be globally constant, then a

min RPM cannot occur because M would then make a strict loss.

2.4 Linear Pricing and Double Marginalization

Suppose M can only set the wholesale price, w, whereas the retail price remains under R’s

control. Thus, we face the standard successive monopoly setting, where M can only set the

wholesale price, w, in the first stage of the game. In the second stage, R rejects or accepts the

offer. If R accepts the offer, then it sets the retail price p, and if R rejects the offer, then it realizes

the outside-option payoff π0. We solve this game for the subgame perfect Nash equilibrium by

backward induction.

In the second stage, if R accepts the contract, it solves

max
p
πR = D(p)(p− w)− ϕ(D(p)),

which gives the first-order condition

∂πR
∂p

= D(p) +D′(p− w − ϕ′) = 0, (12)

14



from which R’s subgame perfect retail price p∗ := p∗(w) follows which depends on the wholesale

price w (by Assumption 1, this relation is unique). Implicit differentiation gives dp∗

dw > 0, so

that the cost pass-through of a wholesale price change is always strictly positive. From (12) it

follows that R charges a strictly positive markup

p∗ − w − ϕ′ > 0. (13)

In the first stage, M solves

max
w

πM = wD(p)− ψ(D(p)) subject to (4) and p = p∗. (14)

We assume that M ’s profit function is quasi-concave for p = p∗. In the optimal solution,

R’s participation constraint (4) is either slack or it binds. If it is slack (to which we refer as

the “unconstrained” case), then the optimal wholesale price wu (the superscript u indicates

equilibrium values of the unconstrained equilibrium) follows from

∂πM
∂w

= D(p∗) +
(
wu − ψ′)D′dp

∗

dw
= 0, (15)

which implies a strictly positive markup

wu − ψ′ > 0, (16)

M must realize in equilibrium. Comparing R’s first-order condition (12) with the first-order

condition under vertical integration (2) (which gives pv), it follows thatM ’s markup (16) induces

R to set an equilibrium retail price pu := p∗(wu) (following from (12)) that must be larger than

the retail price under vertical integration because dp∗

dw > 0; i.e., we have pu > pv. This is the

standard double marginalization result, where both R and M charge a strictly positive markup

(see (13) and (16), respectively), which results in an inefficiently high retail price beyond the

monopoly price a vertically integrated firm would charge. From Proposition 1, we then know

that a max RPM suffices to implement the optimal retail price, pv. Notably, the standard

successive monopoly model (which neither allows for decreasing average cost at the retail tier

nor considers an outside-option profit) can only explain a max RPM and never a min RPM. We

summarize these results as follows.

Proposition 2 (Unconstrained Equilibrium). Suppose the unconstrained equilibrium of

the successive monopoly model (wu, pu), which follows from (12) and (15), does not violate R’s

participation constraint (4). This is, in particular, true if average retailing costs are weakly

increasing and if R has no outside option, so that π0 = 0. Comparison of the equilibrium
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outcomes of the standard successive monopoly model with the outcomes under an RPM clause

and under vertical integration gives the following results:

i) Double marginalization: The equilibrium retail price is strictly larger in the successive

monopoly model than under a price-fixing contract where the latter is the same as under vertical

integration; i.e., we have pu > pv.

ii) A max RPM always suffices to implement the optimal price-fixing contract.

iii) Starting from the successive monopoly model, both a max RPM clause and vertical inte-

gration are socially desirable.

Next, suppose that R’s participation constraint is binding in the optimal solution of M ’s

problem (14). In this case, the unconstrained solution to M ’s problem (which is wu following

from (15)) is not feasible because it violates R’s participation constraint (4); i.e., we have

πR(p
u, wu) = D(pu)(pu − wu)− ϕ(D(pu)) < π0. (17)

Using (12), we can rewrite condition (17) as

πR(p
u, wu) = D(pu)

(
pu

ϵ(pu)
+ ϕ′ − ϕ(D(pu))

D(pu)

)
< π0,

which shows that in such a situation average retailing costs are decreasing (implying ϕ′ < ϕ(D(p))
D(p) )

and/or R’s outside-option payoff is strictly positive, π0 > 0. In other words, both economies

of scale in retailing and retailer buyer power tend to make the unconstrained double markup

solution less likely to be feasible because both properties tighten R’s participation constraint.

Interestingly, a higher price elasticity of demand at the unconstrained equilibrium price reinforces

the effects of economies of scale in retailing and retailer buyer power. This is intuitive, because

the inverse elasticity rule holds for R’s relative margin which measures market power in the form

of the Lerner index.

Now note that R’s subgame perfect profit level, which we denote by πR(p
∗, w) is strictly

decreasing in w; i.e., we have

dπR(p
∗, w)

dw
=
∂πR(p

∗, w)

∂w
= −D(p∗) < 0,

where we used (12). Thus, M must lower the wholesale price below the unconstrained wholesale

price wu to increase R’s equilibrium profit πR(p
∗, w). M ’s profit is assumed to be quasi-concave

which implies that the unconstrained solution of M ’s problem (14) (when R’s participation

constraint is slack) has a unique local maximum at wu. As a consequence, conditional on trade,

M reduces the wholesale price exactly to the point where R’s participation constraint is binding.
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The resulting price pair (wc, pc) is characterized by

pc = p∗(wc),

πR(p
c, wc) = max

p

{
D(p)(p− wc)− ϕ(D(p))

}
= π0.

(18)

where p∗(w) is determined by (12). Equivalently, the binding participation constraint gives

wc = pc − ϕ(D(pc)) + π0
D(pc)

.

The price pair (wc, pc) is an equilibrium with trade only if it also satisfies M ’s participation

constraint. It is immediate that an increase of the average costs of retailing (for instance, via an

increase of the brand-specific fixed costs ϕ(0) > 0) and/or an increase of the outside-option profit,

π0, must lower the equilibrium wholesale price wc and the equilibrium retail price pc accordingly.

Take, for instance, R’s outside-option profit. Totally differentiating πR(p
c, wc) = π0 (see (18)),

we get

dπR(p
c, wc) =

(
D(pc) +D′(pc − wc − ϕ′)

)︸ ︷︷ ︸
=0 (see (12))

dp∗ −D(pc)dwc = dπ0 ⇒
dwc

dπ0
=

1

−D(pc)
< 0. (19)

Thus, any marginal increase of R’s outside-option profit must reduce the optimal value of the

constrained wholesale price wc to keep R’s participation constraint binding. If R’s participation

constraint becomes sufficiently binding, then there is a point where M is forced to lower the

wholesale price where wc = ψ′(D(pv)) holds, which induces R to set the efficient retail price with

pc = pv. At this point, M sets the wholesale price equal to the marginal costs of the efficient

output level, inducing R to set the efficient retail price pv. For any wc larger than ψ′(D(pv)),

R sets a retail price larger than pv, and for any wc smaller than ψ′(D(pv)), R sets a retail price

smaller than pv. The former case holds when R’s profit in the efficient solution is larger than π0

(evaluated at the efficient solution) and the latter holds when R’s profit in the efficient solution

is smaller than π0; i.e., we have

pc
>
=
<
pv ⇔ wc

>
=
<
ψ′(D(pv)).

From Proposition 1 (see also (11)), we then also know that a max RPM would implement the

efficient solution for all wc > ψ′(D(pv)) and a min RPM for all wc < ψ′(D(pv)). Thus, a max

RPM also always induces a price reducing effect in the optimal constrained equilibrium of the

successive monopoly model. It is always used to lower the retail price downward to the efficient

retail price pv. Notably, a min RPM could become optimal in the successive monopoly model in

the constrained equilibrium, whenever the retailer’s participation constraint forces the wholesale
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price to such a low level that is smaller than M ’s marginal costs at the efficient quantity, so

that wc < ψ′(D(pv)) holds. In such an instance, M must make a loss at the margin, because a

wholesale price wc below ψ′(D(pv)) must induce a retail price pc < pv, which implies a larger

equilibrium output level than in the efficient solution (i.e., D(pc) > D(pv) for pc < pv), which

increases M ’s equilibrium marginal costs above its marginal costs at the efficient solution, so

that ψ′(D(pc)) > ψ′(D(pv)) follows. Taken together, we then have

wc − ψ′(D(pc)) < 0 for all wc < ψ′(D(pv)),

so that M makes a loss at the margin in the constrained equilibrium. Clearly, this can only

happen when M makes non-negative profits in the constrained equilibrium, with

πM (pc, wc) = wcD(pc)− ψ(D(pc)) ≥ 0 (20)

holding, which requires ψ′′ > 0 to hold as well. If, for instance, M ’s marginal costs are constant

with ψ′ = c > 0, then M would always make a loss for any wc < c, and a min RPM can never

occur. If, however, M ’s marginal cost is strictly increasing (with ψ′′ > 0), then there exists

a unique critical wholesale price ŵ ∈ (0, ψ′(D(pv))), which is the lowest wholesale price such

that M ’s profit in the constrained equilibrium is non-negative; i.e., where M ’s participation

constraint (20) is binding. We can now summarize our results of the constrained equilibrium as

follows.

Proposition 3 (Constrained Equilibrium). Suppose the unconstrained equilibrium of the

successive monopoly model (wu, pu) violates R’s participation constraint, so that πR(p
u, wu) <

π0. In this case, average retailing costs are decreasing and/or R has a strictly positive outside

option, with π0 > 0. Let (wc, pc) be the price pair characterized by (18). The equilibrium

outcome depends on M ’s participation constraint:

i) If πM (pc, wc) ≥ 0, then (wc, pc) is the equilibrium with trade, and two cases can occur.

a) If wc > ψ′(D(pv)), then pc > pv and both a max RPM and vertical integration

restore the efficient solution and increase social welfare relative to the constrained

equilibrium.

b) If wc < ψ′(D(pv)), then pc < pv and both a min RPM and vertical integration

restore the efficient solution, but reduce consumer surplus relative to the constrained

equilibrium. The effect on social welfare is ambiguous in general. Moreover, for this

case to occur, it is necessary that M ’s marginal costs are strictly increasing with

ψ′′ > 0.
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ii) If πM (pc, wc) < 0, then there is a market failure in the successive monopoly model (i.e., a

no trade equilibrium outcome), whereas both a min RPM and vertical integration restore

the efficient solution and increase social welfare in this region.

Parts ib) and ii) of Proposition 3 highlight two results of our successive monopoly setup that

critically depend on decreasing average costs in retailing and/or buyer power as measured by the

value of R’s outside option profit, π0. In stark contrast to the standard double marginalization

result (as reiterated in Proposition 2), this characterizes the case where wholesale prices fall

short, as the manufacturer is forced to lower the wholesale price to a level with a negative

markup at the margin. Here, the double marginalization problem disappears and is reversed

into a negative markup problem. For this to occur, economies of scale in retailing and/or retailer

buyer power must be sufficiently large. In this region, M finds a min RPM optimal to govern its

relation with R and to implement the efficient solution. Notably, a min RPM reduces consumer

surplus if the constrained equilibrium is feasible because it then always raises the retail price.

Its effect on social welfare is ambiguous in general. If, however, economies of scale and/or buyer

power become so large that M cannot break even with a linear wholesale price alone, then a

min RPM restores the efficient solution and is thus clearly socially desirable.

We conclude this section with a historical analogy to our main result—the Marshall-Macmillan

dispute—and the comparative statics results regarding the value of R’s outside option π0, which

represents retailer gatekeeping power driven by scarce shelf space.

Historical Analogy: The Marshall-Macmillan Dispute. Our resolution of the “RPM

problem” shares an economic analogy with the very birth of vertical price floors. In a striking

historical coincidence noted by Breit (1991), the passage of the Sherman Antitrust Act in 1890—

which would later outlaw vertical price-fixing in the United States—occurred in the exact same

year that RPM was invented. Ironically, the first commodity in the English-speaking world to be

sold under such a scheme was Alfred Marshall’s foundational textbook, Principles of Economics.

The pricing of the book triggered a dispute between Marshall and his publisher, Sir Frederick

Macmillan, which perfectly captures the friction between revenue and profit maximization. Be-

cause Marshall’s royalties were revenue-based, he disregarded production costs and pushed for

a lower retail price. In contrast, his publisher faced positive printing costs and pursued profit

maximization. This mirrors the strategic tension in our model: the downstream player acts

as a volume-pusher, while the upstream manufacturer relies on an RPM to safeguard margins

against cost-blind price pressure.
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Comparative statics. How does a change of R’s outside option (which we can interpret as a

measure of retail buyer power) affect the equilibrium of the successive monopoly model and the

welfare assessment of a max RPM and a min RPM? To single out the effect of buyer power on

the equilibrium outcome, we assume that average costs in retailing are weakly increasing. Using

our comparative statics result (19), we get the following result.

Corollary 2 (Retail buyer power). The effects of retail buyer power as measured by the

value of R’s outside-option profit π0 are the following.

i) If π0 is relatively small, such that the unconstrained successive monopoly equilibrium is

feasible, then it does not affect the equilibrium outcome.

ii) If π0 is so large that the unconstrained successive monopoly equilibrium is no longer

feasible but not too large so as to violate M ’s participation constraint, then in this region a

higher value of π0 reduces the wholesale price and the retail price in the constrained equilibrium,

which increases consumer surplus. The effect on social welfare is positive while pc ≥ pv, but

ambiguous in general when pc < pv. In this region, a max RPM or a min RPM could be M ’s

optimal choice if feasible. The former would be welfare increasing and the latter would reduce

consumer surplus, with an ambiguous effect on social welfare.

iii) If π0 becomes so large that M ’s participation constraint is violated in the constrained

equilibrium of the successive monopoly model, then trade breaks down and a min RPM restores

trade at the joint-profit maximizing level between M and R and is thus socially desirable.

Corollary 2 shows that buyer power could become so large that trade breaks down in a

standard successive model even though it is Pareto optimal to do so. In such instances, a min

RPM clause is an efficiency-enhancing device to overcome a market failure triggered by excessive

buyer power. Thus, the message of our analysis is simply that if buyer power becomes more

and more pronounced, then the wholesale price a manufacturer can charge is reduced to such

low levels that the manufacturer is deterred from making a serious offer. This logic depends

critically on R’s inability to commit to a relatively high retail price that could make trade

profitable. Instead, R sets the retail price optimally, based on the wholesale price charged. If

that wholesale price is forced sufficiently below M ’s marginal costs at the margin because of R’s

high buyer power (in the form of a high value of π0), then M could find it optimal to abstain

from making a serious offer, so that trade breaks down, which is an obvious market failure

because of Assumption 1. Here, a min RPM allows to overcome R’s commitment problem fully

and trade is restored at the jointly efficient price level.
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2.5 A Linear Example and Graphical Illustration

To illustrate our main results, consider the following “linear” specification with D(p) = 1 − p,

ϕ(q) = F > 0, π0 = 0, and ψ(q) = q2. Assumption 1 requires F < 1/8, so that there is a strict

gain of trade between M and R. Here the retailer’s average costs are monotonically decreasing,

whereas M ’s marginal costs are strictly increasing. Note that we get the same results if we

assume ϕ(q) = 0 and π0 = F , which would be the buyer-power analog of our model. The

vertical integration benchmark gives pv = 3/4 and qv = 1/4, which can be implemented with a

price-fixing contract, where the equilibrium wholesale price is

wPF = pv − F

qv
=

3

4
− 4F .

Since ψ′(qv) = 1/2, we have

wPF
>
=
<
ψ′(qv) ⇔ F

<
=
>

1

16
,

and we then know from Proposition 1 that a max RPM (min RPM) implements the efficient

solution if F < 1/16 (F > 1/16). M ’s profit in the price-fixing equilibrium is πPFM = wPF qv −

ψ(qv) = 1/8−F . Thus, a price-fixing contract can sustain positive upstream profit for the entire

parameter region F < 1/8.

If a price-fixing contract is not available and M can only set a linear wholesale price, then

the retailer’s best response to a wholesale price w is p∗(w) = (1 + w) /2, which gives the induced

demand q(w) = (1−w)/2, and induced retailer profit πR(w) = (1−w)2/4−F , so that the highest

wholesale price consistent with retailer participation is wc = 1 − 2
√
F . The manufacturer’s

optimal unconstrained wholesale price is wu = 2/3. Thus, the equilibrium wholesale price, wl

(the superscript l stands for the equilibrium wholesale price under linear pricing), is

wl = min

{
2

3
, 1− 2

√
F

}
.

The constrained wholesale price, wc = 1 − 2
√
F , fulfills M ’s participation constraint (20) for

F ≤ 1/9. Thus, the equilibrium outcome is

(pl, ql) =


(
5
6 ,

1
6

)
, 0 < F < 1

36(
1−

√
F ,

√
F
)

1
36 < F ≤ 1

9

no trade, F > 1
9

For some q, social welfare is W (q) = q − 3
2q

2 − F . Under a price-fixing RPM, we have

WPF =W (qv) =
5

32
− F .

The example yields three relevant thresholds:
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• F = 1
16 separates the max RPM and min RPM regions,

• F = 1
9 determines whether wholesale-only trade remains profitable, and

• F = 1
8 determines whether price-fixing RPM remains profitable.

The welfare comparison follows directly. For F ≤ 1/16, wholesale-only contracting yields

too little output relative to the integrated benchmark, so WPF > W l. For 1/16 < F ≤ 1/9,

wholesale-only contracting remains feasible but induces the retailer to price below pv and sell

more than qv, so W l > WPF . For 1/9 < F ≤ 1/8, wholesale-only contracting breaks down,

while price-fixing RPM still sustains profitable trade; in this range, minimum RPM improves

welfare relative to linear wholesale pricing by restoring trade.

Figure 1 provides a graphical illustration of the mechanism that makes a min RPM clause

optimal. The downward-sloping inverse demand curve p(q) and the corresponding marginal-

revenue curveMR determine the vertically integrated outcome together with the manufacturer’s

marginal-cost curve ψ′ (note that R’s marginal retailing costs are zero in this specification). This

yields the benchmark quantity qv and the retail price pv. The retailer’s participation constraint,

however, forces the manufacturer to set a wholesale price wPF that lies below the manufacturer’s

marginal cost at qv. Graphically, the maximal feasible wholesale price is derived as the difference

between the inverse demand curve and R’s average cost curve, ACR, evaluated at the integrated

solution. In that case, the retailer perceives its marginal cost of expanding output as artificially

low and therefore faces an incentive to cut the retail price below pv. This optimal deviation

is indicated by Point A in Figure 1, where MR = wPF . This shows R’s incentive to push the

output level beyond the joint-profit maximizing quantity qv. The min RPM clause prevents

this deviation and implements the vertically integrated outcome. The shaded areas highlight

that, at the wholesale price wPF , the manufacturer still earns enough inframarginal profits on

low output levels, even though it incurs losses on units close to qv, making the optimal solution

feasible.

3 Extensions and Discussion

In this section, we provide three extensions of our main analysis. First, in Section 3.1, we

extend the linear successive monopoly model by adding a third stage in which M can decide to

refuse to deal with R after having observed R’s retail price. A refusal to deal is credible if R’s

retail price is so low that M cannot break even. Here, we show that the joint-profit-maximizing
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Figure 1: The min RPM Equilibrium

Notes: The figure illustrates the geometric construction of the price-fixing equilibrium when a min RPM

is strictly optimal. To achieve the vertically integrated outcome (pv, qv) and simultaneously satisfy R’s

participation constraint, M is forced to set a low wholesale price wPF = pv − ACR(q
v). Due to steep

downstream economies of scale, ACR, this wholesale price falls below M ’s marginal costs ψ′ at the

efficient quantity qv. Point A illustrates the resulting incentive misalignment: if the retail price were

unconstrained, R would exploit the low input price wPF and expand sales up to Point A, where its

marginal revenue, MR, equals wPF . This volume-pushing behavior would drive the retail price below the

joint-profit-maximizing level pv. Therefore, a min RPM clause is required to bind the retailer to pv. The

red-shaded area marks M ’s marginal loss on units near qv, which is fully recovered by the blue-shaded

inframarginal profit, rendering the min RPM contract viable.

solution can be sustained as a subgame perfect equilibrium of the extended successive monopoly

game. Second, in Section 3.2, we extend our analysis of the successive monopoly model of

Section 2 by allowing for a fixed transfer payment T . If the transfer is positive, then R makes

a payment to M (i.e., we have a standard two-part tariff contract) and if it is negative, then

M makes a payment to R (i.e., we have a trade allowance). We assume that this payment is

completely unconditional and made right after a contract is concluded and before trade occurs

(Rey and Tirole, 1986; McAfee and Schwartz, 1994). It is shown that such a fixed payment

restores the efficient solution and is thus a perfect contractual substitute for a price-fixing RPM

contract. The fixed payment is positive (negative) if and only if a max RPM (min RPM)

suffices to implement the jointly efficient solution. Third, in Section 3.3, we extend the model to
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differentiate between both contractual solutions to the vertical control problem by introducing

an incomplete contracting setting with opportunistic behavior on the retailer’s side. Here, our

main result is that a combination of a trade allowance and a min RPM becomes optimal when R

could either pocket the upfront payment or undercut the min RPM opportunistically to expand

sales of M ’s product. Finally, we provide an example to illustrate this result.

3.1 The Colgate Doctrine and Unilateral Refusals to Deal

Suppose that a min RPM clause is per se illegal as was the case in the US before the Leegin

decision. Still, according to the Colgate doctrine, M had the right to refuse to deal with R; for

instance, after having observed R’s retail price which M does not agree with. We suppose that

M can react instantaneously after R has set the retail price; i.e., right after R has accepted the

offer, has set the retail price, and before any sales are realized.

We augment the linear successive monopoly model as follows. In the first stage M sets w

(and possibly makes a retail price recommendation but which is not binding). In the second

stage, R accepts the contract and sets the retail price p or rejects the offer. If R rejects the offer,

the game ends and R realizes π0 and M ’s profit is zero. In the third stage (which is reached if R

has accepted M ’s offer), M can either confirm the contract or decide to refuse to deal with R.

If M refuses the deal, then R realizes π0 and M makes a profit of zero. Finally, if R accepted

the deal and M confirmed the deal, then trade occurs with M ’s proposed wholesale price and

the retail price R has set in the second stage.

This extension does not affect the equilibrium as stated in Proposition 2 (unconstrained

case) and in Proposition 3 (constrained case), provided that trade occurs in equilibrium. Here,

M always makes a non-negative profit, so that a refusal to deal can never be optimal. However,

when trade breaks down in the constrained equilibrium (Proposition 3), the equilibrium changes

for the better when M has a veto option in stage 3. To see this, recall that ŵ is the wholesale

price such that M ’s participation constraint (20) is binding. In the constrained equilibrium of

Proposition 3, ŵ is chosen optimally, so that R’s profit, net of its outside-option profit, is zero

given R’s best response p∗(ŵ). At this point, M ’s profit is also zero. If R’s average costs or its

outside-option profit increase slightly further, then M must charge a lower wholesale price than

ŵ to induce the participation of R. If R now sets the profit maximizing retail price p∗, which is

smaller than p∗(ŵ), thenM ’s participation constraint is necessarily violated (becauseM reduced

the wholesale price and R reduced the retail price increasing M ’s production costs further). As

M would refuse such a deal in stage 3, R now has to take M ’s participation constraint into
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account. Instead of lowering the retail price, R must now increase the retail price to induce the

participation of M . Thus, if

πR = (p∗ − ŵ)D(p∗)− ϕ(D(p∗)) < π0 and πM = ŵD(p∗)− ψ(D(p∗)) = 0,

then M reduces w below ŵ and R sets p so as to make M ’s participation constraint binding;

i.e., the new equilibrium of the augmented successive monopoly model fulfills

πR = (p− w)D(p)− ϕ(D(p)) ≥ π0 and πM = wD(p)− ψ(D(p)) = 0.

In particular, M could set the wholesale price such that its participation constraint binds at

p = pv; let this wholesale price be w̃. We then have

πM = w̃D(pv)− ψ(D(pv)) = 0,

so that

πR = pvD(pv)− ψ(D(pv))− ϕ(D(pv)) > π0.

Thus (w̃, pv) is an equilibrium outcome in the augmented successive monopoly model when M

must set w < ŵ to fulfill R’s participation constraint. In that region M can force the efficient

price pv by setting w = w̃. In this region M ’s profit is always zero and R makes a strictly

positive profit.

3.2 Two-Part Tariffs, Trade Allowances, and Combinations

In this section, we allow the parties to make transfer payments T to each other before trade oc-

curs. Allowing for a transfer payment T restores the efficient solution in the successive monopoly

model. If T > 0, then we have a two-part tariff contract, where R pays T to M . If T < 0, then

we have a payment fromM to R which we call a trade allowance (see Elberg and Noton, 2025).8

A transfer payment affects R’s participation constraint, which becomes

πR = D(p)(p− w)− ϕ(D(p))− T ≥ π0. (21)

Likewise, M ’s profit is now given by

πM = wD(p)− ψ(D(p)) + T .

8Elberg and Noton (2025) describe trade allowances as follows: “They consist of nonprice incentives provided

by manufacturers to retailers in return for marketing, merchandising, and the use of scarce resources. Examples

of trade allowances include payments to place new products on store shelves (slotting fees), funds to maintain

distribution of a product (pay-to-stay or placement fees), and discretionary promotional funds (street or push

money).”
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Suppose M offers the contract (w, T ) to the retailer in the first stage of the game and suppose

that R has accepted the contract. Then, R solves

max
p
πR = D(p)(p− w)− ϕ(D(p))− T ,

which gives the same first-order condition (12) as in the standard successive monopoly, because

T is a constant. In the first stage of the game, M solves

max
w,T

πM = wD(p)− ψ(D(p)) + T subject to (21) and p = p∗. (22)

In the optimal solution R’s participation constraint (21) must be binding. Solving (21) for T

and substituting this into M ’s profit function to solve the reduced problem of (22), we get the

following result.

Lemma 2 (Efficiency with transfer payment). Suppose M sets the wholesale price w

and a transfer payment T . Then, the vertically integrated solution with pv and qv = D(pv)

holds in the unique equilibrium. The equilibrium wholesale price is w∗∗ = ψ′(D(pv)) and the

transfer payment is T ∗∗ = D(pv)(pv − ψ′(D(pv))) − ϕ(D(pv)) − π0. M ’s equilibrium profit is

then πM = π(pv)− π0 and R’s equilibrium profit is πR = π0.

To induce the efficient retail price pv, the wholesale price is fixed at w∗∗ = ψ′(D(pv)). We

then know from Proposition 1 that this wholesale price could lead to a profit or loss on R’s side

(relative to its outside option). This gives the following proposition.

Proposition 4 (Trade Allowance). In the equilibrium with a transfer payment, M pays

a trade allowance to R (i.e., T ∗∗ < 0 holds), if ϕ′ + pv

ϵ(pv) is smaller than ϕ(D(pv))
D(pv) + π0

D(pv) .

Otherwise, M receives a payment from R (i.e., T ∗∗ ≥ 0 holds).

Comparison with Proposition 1 shows that a trade allowance occurs if and only if a min

RPM is optimal. If, to the contrary, R makes a payment to M (in which case a two-part tariff

emerges), then a max RPM suffices to implement the price-fixing contract.

In contrast to Kuksov and Pazgal (2007), who assert that slotting allowances cannot arise

under a monopoly retailer, this equivalence demonstrates that horizontal competition is not

a necessary condition for a trade allowance to emerge. The analytical divergence stems di-

rectly from the upstream cost structures: Kuksov and Pazgal (2007) assume constant upstream

marginal costs, which fixes the wholesale price at marginal costs and renders negative fees im-

possible. By contrast, we assume strictly increasing upstream marginal costs. In our framework,

the manufacturer implements the efficient solution by setting a wholesale price that induces the
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retailer to produce exactly the vertically integrated quantity. However, in the min RPM situ-

ation, this required wholesale price would violate R’s participation constraint without a trade

allowance. Thus, M pays a trade allowance to satisfy R’s participation constraint, generating a

slotting fee within a pure successive monopoly.

A combination of a trade allowance and a min RPM clause can also implement the efficient

solution. We obtain all combinations from R’s participation constraint which is binding in

equilibrium; i.e., from

πR(p
v, w, T ) = D(pv)(pv − w)− ϕ(D(pv))− T = π0. (23)

For any combination R’s equilibrium profit does not change, which gives

dw

dT
= − 1

D(pv)
< 0, (24)

which is a constant. Thus we get a positive relation between the absolute value of the trade

allowance (recall that T < 0 in case of a trade allowance) and the wholesale price charged; a

fact documented in Elberg and Noton (2025).

Solving (23) for T , the transfer required to keep R’s participation constraint binding at pv is

T (w) = D(pv)(pv − w)− ϕ(D(pv))− π0. (25)

Using (6), evaluated at p = pv, this can be written more compactly as

T (w) = D(pv)(wPF − w). (26)

Hence, T (w) = 0 at w = wPF . Moreover, T (w) < 0 if and only if w > wPF , so that a higher

wholesale price must be compensated by a trade allowance paid from M to R. Conversely,

T (w) > 0 if and only if w < wPF , so that R makes an upfront payment to M .

We can now characterize all efficient combinations between the two polar contracts. First

consider the case in which a min RPM implements the price-fixing solution. By Proposition 1,

this is the case if wPF < ψ′(D(pv)). At w = wPF , the required transfer is zero, so the contract

is a pure min RPM contract. At w = ψ′(D(pv)), the required transfer is

T (ψ′(D(pv))) = D(pv)
(
wPF − ψ′(D(pv))

)
< 0.

Thus, at this endpoint, M pays a trade allowance to R, and no binding min RPM clause is

needed because the wholesale price already induces R to choose pv. For every intermediate

wholesale price

w ∈
(
wPF , ψ′(D(pv))

)
,
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we have T (w) < 0 and w < ψ′(D(pv)). Hence, the contract combines a trade allowance with a

min RPM clause. All such contracts implement the vertically integrated solution.

Conversely, consider the case in which a max RPM implements the price-fixing solution. By

Proposition 1, this is the case if wPF > ψ′(D(pv)). At w = wPF , the required transfer is again

zero, so the contract is a pure max RPM contract. At w = ψ′(D(pv)), the required transfer is

T (ψ′(D(pv))) = D(pv)
(
wPF − ψ′(D(pv))

)
> 0.

Thus, at this endpoint, R makes an upfront payment to M , and no binding max RPM clause

is needed because the wholesale price already induces R to choose pv. For every intermediate

wholesale price

w ∈
(
ψ′(D(pv)), wPF

)
,

we have T (w) > 0 and w > ψ′(D(pv)). Hence, the contract combines a fixed payment from R

to M with a max RPM clause. Again, all such contracts implement the vertically integrated

solution. We summarize this characterization in the following proposition.

Proposition 5 (Contract combinations). Suppose M can set a contract tuple (w, p, T ).

Then every contract of the form

(w, pv, T (w)),

where T (w) is given by (25), implements the vertically integrated solution whenever the appro-

priate one-sided RPM clause is imposed.

i) If wPF < ψ′(D(pv)), then all contracts with

w ∈
[
wPF , ψ′(D(pv))

]
are efficient combinations of min RPM and trade allowances.

ii) If wPF > ψ′(D(pv)), then all contracts with

w ∈
[
ψ′(D(pv)), wPF

]
are efficient combinations of max RPM and fixed payments from R to M . In both cases, R’s

equilibrium profit is π0, and M ’s equilibrium profit is π(pv)− π0.

3.3 Retailer Opportunism and Contract Selection

In the following, we focus on the case where either a min RPM or a trade allowance implements

the efficient solution. In this case any combination of both instruments that fulfills (23) and

trades off the two instruments according to (24) could implement the efficient solution.
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To differentiate between both contractual solutions of the vertical control problem, we assume

an incomplete contract setting with opportunistic behavior on the retailer’s side. We show that

a combination becomes optimal when R could either pocket the upfront payment or undercut

the min RPM opportunistically to expand sales of M ’s product.

In case of a min RPM, which in practice cannot be much more than a price recommendation

if it is treated as per se illegal, it is quite obvious that R could ignore it and instead choose

the retail price optimally according to (12), given the wholesale price specified in the contract,

which cannot be changed in the short run. If a min RPM suffices to implement the optimal

price-fixing contract (wPF , pv), then we know from Proposition 1 that wPF < ψ′(D(pv)) holds.

Thus, R could increase its profit above π0 by lowering the retail price below pv according to

(12). This gain is denoted by ∆p(w) below. Along the efficient contract locus, it is largest at

the pure min RPM contract and decreases as the wholesale price w increases.

If M sets the contract (w∗∗, T ∗∗) with T ∗∗ < 0, then R receives an unconditional payment

upfront. In the extreme case, R could simply pocket this payment and revert to its outside

option. The gain from this kind of opportunistic behavior is −T ∗∗. More generally, along the

set of efficient contract combinations characterized in Proposition 5, this gain is given by −T (w),

which decreases when w is reduced because this allows M to lower the trade allowance.

Now suppose that R behaves opportunistically only if the gain from doing so surpasses a

certain threshold value K > 0. This threshold can be interpreted as a reduced-form measure

of the costs of opportunistic behavior. For instance, ignoring a min RPM recommendation

or pocketing a trade allowance may damage the retailer’s reputation in future negotiations,

reduce the likelihood of receiving favorable terms from the manufacturer in later periods, or

create internal and legal costs if the deviation has to be justified or concealed. K captures the

idea that small deviations are not worth pursuing, while larger deviations become attractive

once their profit gain exceeds the retailer’s reputational, relational, or organizational cost of

behaving opportunistically.

We show that, under this assumption, an intermediate combination of a trade allowance and

a min RPM can dominate both polar instruments.

By Proposition 5, all efficient combinations between the pure min RPM contract and the

pure trade-allowance contract are given by

w ∈
[
wPF , ψ′(D(pv))

]
together with the transfer T (w) characterized in (25), or equivalently (26). At w = wPF , we

have T (w) = 0, so the contract is a pure min RPM contract. At w = w∗∗ = ψ′(D(pv)), we have

29



T (w) = T ∗∗ < 0, so the contract is a pure trade-allowance contract. For all intermediate values,

the contract combines a min RPM clause with a trade allowance.

We consider two possible retailer deviations. First, R may pocket the trade allowance and

revert to its outside option. Since a trade allowance corresponds to T (w) < 0, the gain from

this deviation is

∆T (w) := −T (w). (27)

By (26), this can be written as

∆T (w) = D(pv)(w − wPF ).

Hence, the incentive to pocket the trade allowance is strictly increasing in w. Intuitively, a higher

wholesale price requires a larger trade allowance to keep R’s participation constraint binding,

and this larger upfront payment increases R’s gain from simply pocketing the payment.

Second, R may ignore the minimum RPM clause and choose its privately optimal retail price

according to (12). The gain from this deviation is

∆p(w) = max
p

{D(p)(p− w)− ϕ(D(p))} − [D(pv)(pv − w)− ϕ(D(pv))] . (28)

The first term is R’s operating profit after setting the optimal retail price given the contracted

wholesale price. The second term is R’s operating profit when it respects the prescribed retail

price pv. The transfer T (w) cancels because it is unconditional and is paid independently of the

retail price.

By the envelope theorem,

d∆p(w)

dw
= −D(p∗(w)) +D(pv). (29)

For all w < ψ′(D(pv)), R wants to undercut pv, so that p∗(w) < pv. Since demand is downward

sloping, this implies D(p∗(w)) > D(pv). Hence,

d∆p(w)

dw
< 0.

A higher wholesale price therefore reduces R’s gain from violating the minimum RPM clause.

Note that the two deviations are mutually exclusive, as the retailer cannot both pocket the

trade allowance and simultaneously ignore the price recommendation. The manufacturer thus

faces a simple trade-off. Increasing w reduces the minimum-RPM deviation incentive, but it

requires a larger trade allowance and therefore increases the allowance-pocketing incentive. The

relevant deviation gain is

∆(w) = max{∆T (w),∆p(w)}. (30)
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Because ∆T (w) is strictly increasing in w, whereas ∆p(w) is strictly decreasing, any interior

deviation-minimizing mixed contract equalizes the two deviation gains:

∆T (w
∗) = ∆p(w

∗). (31)

Substituting the expressions above gives

D(pv)(w∗ − wPF ) = max
p

{D(p)(p− w∗)− ϕ(D(p))} − [D(pv)(pv − w∗)− ϕ(D(pv))] .

Using (23), evaluated at p = pv, this condition simplifies to

max
p

{D(p)(p− w∗)− ϕ(D(p))} = π0. (32)

This is precisely the condition characterizing the constrained wholesale-only solution in (18).

Hence, w∗ = wc. The deviation-minimizing mixed contract is therefore

(wc, pv, T c), T c := D(pv)(wPF − wc) < 0,

and the minimized maximal deviation gain is

∆∗ = ∆T (w
c) = ∆p(w

c) = min
w∈[wPF ,ψ′(D(pv))]

max{∆T (w),∆p(w)}. (33)

The wholesale price is chosen as in the constrained wholesale-only contract. The min RPM

clause then prevents R from using this wholesale price to set a retail price below pv, while the

trade allowance keeps R’s participation constraint binding. Compared to the pure minimum-

RPM contract, the higher wholesale price weakens the incentive to undercut the prescribed

retail price. Compared to the pure trade-allowance contract, the smaller allowance weakens the

incentive to simply pocket the transfer.

Consequently, the mixed contract deters both deviations whenever

K ≥ ∆∗.

It is strictly needed whenever both polar instruments are vulnerable, while the optimally chosen

mixture is not. This is the case if and only if

∆∗ ≤ K < min
{
∆p(w

PF ),∆T (w
∗∗)
}
. (34)

In this range, a pure min RPM contract induces opportunistic undercutting, and a pure

trade-allowance contract induces opportunistic pocketing. The mixed contract, by contrast,

reduces both deviation gains below the opportunism threshold K.
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Linear Example: Optimal Mixture. To illustrate this result, we return to the linear speci-

fication of Section 2.5,

D(p) = 1− p, ϕ(q) = F > 0, ψ(q) = q2,

with π0 = 0, and focus on the min-RPM region F ∈ (1/16, 1/8]. From Section 2.5, pv = 3/4,

qv = 1/4, wPF = 3/4− 4F , and w∗∗ = ψ′(qv) = 1/2. Hence the efficient contracts between the

pure min-RPM contract and the pure trade-allowance contract are characterized by

w ∈
[
wPF , w∗∗] , T (w) =

1

4
(wPF − w).

The endpoint w = wPF is the pure min-RPM contract, while w = w∗∗ is the pure trade-allowance

contract.

Along this locus, the gain from pocketing the trade allowance is −T (w) = (w − wPF )/4. If

instead the retailer ignores the min-RPM clause, its best response is p∗(w) = (1 + w)/2, which

gives the price-deviation gain (1/2− w)2/4. Thus,

∆(w) = max

{
1

4
(w − wPF ),

1

4

(
1

2
− w

)2
}
.

The optimal mixture equalizes the two deviation gains. Solving

w − wPF =

(
1

2
− w

)2

yields

wc = 1− 2
√
F , T c = −

(√
F − 1

4

)2

.

This coincides with the constrained wholesale-only solution from Section 2.5, with an additional

trade allowance and a min RPM clause that prevents the retailer from abusing wc to set a retail

price below pv. Thus the deviation-minimizing mixed contract is

(wc, pv, T c) =

(
1− 2

√
F ,

3

4
,−
(√

F − 1

4

)2
)
,

with minimized maximal deviation gain

∆∗ = −T c =
(√

F − 1

4

)2

.

At the two endpoints, the relevant deviation gains are

∆p(w
PF ) = 4

(
F − 1

16

)2

, ∆T (w
∗∗) = F − 1

16
.

Since F ≤ 1/8, the former binds. Hence the mixed contract has a strict role whenever(√
F − 1

4

)2

≤ K < 4

(
F − 1

16

)2

.

In this range, both pure instruments induce retailer opportunism, whereas the mixed contract

deters both deviations.
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4 Conclusion

This paper provides a novel rationale for the strategic use and social desirability of min RPM

within a pure successive monopoly framework, driven by decreasing retail average costs and/or

a strictly positive retailer outside option. While classic economic theory since Spengler (1950)

establishes that vertical price floors are entirely redundant in dyadic structures, we demonstrate

that this conventional wisdom breaks down when these two downstream characteristics collide

with increasing upstream marginal costs. Under standard linear contracts, the pressure from

decreasing retail average costs and/or a binding retailer outside option forces the manufacturer

to depress the wholesale price below sustainable production margins. Our analysis demonstrates

how min RPM restores vertical efficiency precisely when these wholesale prices fall short, offering

balanced insights for modern antitrust policy. If this downward pressure is moderate, trade

remains viable, but min RPM is socially harmful because it artificially inflates retail prices back

to the monopoly level and reduces social welfare. However, if the decreasing retail average costs

or the retailer’s outside option becomes excessively large, linear pricing causes vertical trade

to collapse completely. In this critical region, min RPM is socially desirable by serving as a

commitment device that prevents a market breakdown and restores efficient trade.

Our first extension accommodates the historical legal reality of vertical restraints by evalu-

ating the Colgate doctrine. We demonstrate that even under a strict per se ban on minimum

price floors, a manufacturer’s unilateral right to refuse to deal can act as an efficient corrective

safeguard. This veto power structurally alters the market equilibrium if and only if the joint

pressure from decreasing retail average costs and the retailer’s outside option would otherwise

cause trade to break down under linear pricing. It enables firms to implement the vertically in-

tegrated solution without giving the manufacturer the leverage to abuse min RPM for excessive

rent extraction.

Furthermore, our analysis resolves a long-standing puzzle regarding the simultaneous de-

ployment of overlapping vertical restraints by introducing retailer opportunism in an incomplete

contract environment. When contracts are incomplete, single-instrument regimes fail because

the retailer faces two competing channels of opportunism that depend on the underlying cost

structures and buyer power. Under a pure trade allowance, which is required to satisfy the

retailer’s participation constraint, the retailer is incentivized to pocket the upfront payment

without supporting the product. Conversely, under a pure min RPM recommendation, the re-

tailer exploits the inflated retail margin to opportunistically undercut the price floor and expand

sales volume. We formalize how a strategic multi-instrument combination of both restrictions
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balances these opposing forces and minimizes the retailer’s net returns from misbehavior in both

directions simultaneously.

Finally, our findings offer balanced insights for antitrust policy, confirming that a rigid per

se ban on vertical price floors can inadvertently trigger severe failures in contract participation

and lead to a market collapse. Specifically, our model highlights that the substantial gatekeeper

power of modern retailers—derived from scarce shelf space and resulting in downward price

pressure—makes the combined deployment of additional vertical instruments, such as trade al-

lowances and min RPM, economically necessary to ensure the efficiency and viability of the

vertical relationship. Consequently, these results strongly support a structured rule-of-reason

assessment that distinguishes between market-saving efficiencies in channels distressed by high

retail outside options or steep economies of scale, and purely anticompetitive restraints in in-

herently viable markets.
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