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The strategic value of partial vertical integration
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Abstract

We investigate the strategic incentives for partial vertical integration, namely, partial
ownership agreements between manufacturers and retailers, when retailers privately know
their costs and engage in differentiated good price competition. The partial misalignment
between the profit objectives within a partially integrated manufacturer-retailer hierarchy
entails a higher retail price than under full integration. This ‘information vertical effect’
translates into an opposite ‘competition horizontal effect’: the partially integrated hier-
archy’s commitment to a higher price induces the competitor to increase its price, which
strategically relaxes competition. Our analysis provides implications for vertical merger
policy and theoretical support for the recently documented empirical evidence on partial

vertical acquisitions.
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1. Introduction

Most of the practical and theoretical debate about the firms’ organizational structure in ver-
tically related markets has focused on two extreme alternatives: full vertical integration and
separation. However, it is quite common to observe partial vertical integration, namely, partial
ownership agreements in which a firm acquires less than 100% of shares in a vertically related
firm (e.g., Allen and Phillips 2000; Fee et al. 2006; Reiffen 1998). Emphasizing the relevance of
partial vertical integration, Riordan (2008) reports that in 2003 News Corp., a major owner of
cable programming networks in the US, acquired 34% of shares in Hughes Electronics, which op-
erates via its wholly-owned subsidiary Direct TV in the downstream market of direct broadcast
satellite services. Gilo and Spiegel (2011) provide empirical evidence that partial vertical inte-
gration is much more common than full integration in telecommunications and media markets in
Israel. For instance, Bezeq operates in the broadband Internet infrastructure market and holds
a share of 49.77% in DBS Satellite Services that competes in the downstream multi-channel
broadcast market.

Partial acquisitions have recently received great attention in antitrust control.? Despite the
practical relevance of this phenomenon, relatively little theoretical research has been devoted so
far to partial vertical acquisitions. The aim of this paper is to investigate the strategic incentives
of vertically related firms to partially integrate and their competitive effects.

We address this question in a setting where two manufacturer-retailer hierarchies engage in
differentiated good price competition and retailers are privately informed about their production
costs. The economic literature has emphasized since Crocker’s (1983) seminal contribution that
a major problem within a supply hierarchy is that a firm can access privileged information
about some relevant aspects of the market. In our framework, a manufacturer exclusively deals
with its retailer, which is reasonable in the presence of product-specific investments that have
to be sunk before production decisions take place.? Moreover, in line with the main literature
on competing hierarchies under asymmetric information (e.g., Coughlan and Wernerfelt 1989;
Katz 1991; Martimort 1996; Martimort and Piccolo 2010), bilateral contracting within a supply
hierarchy is secret. This reflects the natural idea that the trading rules specified in a contractual
relationship are not observed by competitors and therefore cannot be used for strategic purposes.
Alternatively, these rules can be easily (secretly) renegotiated if both parties agree to do so.

In the benchmark case of full information within a supply hierarchy, a manufacturer that
uses non-linear (secret) contracts is indifferent about the ownership stake in its retailer. This
is because the manufacturer makes the retailer residual claimant for the hierarchy’s profits
and appropriates these profits through a fixed fee. The outcome of vertical integration is
achieved irrespective of the ownership stake, and therefore vertical ownership arrangements are
inconsequential.

This well-known ‘neutrality result’ (Coughlan and Wernerfelt 1989; Katz 1991) does not
hold in the presence of asymmetric information. To begin with, consider a successive monopoly

framework where a manufacturer-retailer pair operates in isolation and the retailer is privately

n the sequel, we discuss the antitrust approach to partial acquisitions.

2For instance, bilateral exclusive relationships are common in the video rental market. Blockbuster provides
each downstream retailer with the exclusive right to sell its brand in a geographical area where competing retailers
distribute alternative brands.



informed about its costs. It is well established in the economic literature (e.g., Gal-Or 1991c)
that asymmetric information within a supply hierarchy entails a higher retail price in order to
curb the (costly) informational rents to the retailer. Full vertical integration guarantees the
owner of the hierarchy complete control and removes the problem of asymmetric information,
which improves the hierarchy’s joint profits.

We show that the strict preference for full vertical integration does not carry over in a
competitive environment. In a setting where two manufacturer-retailer pairs engage in dif-
ferentiated good price competition, partial vertical integration can emerge in equilibrium. In
line with the successive monopoly framework, a partial vertical ownership agreement entails
an information vertical effect: the partial misalignment between the profit objectives of the
manufacturer and the retailer leads to a higher retail price than under full integration in order
to reduce the informational rents to the retailer. For a given price of the competitor, this form
of double marginalization from asymmetric information reduces the hierarchy’s profitability rel-
ative to full integration. In a competitive environment, however, the information vertical effect
translates into an opposite competition horizontal effect: the partially integrated hierarchy’s
commitment to a higher price induces an accommodating behavior of the rival that increases its
price as well. Therefore, partial vertical integration is profitable since it constitutes a strategic
device to relax competition. The trade-off between the benefits of softer competition and the
informational costs drives the equilibrium degree of vertical integration.

To better appreciate the rationale for our results, it is important to realize that, when a
manufacturer is partially integrated with its retailer, it is common knowledge that there exists no
contract which can ‘solve’ the problem of asymmetric information within the supply hierarchy.
It follows from the seminal paper of Katz (1991) that, even when contracting is secret, this can
affect the play of the continuation game. In our model, the rival firm — the ‘outside party’ in
Katz’s (1991) terminology — anticipates that the partially integrated hierarchy’s retail price
will be higher than under full integration, which induces the rival to increase its price in a game
of strategic complementarity. Therefore, partial vertical integration exhibits a commitment
value a la Katz (1991) that relaxes competition.

Partial ownership agreements have been examined by the US antitrust law since a long time.
Section 7 of the Clayton Act of 1914 (currently, Section 18 of Title 15 of the US Code) provides
that

“no person engaged in commerce or in any activity affecting commerce shall ac-
quire, directly or indirectly, the whole or any part of the stock or other share capital
and no person subject to the jurisdiction of the Federal Trade Commission shall ac-
quire the whole or any part of the assets of another person engaged also in commerce
or in any activity affecting commerce, where [...] the effect of such acquisition may
be substantially to lessen competition, or to tend to create a monopoly”.3

In the Horizontal Merger Guidelines revised in 2010 a section has been introduced which is
explicitly devoted to partial acquisitions. The seminal articles of Bresnahan and Salop (1986),
Reynolds and Snapp (1986) and O’Brien and Salop (2000) provide a formal foundation for the

3The quotation (with emphasis added) is available at http://www.law.cornell.edu/uscode/text/15/18.



antitrust control of partial acquisitions between rival firms since they can entail a dampening
of competition. More recently, Gilo et al. (2006) show the collusive effects of partial cross
ownership. Foros et al. (2011) find that rival firms can prefer partial acquisitions to full mergers,
which leads to softer competition. The main contribution of our paper is to unveil the strategic
incentives for partial ownership agreements between firms that do not compete with each other
but are vertically related. Our results indicate that partial vertical acquisitions can emerge in
equilibrium and mitigate competition relative to full vertical mergers. As discussed in Section
8, our analysis extends to vertically related markets Foros et al. (2011)’s recommendation for
antitrust investigations of partial divestitures. In the same vein, we also provide theoretical
support for antitrust policies that favor full mergers over partial acquisitions.

In other countries, such as Austria, Germany, the UK, Australia, Canada, Japan and New
Zealand, antitrust authorities are also entitled to scrutinize partial ownership agreements. For
instance, the German Bundeskartellamt can investigate partial acquisitions that exhibit a com-
petitively significant influence. However, the European Commission does not have any explicit
competence in this area under the current merger control rules. Recent proposals aim at expand-
ing the remit of the merger control function to enable the FKuropean Commission to examine
partial acquisitions that entail non-controlling minority shareholdings. In the 2013 consulta-
tion document ‘Towards more effective EU merger control’ (p. 3), the European Commission

recommends a reform of the current European merger control system in order to

“extend the scope of the Merger Regulation to give the Commission the option
to intervene in a limited number of problematic cases of structural links [i.e., partial
acquisitions|, in particular those creating structural links between competitors or in
a vertical relationship” .*

The results of our paper suggest that there is scope for antitrust intervention of the European
Commission in this area. Our analysis is presented in a fairly general setting without making
any particular assumption on functional forms. Remarkably, it also provides theoretical cor-
roboration for the empirical evidence recently documented in Ouimet (2013) that partial equity
stakes are more likely to be preferred to full integration in industries requiring relationship-
specific investments, such as vertically related markets. The predictions of our model may serve

as guidance for the empirical work on the competitive effects of partial vertical integration.

2. Related literature

As discussed in the introduction, the economic literature has extensively explored the private
and social effects of partial acquisitions in horizontally related markets. Conversely, the lit-
erature on partial vertical acquisitions is still in its infancy. Dasgupta and Tao (2000) show
that partial vertical ownership may perform better than take-or-pay contracts if upstream firms
make investments that benefit downstream firms. More recent contributions are Greenlee and
Raskovich (2006), Hunold et al. (2012) and Levy et al. (2016). In Section 8 we compare these

contributions with our work when discussing the antitrust policy implications of our results.

“The document (including the quotation with emphasis added) can be found at
http://ec.europa.eu/competition/consultations/2013_merger_control/merger_control_en.pdf.



Our analysis is also related to the literature on the strategic delegation in a competitive
environment. The idea that, in a full information framework, delegation can act as a strategic
commitment device to relax competition traces back to Fershtman and Judd (1987), Sklivas
(1987), Bonanno and Vickers (1988) and more recently Jansen (2003). In particular, Bonanno
and Vickers (1988) find that in a differentiated good price competition model a manufacturer
prefers to sell its product through an independent retailer rather than directly to consumers if
it can publicly commit to a wholesale price above marginal costs, which induces a more lenient
behavior of rivals. However, as shown by Coughlan and Wernerfelt (1989) and Katz (1991),
this result no longer holds when contracts cannot be observed by rivals. Katz (1991) specifies
that the strategic value of delegation is restored if it is common knowledge that there exists
no contract that can solve the agency problem. Caillaud and Rey (1995) provide an overview
of the strategic use of vertical delegation. Gal-Or (1992, 1999) shows in alternative settings of
asymmetric information that firms may follow different strategies of integration and separation.
Along these lines, Barros (1997) demonstrates that in an oligopolistic industry some firms may
profit from a commitment to face asymmetric information about their agents’ operations, since
they are prevented from extracting full surplus and can provide the agents with a credible
incentive to invest. Contrary to the aforementioned contributions, we allow for a partial degree
of vertical integration and show that partial vertical ownership agreements trade off the benefits
of softer competition against the informational costs.

Our paper also belongs to the literature on vertical restraints. For our purposes, early rel-
evant contributions are Rey and Stiglitz (1988, 1995) and Gal-Or (1991a, 1991b) that explore
the impact of vertical restraints on competition. Martimort (1996) investigates the choice of
competing manufacturers between a common and an exclusive retailer in a setting of adverse
selection. Martimort and Piccolo (2007) qualify the results of Gal-Or (1991c) about the choice
between resale price maintenance and quantity fixing contracts, according to the retailers’ tech-
nology for providing services. In a model with competing manufacturer-retailer pairs, Martimort
and Piccolo (2010) and Kastl et al. (2011) show that manufacturers may strategically prefer
quantity fixing to resale price maintenance and explore the welfare consequences of these con-
tractual relationships. Piccolo et al. (2014) investigate the allocation of residual claimancy in
a setting with competing principal-agent hierarchies and demonstrate that a principal may find
it optimal to retain a share of surplus from production with an inefficient agent because this
reduces the mimicking incentives of the efficient agent. Our paper provides novel insights into
the interaction between competition and the organizational structure of vertically related firms,
and shows that a manufacturer can prefer to partially integrate with its retailer since the partial
internalization of the retailer’s rents leads to a dampening of competition.

The rest of the paper is structured as follows. Section 3 sets out the formal model. Section
4 considers the benchmark case of a manufacturer fully informed about the costs of its retailer.
Section 5 shows that, in the presence of asymmetric information, partial vertical integration can
emerge in equilibrium. Using explicit functions, Section 6 derives the equilibrium degree of ver-
tical integration and performs a comparative statics analysis. Section 7 investigates alternative
assumptions and the robustness of the results. Section 8 discusses some antitrust policy and

empirical implications. Section 9 concludes. All formal proofs are provided in the Appendix.



3. The model

Setting We consider a vertically related market where two manufacturers, M; and Ms, pro-
vide symmetrically differentiated goods through two retailers, Ry and Ro, which engage in price
competition. As discussed in the introduction, we assume that each manufacturer is in an ex-
clusive relationship with one retailer. In the spirit of Martimort and Piccolo (2010), we examine
a setting where manufacturer M; and retailer R; exclusively deal with each other, while man-
ufacturer Ms is fully integrated with retailer Re. As explained in Section 7.5, our results carry
over in a more symmetric setting where both supply hierarchies decide on the degree of vertical
integration.

We denote by ¢; (pi,p—i) the (direct) demand function for good ¢ = 1,2, which satisfies the

following assumption.

Assumption 1 —8%(5;39”) > 8‘1"%5*0 >0 (product substitutability).

Goods are imperfect substitutes (the second condition holds with equality for independent
goods), and own-price effects are larger than cross-price effects.

Manufacturer M offers retailer R; a contract that specifies a retail price p; for the good
and a fixed franchise fee ¢; paid by the retailer to the manufacturer for the right to sell the
good. The practice of dictating the final price to a retailer is commonly known as resale price
maintenance. In Section 7.3 we show that our main results remain valid under a two-part tariff
specifying a unit wholesale price and a fixed fee. Notably, resale price maintenance yields the
manufacturer higher profits than a two-part tariff, and therefore our analysis does not depend
on any restriction on the contract set that limits the manufacturer’s profits.

Let 61 € {60;,0;} be R;’s (constant) marginal costs, whose realization is R;’s private infor-
mation at the time the contract is signed with Mj. Costs are §; with probability v € (0,1) and
0, with probability 1 — v. We define by Af = 6, — 6; > 0 the spread of the cost distribution.

Retailer R;’s interim expected profits are

TR, = (p1 — 01) Eg, [q1 (p1,p2) |61] — t1, (1)

where FEy, [q1 (p1,p2) |61] represents the expected quantity of R;. The profits in (1) are interim
expected, since they are evaluated at the contractual stage where R; is informed about its own
costs 61 but does not know the costs 6y of the competitor My — Ry. We allow for positive
correlation between retail costs (e.g., Gal-Or 1991b, 1999; Martimort 1996), and therefore R;’s
uncertainty on 6 depends on the realization of ;. This reflects the idea that in competitive
markets the costs of rival firms are usually subject to common trends. Notably, our results fully
apply with independent costs. In the example provided in Section 6, we consider the case of
perfect cost correlation, which implies #; = 5. In Section 7.4 we investigate the impact of cost
correlation on the equilibrium ownership stake that the manufacturer holds in its retailer.

Manufacturer M;’s interim expected profits are

T =t + p{(p1 — 01) Eo, [q1 (p1,p2) [01] — t1}, (2)

which is a weighted sum of the upstream profits from the franchise fee ¢; (manufacturing costs



are normalized to zero) and the downstream profits wg, in (1) from retail operations. When
offering a contract to Ry, M; is concerned about the profits in (2). The parameter p € [0, 1]
denotes the ownership stake acquired by M; in R;. Following O’Brien and Salop (2000), p
captures the financial interest of the acquiring firm, which is entitled to receive a share of the
profits of the acquired firm. If p = 0, the two firms are fully separated. If p € (0,1), M; has
a partial ownership stake in Rj, and therefore the two firms are partially integrated. If p = 1,
My wholly owns R; and the two firms are fully integrated.

It is worth noting that the ownership stake p does not appear in R;i’s profit function in
(1). Therefore, Ry maximizes the full profits arising from the retail activities irrespective of the
ownership stake acquired by M;. In other terms, all the shareholders of Ry are treated equally.
In line with some relevant contributions (e.g., Farrell and Shapiro 1990; Greenlee and Raskovich
2006; Hunold et al. 2012), this assumption can be justified on several grounds. The acquisition
of a passive (non-controlling) ownership stake ensures the acquiring firm a participation in the
acquired firm’s profits but it does not entail any corporate control. This ‘silent financial interest’
does not lead to any change in the incentives of the acquired firm (e.g., Bresnahan and Salop
1986). Moreover, corporate law or antitrust law can impose a legal requirement — known as
‘fiduciary obligation’ —, which provides that the managers of the acquired firm must act in the
interest of the firm as an independent, stand-alone entity. The main purpose of this requirement
is the protection of the minority shareholders, in particular those with no other holdings. This
implies that, even when the acquiring firm holds a large financial interest, the acquired firm
continues to maximize its stand-alone profits. O’Brien and Salop (2000) provide an accurate
discussion of how the requirement of fiduciary obligation can be implemented in practice.®

We wish to derive the equilibrium degree of vertical integration between manufacturer M
and retailer Rj, namely, the ownership stake p that M; decides to acquire in R;. In line with
the main literature on partial acquisitions (e.g., Foros et al. 2011; Greenlee and Raskovich 2006;
Hunold et al. 2012), we assume that M chooses the ownership stake p in R; that maximizes the
(expected) joint profits of the two firms. This ensures that M; can design an offer to Ry which
makes the shareholders in both firms better off, so that they will find it mutually beneficial to
sign such an agreement.® A joint profit maximizing ownership agreement does not leave any
scope for mutually beneficial renegotiations and exhibits a commitment value. In Section 7.2
we consider the case in which the manufacturer maximizes its own profits when deciding on the
ownership stake. In order to focus on the strategic effects of acquisition, we abstract from any

cost saving that may arise from the ownership arrangement.

5We recognize that a sufficiently high ownership stake may influence the decisions of the acquired firm in favor
of the acquiring firm. However, as long as the acquired firm does not fully internalize the objectives of the acquiring
firm, the conflict of interests within the supply hierarchy and the problem of asymmetric information persist, so
that our qualitative results apply. If the acquiring firm obtains full corporate control above a certain threshold
that induces the acquired firm to maximize joint profits (or which allows the acquiring firm to access the acquired
firm’s relevant information), the problem of asymmetric information disappears above this threshold. The benefits
of partial vertical integration still arise, but the equilibrium ownership stake depends on this threshold.

In a similar vein, Farrell and Shapiro (1990) suggest the criterion of joint profits to derive the equilibrium
ownership stake. Notably, this approach seems to reflect the practice of takeovers and acquisitions. For instance,
in the US a bidder that makes an offer to purchase less than 100% of the shares of a firm must accept all shares
tendered on a pro-rated basis. For further discussion on this point, we refer to Foros et al. (2011).



The interim expected profits of the fully integrated supply hierarchy My — Ry are

72 = (p2 — 02) Ey, [q2 (p1,p2) 02], (3)

where Ey, [g2 (p1,p2) |62] denotes the expected quantity of My — Rs.” The two competing
hierarchies do not know the costs of each other but, as discussed previously, their costs can be
positively correlated. As it will become clear in the sequel, since My — Rs is fully integrated,
our results are unaffected if My does not know the costs of its downstream division Rs.

In order to characterize the equilibrium of the game, we impose the following conditions on
the functional forms of profits m;, ¢ = 1,2, where m € {7g,, 7 } and 72 are given by (1), (2),
(3), and on the functional form of M; — Ry’s joint profits mas, —g, (e.g., Vives 2001, Ch. 2).

9%m;
Op;iOp—;

Assumption 2 > 0 (strategic complementarity).

O%*mar, —my
0p>

9%m;

Assumption 3 o

<0, < 0 (concavity).

2, 2. ‘
% + apa,é{;i, < 0 (contraction,).

Assumption 4

Assumption 2 indicates that the firms’ best-response functions are positively sloped (Bulow
et al. 1985).% Assumption 3 guarantees that the second-order optimality conditions are satisfied

and ensures together with Assumption 4 that the equilibrium of the game is globally stable.

Contracting In line with relevant contributions on competing hierarchies under asymmet-
ric information (e.g., Coughlan and Wernerfelt 1989; Gal-Or 1999; Kastl et al. 2011; Katz
1991; Martimort 1996; Martimort and Piccolo 2010), bilateral contracting within a hierarchy
is secret. We invoke the revelation principle (e.g., Myerson 1982) in order to characterize the
set of incentive feasible allocations. In our setting, this means that, for any strategy choice of
Ms — Ry, there is no loss of generality in deriving the best response of M; within the class
of direct incentive compatible mechanisms. Specifically, M; offers R; a direct contract menu
{tl <§1> , D1 (gl) }516{91,0h} that determines a fixed franchise fee t; (.) and a retail price p; (.)

contingent on R;’s report 01 € {6;,0;,} about its costs 6;. This contract menu must be incentive
compatible, namely, it must induce R; to report truthfully its costs, which implies 51 = f1 in
equilibrium.”

In our setting contracts are incomplete, since M; cannot contract upon either the retail

price of the competitor Ms — Rs or any report of My — Ry about its costs. This assumption has

"In the baseline model we do not impose any particular restriction on 6y that can take values either within a
discrete set or an interval. Moreover, we only require standard regularity conditions on the probability distribution
function for 5.

8Sufficient (albeit not necessary) condition on the demand function for Assumption 2 is % >0. In
the sequel, we sometimes make use of this condition.

9Since the manufacturer can obtain (a part of) the retailer’s profits, it might infer the value of the retail costs
and implement a penalty that extracts the full profits of the retailer arising from cost misreporting. However,
this penalty is unfeasible in a range of reasonable circumstances. The profit realization may be affected by
(independent) random shocks which, for instance, occur after the firms’ decisions. In this case, retail costs
cannot be directly inferred from the retailer’s profits and, especially in the presence of limited liability, it would
be unfeasible to design any penalty that deters cost misreporting. Furthermore, the fine implemented by the
manufacturer would have the only effect of expropriating the profits of the other shareholders of the retailer.
This would be interpreted as a violation of their rights and condemned by antitrust authorities.



a solid foundation in the literature (e.g., Gal-Or 1991a, 1991b, 1992, 1999; Kastl et al. 2011,
Martimort 1996; Martimort and Piccolo 2010) and can be justified on several grounds. For
instance, a contract contingent on the retail price of the competitor may be condemned as a

collusive practice by antitrust authorities.'”

Timing The sequence of events unfolds as follows.
(I) M; decides on which ownership stake p € [0,1] to acquire in Rj.
(IT) Ry and My — Ry privately learn their respective retail costs 61 € {0;,6,} and 0.

(III) M; secretly makes an offer {tl <§1> , D1 (§1> }A to R1. The offer can be either
01€{6,,0,}

I If the offer is rejected, each firm obtains its outside option

rejected or accepted by Rj.
(normalized to zero), while My — Ry acts as a monopolist. If the offer is accepted, Ry picks one
element within the contract menu by sending a report 0 € {6, 0} about its costs.

(IV) Competition takes place in the downstream market and payments are made.

The manufacturer’s decision on the ownership stake in the retailer is observable and takes
place before the retailer learns its costs. This reflects the idea that the decisions on the firms’
ownership rights — mainly when scrutinized by antitrust authorities — become public and are
harder to alter than the (generally flexible) production activities that can be adjusted to the
realization of costs. Observability and commitment value are standard features of the ownership
stake in the literature on partial acquisitions. As Foros et al. (2011) emphasize, the use of the
financial and corporate structure of a firm to affect competition is a widespread phenomenon.
In Section 7.1 we consider the case in which the ownership stake can be made contingent on
retail costs and is incorporated into the vertical contract between the manufacturer and the
retailer.

The solution concept we adopt is Perfect Bayesian Equilibrium.'? Proceeding backwards, we
first compute the retail prices at the competition stage for a given ownership stake. Afterwards,

we derive the equilibrium ownership stake.

4. Benchmark: full information within the supply hierarchy

To better appreciate how the strategic value of partial vertical integration follows from the
presence of asymmetric information, we first consider the benchmark case in which M is fully
informed about R;’s costs.

We formalize the main results in the following remark.

Remark 1 If M is fully informed about Ry ’s costs 01 € {0;,04}, the equilibrium retail price p;
charged by M; — R;, ©+ = 1,2, satisfies

0Fq_, (i (Di, p—i) |6:]

Ey_, [qi (Di,p—4) |0:] + (Di — 0;) op;

= 0. (4)

10 Alternatively, the retail price charged by the rival can be hard to observe or verify because of the lack of
proper auditing rights. We refer to Martimort (1996) for a discussion of this assumption.

1A take-it-or-leave-it offer is a standard assumption in the literature on competing hierarchies.

12As a standard equilibrium refinement, we require a ‘no signaling what you do not know’ condition (e.g.,
Martimort 1996). Whenever R; receives an unexpected offer from Mj, it does not change its beliefs about the
equilibrium strategy of M2 — Ro. This condition reflects the idea that a manufacturer cannot signal to its retailer
information that it does not know about the competitor, since the supply hierarchies are independent and act
simultaneously.



The equilibrium ownership stake that My holds in Ry is any p € [0, 1].

The retail price of each supply hierarchy is set above marginal costs in order to equate (ex-
pected) marginal revenues with (expected) marginal costs from retail activities.'> The problem
of manufacturer M; coincides with the problem of the fully integrated hierarchy My — Ry. Since
contracting is secret and cannot be used for strategic purposes, a fully informed manufacturer
using non-linear contracts finds it optimal to remove the double marginalization problem by
making its retailer residual claimant for the hierarchy’s profits, which are extracted via a fixed
fee. Hence, the outcome of full integration is achieved irrespective of the ownership stake p,
and the choice of the degree of vertical integration is inconsequential. This well-known ‘neu-
trality result’” (Coughlan and Wernerfelt 1989; Katz 1991) no longer holds in the presence of

asymmetric information.

5. The case of asymmetric information

As discussed in Section 3, when R; privately knows its costs, M7 can restrict attention to a direct
incentive compatible contract menu {(¢1;, p1;), (t1n, P1n)}, Where (t1;, p1;) and (t1p, p1) are the

contracts designed for the efficient and inefficient retailer, with costs 6; and 6, respectively.

5.1. Competition stage

We first derive the retail prices for a given ownership stake. In addition to the participation
constraints mr,, > 0 and 7g,, > 0 for the efficient and inefficient retailer, the contract offered

by M to Ry, must satisfy the following incentive compatibility constraints
TRy, = (Pu — 01) Eo, [q1 (P11, p2) 101] — tu > (p1n — 01) B, [q1 (p1r,p2) [01] — tin (5)

TRy, = (P1h — On) Eo, [q1 (P11, p2) [08] — tin > (P11 — O0n) Eb, (a1 (P11, p2) |08] — tu- (6)

Conditions (5) and (6) ensure that R; does not benefit from misreporting its costs. As implied
by the Spence-Mirrlees (single-crossing) property, the relevant incentive constraint is the one
for the efficient retailer in (5), which is binding in equilibrium together with the participation
constraint 7g,, > 0 for the inefficient retailer.!* Given the expression for g, in (6) and
TR,, = 0 in equilibrium, we can rewrite the binding constraint (5) after some manipulation as

follows

TRy, = P1h 1 Eey (a1 (P1n, 2) |01] — Eg, [q1 (P1n,p2) |04}
+ 0nEp, [q1 (p1h, p2) [0n] — 010, [q1 (P1n, p2) [01]
= A0FEy, [q1 (p1n,p2) |0n] — (P11 — O1)
x {Eo, [a1 (P1n, p2) |0n] — Eo, (a1 (P1n, p2) |01]}, (7)

which captures the informational rents that the efficient retailer commands to reveal truthfully

its costs. Using mg,, = 0 and the fact that the constraint (5) is binding, M;’s problem of

13 Throughout the analysis we assume interior solutions at the competition stage.
1 Otherwise, M, could increase the franchise fee and be better off. For further technical details we refer to the
proof of Lemma 1 in the Appendix.
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maximizing its (expected) profits in (2) becomes

Jnax v {(pu — 01) Ep, (a1 (P11, p2) |01] — (1 — p) TRy, (P1n) }

+ (1 = v) (p1n — On) Eoy (a1 (P1n:p2) |01 ] - (8)

The supply hierarchy My — Ro maximizes its profits in (3) as follows
max (pz — 62) Eo, [a2 (p1,p2) [02] (9)

After taking the derivative of wg,, in (7) with respect to pip,

9 OF p2) |0
% = Q (p1n) =00~ [mg;ll’; p2)lon] _ Eqg, [q1 (p1h,p2) 10n] + Ea, [q1 (P11, p2) |01]
OFg, [q1 (P1n;p2) 0n]  OEy, [q1 (p1n,p2) |01]
R - 1
(plh 05){ 8plh Gplh < 0’ ( O)

we can formalize the equilibrium retail prices for a given ownership stake p.?

Lemma 1 If Ry is privately informed about its costs 01 € {0;,0}}, the retail price charged by
My — Ry is py € {p};; P51}, where p}; and pj, respectively satisfy

OFg, [q1 (p1;,p5) |01]
Opu

OEg, (a1 (p1n,P3) |0n]
Op1n
with ¢ (v) = 1%,;. Furthermore, the retail price p3 charged by Ma — Ry satisfies

Ep, [ (11, ) [61] + (1, — 61) =0 (11)

Eo, [q1 (P1ns P2) [0h] + (P14 — On) -0 A -p)Qpy) =0,  (12)

0Ey, a2 (P}, p3) |02]
3]92

Ep, a2 (p1,p2) 2] + (p3 — 02) =0. (13)

Equipped with Lemma 1, we can show how the ownership stake affects the equilibrium retail
prices. To simplify notation, we define py; as the full information equilibrium price of R; with
costs O, k=1, h.

op*
alh < 07

Proposition 1 If p = 1, then pj; = pu, pj;, = Pin, P5 = D2. Furthermore, aa%l <0, :

%—pp; < 0, where equalities follow if consumer demands are independent.

We illustrate the results of Lemma 1 and Proposition 1 with the help of Figure 1.16 Note
that M;’s asymmetric information best-response function 7, for low costs (6; = 6;) coincides
with the corresponding full information best-response function 7y, regardless of the ownership
stake. This is because R;’s informational rents in (7) are independent of py; and therefore M;
does not find it profitable to implement any price distortion for the efficient retailer.

The ownership stake p affects the position of M;’s asymmetric information best-response
function rj,, for high costs (61 = 03), relative to the corresponding full information best-response

function 71j. Specifically, with a full acquisition of Ry (p = 1), the two best-response functions

5The sign of (10) follows from Assumptions 1-2 and positively correlated (or independent) costs.
16The figure considers the case of linear demand.
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Figure 1: Best-response functions under full and asymmetric information

coincide. In this case, M; maximizes the hierarchy’s joint profits in (8) and fully internalizes
R;y’s informational rents in (7). Since these rents are costless, M; does not want to implement
any price distortion and, as Proposition 1 indicates, the asymmetric information prices in (11),
(12) and (13) reflect the full information levels in (4).

An ownership stake p lower than 1 shifts M;’s asymmetric information best-response func-
tion 7}, outwards, and the price charged by the inefficient retailer is higher than under full
information for any price of the competitor My — Ra. A lower p makes the informational rents
in (7) more costly for M;, because they are internalized to a lesser extent in M;’s objective func-
tion in (8). As (10) reveals, in order to curb the informational rents M; can induce an upward
price distortion for the inefficient retailer.!” Since the ownership stake p measures the degree of
Mi’s internalization of Ri’s rents, the magnitude of this form of double marginalization from
asymmetric information increases when p declines. The outward shift in M;’s best-response
function 77, for p < 1 moves in the same direction M;’s expected best response (from 7§ to r{*),
while My — Ra’s best response is clearly unaffected (7 = r3).!® Therefore, the two competing
hierarchies can coordinate on higher prices. As Proposition 1 shows, a lower ownership stake p
induces a higher equilibrium price pj,; of the inefficient retailer, which translates into a higher
equilibrium price p3 of the competitor My — Ry in the presence of strategic complementarity.
In response, the equilibrium price pj; of the efficient retailer increases as well.

It is worth noting that this latter result crucially depends on the fact that My — Ry cannot
distinguish between the efficient and inefficient retailer, and it determines the price on the basis
of the (conditional) distribution of R;’s costs. As we will see in Section 6, with perfect cost
correlation the prices of the two supply hierarchies reflect the full information values in case of
low costs, since Mo — Ry knows Rp’s costs and anticipates that M;’s best-response function is

unaffected for low costs.

'"This result is reminiscent of the rent extraction-efficiency trade-off in optimal regulation (e.g., Baron and
Myerson 1982).

8 This holds even under asymmetric information within Ms — R2 since M2 maximizes joint profits and does
not find it profitable to distort the price of the privately informed division Ry. For the sake of clarity, the
best-response function of M2 — Rs is depicted in Figure 1 for a given (and commonly known) 5.
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5.2. Equilibrium ownership stake

Having derived the equilibrium retail prices for a given ownership stake, we can go back to the
first stage of the game and determine the equilibrium ownership stake. Since M; chooses the
ownership stake in Ry in order to maximize the hierarchy’s joint profits, M;’s problem is given
by

Jnax v [p11 (p) — 0] Eo, [q1 (P71, (p) s 03 (p)) 01]+(1 — v) [Ty, (p) — On] Eu, (a1 (P1n () 05 (p)) |0n] -
(14)

We are now in a position to show our main results.

Proposition 2 If Ry is privately informed about its costs, partial vertical integration is more
profitable for M1 — Ry than full vertical integration when consumer demands are interdependent.
The equilibrium ownership stake that My holds in Ry is p* < 1. If consumer demands are

independent, full vertical integration arises in equilibrium, i.e., p* = 1.

Under asymmetric information M; is no longer indifferent about the ownership stake in
R;. If demands are independent and therefore each supply hierarchy acts as a monopolist, full
integration is optimal because it removes any negative informational externality and maximizes
the profits of the supply hierarchy taken in isolation. Notably, we obtain this result without
the need to assume that the manufacturer exogenously acquires any relevant information about
the retailer when they are fully integrated. As Proposition 1 indicates, under full integration
the manufacturer completely internalizes the retailer’s informational rents and does not find it
optimal to implement any price distortion.

Proposition 2 shows that the strict preference for full vertical integration does not carry
over in a competitive environment. In this case, partial vertical integration ensures the supply
hierarchy Mj; — R; higher profits than full integration, and the equilibrium ownership stake
that M; acquires in R; is p* < 1. In order to substantiate the rationale for this result as
provided in the introduction, it is helpful to recall from Proposition 1 that a partial misalign-
ment between the profit objectives within a partially integrated hierarchy (p < 1) leads to an
upward price distortion for the inefficient retailer to reduce the (costly) informational rents to
the efficient retailer. This form of double marginalization from asymmetric information gener-
ates an information vertical effect that reduces ceteris paribus the profitability of the supply
hierarchy. With price competition, the information vertical effect translates into an opposite
competition horizontal effect. Since there exists no vertical contract that can ‘solve’ the prob-
lem of asymmetric information, it follows from Katz (1991) that even with secret contracting a
partially integrated hierarchy can commit vis-a-vis the rival to a higher retail price than under
full integration, which induces the rival to increase its price as well in the presence of strategic
complementarity. Therefore, partial vertical integration constitutes a commitment device a la
Katz (1991) to relax competition. The equilibrium degree of vertical integration trades off the
benefits of softer competition against the informational costs.

To better appreciate the rationale for our results, it is convenient to write a second-order
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Taylor approximation for M; — R;’s joint profits around p =1 as follows

(1 — ﬁ)z 8271-1\41*1'“?»1 (p)
2 op?

O Ry (P)
TM1—R1 (p)’p:ﬁ<1 ~ TMi—Ry (p)’PZI _(1 N ﬁ) 167,01 *

p=1

p=1

As the proof of Proposition 2 shows, we have aTerTRl(p)

- < 0, and therefore a departure
from full vertical integration entails first-order benefits for the supply hierarchy M; — Ry. A
reduction in p from p = 1 has no first-order information vertical effect associated with the
costs of the double marginalization from asymmetric information (minimized at p = 1), but it
induces a first-order competition horizontal effect which is beneficial for M; — R; in terms of
coordination with My — Rs on higher prices. However, a lower p also entails second-order losses
for My — Ry, i.e., 827”4817;2}%1(’)) < 0 (by Assumption 3), which stem from the informational
costs. The resulting trade-off im{)iies that the equilibrium ownership stake diverges from the full
integration outcome until the level that equates the marginal benefits of relaxing competition
with the marginal informational costs.

Since we know from Proposition 1 that a lower ownership stake leads to higher prices, in a
competitive environment there exists a conflict of interests between consumers (and the society
as a whole), whose welfare is maximized under full integration, and the supply hierarchy, which
prefers to partially integrate. In Section 8 we discuss the antitrust policy implications of our

results.

6. An illustrative example

Using explicit functions, we now derive the equilibrium degree of vertical integration and conduct

a comparative statics analysis. The consumer demand for good ¢ = 1, 2 takes the following form

¢ = o — Bpi + vp—i, (15)

where a and  are positive parameters, and v € [0, 3) denotes the degree of substitutability
between goods.'® The profits of Ry, M; and My — Ry are respectively given by (1), (2) and (3),
with retail costs being now perfectly correlated, which implies 61 = 05 € {0;,0}. The assump-
tion of perfect correlation between the retailers’ types is relatively common in the literature on
competing hierarchies (e.g., Kastl et al. 2011; Martimort 1996; Martimort and Piccolo 2010).
As discussed at the end of Section 5.1, with perfectly correlated costs Mo — Ro knows
whether it faces an efficient retailer, whose price is not distorted for the purpose of reducing
the informational rents. This implies that for ;1 = 65 = 6; the retail prices reflect the full
information values, i.e., pf; = py = o;;fi,’

by Mj — Ry and My — Ry for a given ownership stake p are respectively

. (a4 50) (48> = 1%) + 6 () (1= p) [4B°A0 — 42 (o + 6]
P (28— {4B2 -2 1+ 6 ) (1- )}

19The demand system in (15) follows from the optimization problem of a unit mass of identical consumers
characterized by a quasi-linear utility function y + U (g1, g2), where y is the composite good and U (¢1,q2) =
a(q1 +g2) — 5 (bai + bg3 +29g1¢2), with a >0, b > g > 0, and o = 'Z(Qb:ggz), = bzfg27 v = begz (e.g., Vives
2001, Ch. 6).

1 = 1,2. For 01 = 0, = 0}, the retail prices charged

(16)
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. _ (a4 B0n) (48° = %) +7¢ () (1 = p) [282A0 — v (o + 36n) ]
P2t (28— {42 -2 1+ 6 () (1)} |

These results illustrate with explicit solutions the main insights gleaned from Lemma 1 and

(17)

Proposition 1.29 The price in (16) of the inefficient retailer is inflated above the full information
level when the amount of ownership stake p is lower than 1. Differentiating p}, in (16) with

respect to p yields

oty AB°(28—17)A69(v)
9p {482 =21+ ¢ (v) (1 - p)]}°

which indicates that a lower p exacerbates the upward price distortion. As the discussion

0, (18)

after Proposition 1 reveals, this is because M; internalizes to a lesser extent the informational
rents in (7) and therefore it is more inclined to curb these rents with a price increase. For
a given price charged by the competitor Ms — R, this form of double marginalization from
asymmetric information reduces the profits of M; — R; relative to full integration. However,
in the presence of strategic complementarity in prices, Ms — Ro reacts with an accommodating

behavior. Differentiating p3, in (17) with respect to p yields

Opy, _ __ 4B°7 (28— ) AGg (v)
p {482 =21+ () (1—p)]}* ~

where the equality holds for v = 0. A lower p allows the two competing hierarchies to coordinate

0, (19)

on higher prices. Note from (18) and (19) that the price response of Ms — Ry to a change in p
is smoother than the price response of M7 — R1, and it vanishes when consumer demands are
independent (v = 0). Even though the two supply hierarchies share the same costs, M; — Ry
sets a higher price than Ms — Ry for p < 1.

The following proposition illustrates the result of the trade-off between the benefits of softer

competition and the informational costs.

Proposition 3 If Ry is privately informed about its costs 01 € {0;,6,}, the equilibrium owner-
ship stake that M7 holds in Ry is

o = max 41— 7 (48° = 7°) [a — (B — ) 64] 0
¢ (V) {86340 (262 —42) +ytla— (B—7)0u]} [~

(20)

It holds p* < 1 when consumer demands are interdependent (v # 0). In particular, we have
v2(48%2—~2)[a—(B—7)01]

(i) partial vertical integration, i.e., p* € (0,1), if ¢ (v) > PRI T la=(B— 0]’

(i) full vertical separation, i.e., p* = 0, otherwise.

Full vertical integration, i.e., p* = 1, is preferred if consumer demands are independent

(v=0).

Proposition 3 reveals that in a competitive environment partial vertical integration emerges

in equilibrium if the probability v of the efficient retailer is relatively high (recall that ¢ (v) =

ﬁ).m In this case, a partial ownership stake optimally trades off the benefits of softer com-

20We refer to the proof of Proposition 3 in the Appendix for the formal derivation of these results.
2!The condition a — (8 — ) 8 > 0, which ensures positive quantities under full information, implies that the
ratio in (20) is positive for y # 0.
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Figure 2: Product differentiation and ownership stake

petition against the costs of the double marginalization from asymmetric information.
When the probability v of the efficient retailer is low enough, the hierarchy M; — Ry prefers

full separation. To understand the rationale for this result, we write a first-order Taylor ap-

. . O py —
proximation for % around v = 0 as follows

OT M, — R,y

_ O™y —R, _ Py R, _ _525272 [a — (B —7)0n] AG
dp

~ —— + v =
V=0 o =0 Opdv  |,_ (28 —)* (28 +7)

<0,

O —
where 7]%1 il
P

= 0 since any p € [0, 1] maximizes M; — R;’s profits under full information
(see Remark 1). For small values of v, a lower p increases M; — R;’s joint profits, and therefore
full separation arises in equilibrium. This is because, when v is low enough, the problem of
asymmetric information is relatively mild and the benefits of softer competition driven by a
reduction in p dominate the informational costs.

A comparison between panel (a) and panel (b) of Figure 2 indicates that a higher probability
of the efficient retailer shifts the equilibrium ownership stake p* in (20) upwards.?? A more
probable efficient retailer increases the expected informational rents, which exacerbates the
upward price distortion for the inefficient retailer and inflates the informational costs. A higher
level of integration is preferred since it mitigates these costs.

As Figure 2 illustrates, there exists a non-monotone relation between the degree of product
differentiation v and p*, which implies that for intermediate values of the probability of the
efficient retailer full separation can still occur in equilibrium for a range of product differen-
tiation. When each supply chain acts as a monopolist (y = 0), a pattern of full integration
that removes any informational externality within the hierarchy is optimal. If « increases, p*
declines over an initial range of v. As competition intensifies, the benefits of softer competition
become more attractive and this induces a reduction in p*. However, above a certain thresh-
old this pattern is reversed and a higher  translates into a higher p*. This is because, when

competition is relatively fierce, the two supply hierarchies are reluctant to coordinate on high

22In Figure 2 the parameter values are 8 = 1, a = 32 (1 — 7), 6, = A9 = 1.5. Moreover, ¢ (v) = 1.2 in panel
(a), and ¢ (v) = 0.7 in panel (b).
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prices. At the extreme, when goods are close substitutes and competition tends to be perfect,
prices converge to marginal costs and the equilibrium ownership stake approaches the outcome
of full integration (if v — /3, then a — 0 and p* — 1).

Note from (20) that a higher spread of the cost distribution Af = 65, — 6; increases the
equilibrium ownership stake p*. A higher A aggravates the problem of asymmetric information,
which induces a higher p* in order to mitigate the informational costs.

The result in Proposition 3 that the equilibrium ownership stake is lower than 1 holds
whenever consumer demands are interdependent (y # 0). Hence, partial vertical integration
can emerge even with complementary goods (v < 0). As (18) and (19) indicate, a higher price
of the inefficient retailer due to a lower ownership stake than under full integration leads to a
lower price for the complementary good of Ms — Rs, since prices are now strategic substitutes.

This stimulates the output of M; — R; and improves its profits.

7. Robustness

We now discuss some assumptions of the model to gain insights into the robustness of the

results.

7.1. Type-contingent ownership stake

In our model the manufacturer’s decision on the ownership stake is observable and takes place
before the retailer learns its costs. In line with the literature on partial acquisitions, observability
and commitment value of the ownership stake are relevant ingredients of our model. Now,
suppose that the ownership stake is chosen after costs have materialized and it is incorporated
into the vertical contract between the manufacturer and the retailer. In this case, M; secretly
offers R; a contract of the form {p <§1> 1 (51) , D1 (51) } It follows from Piccolo et al. (2014)
that partial vertical integration can still emerge in this alternative scenario. This occurs when
Ry’s profits directly depend on the ownership stake p, and a higher p induces R; to internalize to
a larger extent the hierarchy’s joint profits. With positive cost correlation, R; anticipates that,
after a report of high costs, M; conjectures that the competitor is more likely to be inefficient,
which entails hierarchy’s lower profits in the presence of strategic complementarity. Hence, My
is willing to compensate Ry for this decline in the hierarchy’s profits. A lower ownership stake
designed for the inefficient retailer reduces the interest of the efficient retailer (that reports high
costs) in the hierarchy’s profits and mitigates its incentives to manipulate costs. Differently from
our setting, a partial ownership stake does not arise from the benefits of softer competition but
from a ‘competing-contracts effect’” & la Martimort (1996) and Gal-Or (1999).

7.2. Manufacturer’s profit maximizing ownership stake

In line with the main literature, we derive the ownership stake of My in R; from the joint profit
maximization problem. We now consider the case in which M; chooses the ownership stake

that maximizes its own profits in (2). The equilibrium value for the ownership stake p is the

17



solution to the following program

Juax v {lp1i (p) — 6] Eo, [ (P1; () 03 (p)) 101] — (1 — p) TRy, (P11 (P))}

+ (1 = v) [pin (p) = Onl Eo, [a1 (P11 (p) 13 (P)) |On] (21)

where 7, (p}}, (p)) is given by (7) evaluated in the competition stage equilibrium. As a compar-
ison between (14) and (21) indicates, the strategic incentives to partially integrate are weaker
than under joint profit maximization. A manufacturer that maximizes its own profits when
choosing the ownership stake in its retailer internalizes not only the allocative costs of the
double marginalization from asymmetric information but also the distributional costs arising
from the inability to fully appropriate the retailer’s rents. The informational costs of partial
integration are higher than under joint profit maximization and full integration becomes more
attractive. Partial vertical integration can still emerge in equilibrium as the manufacturer’s
profit maximizing outcome if the retailer’s (expected) informational rents are not too large,
which is typically the case when the spread of the cost distribution Af = 0, — 0; is relatively

small.

7.3. Two-part tariff

The contract that M; offers to R; directly specifies the retail price, which is known as resale
price maintenance. Even though this type of vertical arrangements is sometimes viewed with
skepticism by antitrust authorities, some countries (e.g., New Zealand) traditionally allow this
practice if the beneficial effects can be shown to outweigh the detrimental effects. Remarkably,
in the 2007 case ‘Leegin Creative Leather Products, Inc., v. PSKS, Inc.” the US Supreme
Court replaced the well-established doctrine of per se unlawfulness of resale price maintenance
with a rule of reason which allows a firm to produce evidence that an individual resale price
maintenance agreement is justified.?

Our qualitative results do not depend on the use of resale price maintenance. Suppose that
this form of vertical contracting is not allowed, and M; secretly offers Ry a two-part tariff
{f1, w1} that specifies a fixed franchise fee f; and a wholesale price w; for each unit of input
that M, provides to R;. Manufacturing costs are still normalized to zero. Using a standard
assumption (e.g., Martimort and Piccolo 2007), R; converts M;’s input with a one-to-one
technology into a final product supplied on the retail market. The interim expected profits of

Ry and M; are respectively given by
TRy = (p1 — 61 —w1) Ep, [q1 (p1,p2) |00] — f1 (22)

T = f1 +wiEy, [q1 (p1,p2) 161] + p{(p1 — 01 — w1) Eg, [q1 (p1,p2) |61] — f1}- (23)

The game exhibits the same features as the baseline model, with the difference that M; cannot
dictate the retail price to R;. This implies that, after the offer {f,w;} from My, Ry chooses
the price that maximizes its own profits.

The following proposition summarizes the main results when a two-part tariff is adopted.

23For some empirical evidence on resale price maintenance in Europe, we refer to Bonnet and Dubois (2010).
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Proposition 4 Suppose that M, secretly offers Ry a two-part tariff { fi,w1}. Then,

(i) if My is fully informed about Ry’s costs 61 € {0;,01}, the equilibrium wholesale price is
w1 = 0. The equilibrium ownership stake that My holds in Ry is any pypy € [0, 1];

(i) if Ry is privately informed about its costs 61 € {0;,0}}, the equilibrium wholesale price
is wi € {wy,wi,}, where wy, = Wy and wi, > Wi, with wj, = w1 if p = 1 and ag}% < 0.
The equilibrium ownership stake that My holds in Ry is py, < 1 when consumer demands
are interdependent. If consumer demands are independent, full vertical integration arises in

equilibrium, i.e., pf, = 1.

Proposition 4 shows that our main results are robust to the form of vertical contracting.
Under full information within the supply hierarchy, a two-part tariff is equivalent to a con-
tract specifying a retail price and a fixed fee, since either contractual form removes the double
marginalization problem and therefore the ownership stake that the manufacturer acquires in
the retailer is inconsequential. More relevantly, we find that, in the presence of asymmetric
information, partial vertical integration can still emerge in equilibrium. A manufacturer using
a two-part tariff inflates the wholesale price for the inefficient retailer above the full information
level in order to curb the informational rents to the efficient retailer (e.g., Gal-Or 1991c). This
occurs as long as the manufacturer does not fully own the retailer and therefore the informa-
tional rents are costly. Since a higher wholesale price translates into a higher retail price, partial
vertical integration still constitutes a commitment device to relax competition.

The following corollary shows that the form of vertical contracting affects the equilibrium

degree of vertical integration in a systematic manner.
Corollary 1 It holds pj, > p*, where the equality follows if costs 61 and 0 are independent.

A supply hierarchy prefers a higher level of integration under a two-part tariff than under
resale price maintenance when retail costs are (positively) correlated. As the expressions for
the informational rents (7) and (30) reveal, under either contractual form the efficient retailer
envisages lower profits from a report of high costs in the presence of cost correlation, since it
anticipates that the rival is more likely to be efficient and to set a relatively low price. The
retailer’s lower profits depend on the reduction in the expected quantity weighted by the price-
cost markup. Cost correlation mitigates the retailer’s incentive to manipulate costs, but it
does so to a lower extent under a two-part tariff. This is because the upward distortion of the
wholesale price for the inefficient retailer driven by asymmetric information leads to a lower
price-cost markup and therefore alleviates the profit reduction that the efficient retailer expects
from a report of high costs. In other terms, the double marginalization associated with a two-
part tariff aggravates the manufacturer’s incentive problem, which induces the acquisition of a
higher ownership stake in order to mitigate the informational costs. Resale price maintenance
can replicate the outcome of a two-part tariff at a lower cost in terms of informational rents,
which makes the manufacturer better off. Hence, a two-part tariff will be adopted only when

resale price maintenance arrangements are banned.
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7.4. Cost correlation and ownership stake

The investigation of the impact of correlation between retail costs on the equilibrium ownership
stake delivers results of some interest. Suppose that the retail costs 6; of the supply hierarchy
M;—R;, i = 1,2, can be either ; or 6;, with ex ante probability v € (0,1) and 1—wv, respectively.
Following Piccolo and Pagnozzi (2013) and Piccolo et al. (2014), the vector of the retail costs
(61,602) is drawn from a joint cumulative distribution function such that Pr (6;,6;) = v? + u,
Pr(6;,0,) = Pr(6,0) = v(1—v) — u, and Pr(6;,0,) = (1 —v)> + . The parameter p €
[0, (1 — v)] measures the degree of (positive) correlation between 6 and 2. Using Bayes’ rule,
posterior probabilities are Pr (6 [6;) = v+ £, Pr(0;10,) =v — &, Pr(04|6;) =1 —v — £, and
Pr(0|0h) =1—-v+ {&.

The incentive constraints (5) and (6) for the efficient and inefficient retailer become

TRy, = (P —6) [(V + %) a1 (pu,p2r) + (1 -V - %) q (pu,pzh)} —ty

> (p1n —01) KV + %) @1 (P1n, p2r) + (1 —v— %) ¢ (pm,pzh)} —tip

1—v v

TRy, = (P1n — On) Kl/ = M) a1 (p1n, p2r) + <1 —v+t 1ﬁ> q (plhvp%)} —tin

> (pu — 6h) [(V - u) a1 (p1s p2) + <1 —v+ M) 7l (pu,th)] -ty

1—v 1—v

Using the expression for 7g,, and the fact that mg,, = 0 in equilibrium, we can reformulate the

binding incentive constraint for the efficient retailer as follows

TRy, = A0 [vgr (pin, pa) + (1 — v) q1 (P1n, P2n)]

- ﬁ (p1n — 00 — vAO) a1 (P1h: P2n) — a1 (P1n, P21)] 2

which captures the retailer’s informational rents. For the sake of tractability, we formally derive
the impact of cost correlation p on the equilibrium ownership stake when p is relatively small

and consumer demand takes the linear form in (15).

Proposition 5 Suppose that the degree of correlation p between costs 01 and 02 is small. If Ry
is privately informed about its costs 01 € {0;,04}, the equilibrium ownership stake p* that M

holds in Ry increases (at an increasing rate) with .

The numerical simulations illustrated in Figure 3 show that the result of Proposition 5
carries over for large values of .24 As (24) indicates, a higher price for the inefficient retailer
makes a report of high costs less attractive for the efficient retailer and it does so to a larger

87rRll 827”311 . .
Tt < 0 and Z-5b < 0). In line with the
discussion in Section 7.3, this is because the efficient retailer realizes that the rival is more

extent when costs are more closely correlated (

likely to be efficient and to set a relatively low price, which reduces the retailer’s rents from cost
manipulation. As a consequence, a larger degree of cost correlation increases the manufacturer’s

benefits of a higher price for the inefficient retailer in terms of rent extraction. In other words,

24In Figure 3 the parameter values are v = 0.5, 8 = 1, v = 0.4, a = 19.2, §; = 0. Moreover, 8, = 1.5 (the
bottom line), 6, = 2 (the middle line), and 6, = 2.5 (the top line).
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Figure 3: Cost correlation and ownership stake

for a given ownership stake, the manufacturer is more eager for an upward price distortion
when cost correlation is higher. Since this increases the informational costs within the supply

hierarchy, a higher ownership stake is preferred in equilibrium in order to mitigate these costs.

7.5. Competitor’s vertical integration decision

Throughout the analysis we assume that manufacturer M; faces the fully integrated competitor
M5 — Ry when deciding on the ownership stake p in its retailer R;. This assumption is innocuous
and the outcome of partial vertical integration carries over in alternative settings. It can be

TMq—Rq (p)

immediately seen from the proof of Proposition 2 that the result 9 RE < 0 does not

p=1

depend on the degree of vertical integration of My — Rs. A similar result occurs if the decision
on the level of ownership stake simultaneously takes place in the two supply hierarchies. This is
because the benefits of softer competition arise regardless of what the rival does, and therefore

each supply hierarchy has a unilateral incentive to depart from full integration.

8. Antitrust policy and empirical implications

In line with the theoretical literature, the empirical research on vertically related markets (ex-
haustively surveyed in Lafontaine and Slade 2007) has mainly focused on the binary choice
between separation and integration. However, as documented in some relevant empirical works
(e.g., Allen and Phillips 2000; Fee et al. 2006; Reiffen 1998), partial vertical acquisitions are
a common phenomenon. The predictions of our model about the impact of partial vertical
integration on retail prices lend themselves to empirically testable validations.

As discussed in Section 5.2, a higher degree of vertical integration in our model is welfare
enhancing. A natural policy implication of this result is that any proposal of vertical acquisition
should be approved by a myopic antitrust authority, since it improves welfare relative to full
separation. However, a more sophisticated antitrust policy can achieve better outcomes. A
forward-looking antitrust authority should block partial ownership agreements when it antic-
ipates that firms will prefer full merger to separation. Alternatively, the antitrust authority
should commit to only approving vertical acquisitions above a certain threshold that equates
the marginal benefits of inducing a higher degree of vertical integration with the marginal costs

of discouraging a vertical acquisition altogether.
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We are aware that this kind of strategic commitment of the antitrust authority could be
difficult to implement in practice. A more relevant implication of our results for vertical merger
policy concerns the antitrust scrutiny of partial vertical divestitures. Our analysis suggests
that the decision of a manufacturer to sell a fraction of the shares in its retailer can dampen
competition. Remarkably, this is the case even when the acquirer is a silent investor or a firm
operating in another market. Our conclusions complement the results of Foros et al. (2011)
that show the anticompetitive effects of partial mergers relative to full mergers in horizontally
related markets and recommend antitrust investigations of partial divestitures. By the same
token, takeover regulations could be implemented, which favor full acquisitions over partial
acquisitions.

The policy implications of our model are also in line with the results of Hunold et al.
(2012), which show that, in a full information setting, passive ownership of downstream firms in
their suppliers entails higher retail prices and is profitable with sufficiently intense competition.
Greenlee and Raskovich (2006), however, find that a passive ownership interest of a downstream
firm in an upstream monopoly is generally inconsequential and may harm consumers only in
some circumstances, which limits the scope for antitrust intervention.

A well-known caveat of an antitrust policy recommendation in favor full integration is that
it might induce anticompetitive input foreclosure. However, the empirical evidence suggests
that lower retail prices tend to be associated with full integration (Lafontaine and Slade 2007),
which is consistent with our results. Remarkably, Levy et al. (2016) show that under certain
conditions partial integration is more likely to lead to input foreclosure than full integration.
The predictions of our model provide further corroboration for the anticompetitive effects of
partial vertical integration.

Our results indicate that partial vertical ownership emerges when it can induce an ac-
commodating behavior of rivals, which is typically the case in markets where firms compete
in prices with differentiated goods. This mode of competition can naturally arise in sectors
with relationship-specific investments, such as vertically related markets. Hence, our analysis
provides theoretical support for the empirical investigation of Ouimet (2013) that shows the
preference for partial equity stakes over full integration in these sectors, where the number of
patents is used as a proxy for relationship-specific investments. Conversely, we do not gener-
ally expect partial vertical ownership for strategic purposes when capacity constraints induce
Cournot competition, since the partially integrated hierarchy’s output reduction to curb the

retailer’s informational rents triggers a more aggressive behavior of rivals.

9. Concluding remarks

In this paper we investigate the strategic incentives for partial acquisitions in vertically related
markets where two manufacturer-retailer pairs engage in differentiated good price competition
and retailers are privately informed about their production costs. A partial ownership stake of
a manufacturer in its retailer introduces a misalignment between the profit objectives of the
two firms and entails an upward price distortion for the inefficient retailer in order to reduce the
(costly) informational rents to the efficient retailer. This form of double marginalization from

asymmetric information generates an information vertical effect that reduces the profitability
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of the supply hierarchy taken in isolation. In a competitive environment, the information
vertical effect translates into an opposite competition horizontal effect. The partially integrated
hierarchy’s commitment to a higher price than under full integration induces the rival to increase
its price as well. Therefore, partial vertical integration constitutes a strategic device to relax
competition. The equilibrium degree of vertical integration trades off the benefits of softer
competition against the informational costs.

Our analysis provides theoretical support for the empirical evidence on partial vertical in-
tegration and formulates antitrust policy recommendations for mergers and acquisitions in ver-

tically related markets.
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Appendix

This Appendix collects the proofs.
Proof of Remark 1. Substituting ¢; with mg, from (1), M;’s problem of maximizing (2)

becomes

max (p1 — 6h) Ep, (1 (p1,p2) |01] — (1 — p) 7R, s.t. 7R, >0,

P1,TRy

where the constraint ensures that R; is willing to participate in the contractual relationship with

M;. Since the maximand decreases with 7g, for any p € [0, 1], we find 75, = 0 in equilibrium.?

2B, )] _

Taking the first-order condition for p; yields Fy, [¢1 (p1,p2) |61] + (p1 — 61) or

Using (3), Ma — Ry solves

rr}lja;x (p2 — 02) Ey, [q2 (p1,p2) |02],

. . 9E ) 0
which yields Ep, [g2 (p1,p2) [62] + (pz — b) 2Zule2102)l02]

order conditions for the maximization problems of M; and My — Ry gives the expression (4).

= 0. Solving the system of the first-

Since the equilibrium prices do not depend on the ownership stake p, we have p € [0,1] in

equilibrium. m

?Indeed, g, vanishes for p = 1 and 7w, > 0 can be supported in equilibrium. However, this does not affect
the first-order condition for p;.
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Proof of Lemma 1 . The results in the lemma immediately follow from the first-order
conditions for py; and py; in the maximization problem (8), and from the first-order condition
for ps in the maximization problem (9). We now show that the incentive constraint (6) is

satisfied in equilibrium. Combining terms in (6) yields

TRy, = (P1h — On) Eoy [@1 (P10, D2) [00] — tan
> (pu — On) Eo, [q1 (P11, p2) 10n] — tu
= 7Ry, +pu{Ee, (1 (P11, p2) |0k] — Eo, [a1 (P11, p2) |6:]}
+ 0.Eg, [a1 (P11, p2) 6:] — OnEp, [a1 (P11, p2) |0n] -

Using (7) evaluated in equilibrium and the fact that 7r,, = 0, we obtain after some manipulation
0> AG{Ep, (91 (p1n,P2) |0n] = Eo, [1 (P11, 02) 1011} — (PTn — 00) {Eo, (01 (P14, P2) |0n]
—Eo, la1 (P1p, 2) 001} + (P — On) {Ep, [a1 (P11 02) [00] = Eo, [a1 (P11 p2) [61]} -

Given the following first-order Taylor approximation

0Ey, [q1 (p7;,15) |0k]

h— Pl 7'I€:l7ha
pul (pTn — P11)

Eg, [q1 (pip, p3) 10k] = Eo, [q1 (p1),05) [0k] +

we find

* * * * * * * aE@ [ql (p* 7p*) |0h]
0> —(pin — P10) Eo, [a1 (P15 03) |0n] — (P1n — On) (P11 — PT1) : 5‘p11ll 2

aE@Q [(h (pTlapz) |91]
Op1

+ (P1n — P11) Eoy (@1 (p115p3) |01] + (p1p — 01) (P1h — PT1)

= — (pin — P1) {Eo, [a1 (P11, 13) 100 ] — Eo, [a1 (P11, 13) |61]

OEg, (a1 (p1,p3) 10n] (v — ) OEg, a1 (1, p3) |0:] }
Ipu " Op1

+(Pin = bn)

Since pj;, —p; > 0 (see (11) and (12)) and the expression in curly brackets is also positive (by
Assumptions 1-2 and positively correlated, or independent, costs), the constraint (6) is satisfied
in equilibrium. Finally, we check that the participation constraint mx,, > 0 is also fulfilled in
equilibrium. Using the incentive constraint (7), sufficient (albeit not necessary) condition is
that either the degree of cost correlation or the degree of substitutability is not too large. m

Proof of Proposition 1 . The proof of the first sentence of the proposition immediately
follows from a comparison between (4) and (11), (12), (13) for p = 1. To prove the second
Obey Oy and g—;; the left-hand side of (11), (12) and (13) respectively,

dp11 ’ Opin
the implicit function theorem yields

sentence, denoting by

-1

2. e 2. e 2. e
op’, Fmhr 9 M iy O2msy,
p op?, Op10p1in  Op1Op2 8§1lap
oin | — _ aQWifl 62”5\41 82”1%11 Oy,
88'0* Op1nOp1 op3), Op1,0p2 Op1n0p
((f 2 *ra 9%ms 9%ms 9°my
P Op20py  Op20p1n op3 Op20p

2

8%]&”1 = 07T, = 0 that the determinant of the Jacobian
Op1n9p1 Op119p1n

It follows from Assumptions 2-4 and
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2 e
19} Tr]tjl _
Op110p

matrix is negative. Moreover, it can be immediately seen from (11), (12) and (13) that
8271']5\/11
Odp1n0p

On* 82 e 2 82 e
Sign( pll) _ sign T 0 T2 T, <0
p 0p110p2 Op20p11, Op11,0p

. (8}7’{;1) . 827r]ewl 0?1y 627T]ewl 0?79 827r]6\41
sign = sign 5 5 — <0
dp Opy, Ops  Opudps Op20pyy | Op1r0p

. op} , sy Pmy PTGy
s ( dp > S ( op2, Op20p1y Op1rdp ) —

&1 _ () and

RIEeT < 0. Hence, standard computations show that

where the values of the signs follow from Assumptions 2-4, and the equalities hold when con-

8271'3/11 . 827'('2 o
Op1Op2 — Op20pin 0). m
Proof of Proposition 2. Differentiating the objective function in (14) with respect to the

sumer demands are independent (

ownership stake p yields

{2 i 0 0y (005 () 0]+ [ () — o 2 2 P L2 D T
=) {2 B, 9 )53 1) 1601 + D () — gy 2 2P 0PN

Applying the chain rule

0Ey, g1 (i1, (p) 03 () 10x]  Opis (p) OFy, a1 (071, (p) 15 (p)) |6k ]
dp op Op1k
+ E92 |:aq1 (plk (p) 7p2 (p)) 8]?2 (p) |0k:| , ]{7 — l,h,
Opo dp

we obtain

OEg, [a1 (07, (p) .5 (p)) !91}}

,, {W [EQQ [a1 (P51 () 23 (0)) 161] + P31 (p) — 0] opu

dp
a1 (p1, (p) . 15 () Op5 (p) M } (1)

b () - 0 B, |22 o

AL

9Ep, la1 (P15 (), 15 (P)) |9h]]

o, [ 9 0) 53 9) 001+ i ) — 0] ot

9q1 (p1y, (p) ,P5 (p)) 9P (p)

T i (p) — 04 En, [

Substituting (11) and (12) finally gives

I (0) - 0 By | PPN 0D g 4 (1 )

X {m’gzp(p)Qs () (1 = p) 2(pin (p) + [PTn (P) — On] Ep, [am (pihégi e apgp(m |9h] } '

If the second condition in Assumption 1 holds with inequality (interdependent demands), it
.. 0 _ .

follows from Proposition 1 (and pj, — 6; > 0, pj, — 0, > 0) that Wlaifl(p) - < 0, which

implies that the equilibrium ownership stake is p* < 1. If the second condition in Assumption
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O ar; — Ry (P)

1 holds with equality (independent demands), we have RE = 0, which implies that

p=1

the equilibrium ownership stake is p* = 1. m

Proof of Proposition 3. Under full information, M;’s problem of maximizing (2) can be
written as

max (pi — Ok) (@ — Bpik +yp2x) — (1 — p) TRy, st. 7Ry, >0, k=1h,

P1k,TRqy,

where the constraint ensures that R; (with costs 6; or 6;,) accepts the contractual offer of M.
Since the maximand decreases with 7g,, for any p € [0, 1], we have 7g,, = 0 in equilibrium.
Taking the first-order condition for py; yields o — 28p1x + ypor + 80 = 0.

Using (3), M2 — Ry solves

max (pox, — Ok) (v — Bpar +yp1x), k=1, h,

P2k

which yields o — 28pay, + yp1x + BOr = 0. Solving the system of the first-order conditions for

the maximization problems of M7 and My — Ry yields p;, = a;ﬁ“fi’“, 1=1,2, k=1 h.

Now, we turn to the case of asymmetric information. Replacing (15) into (5) and (6), the

incentive constraints write as

TRy, = (P — 61) (v — Bpu + vpar) — tu
> (p1n — 01) (o = Bpin + yp2r) — tin
= TRy, + YP1n (P21 — P2n) + On (o — Bpin + ypan) — 01 (o — Bpin + Yp2)
= TRy, + A0 (o — Bpip + vp2n) — ¥ (P2n — p21) (P1n — O1) (25)

TRy, = (P1n — On) (o — Bpin + yp2n) — tin
> (pu — 0n) (. — Bpu + Yp2n) — tu
= TRy, +vpu (P2n — P21) — On (o — Bpy + Ypan) + 01 (o — Bpu + Yp2r)
= 7R, — A0 (a — Bpu + vpa) + v (p2n — par) (P11 — O) - (26)

Since the constraint (25) is binding and 7g,, = 0 in equilibrium, substituting (15) into (2) M;’s
problem becomes

Jnax v {(pu —6) (o = Bpu + vpa) — (1 — p) [AO (o — Bpin + YP2n) — 7 (D2n — D21)

X (p1n — 0]} + (1 = v) (p1n — On) (o — Bpin + VYD2n) -

The first-order conditions for py; and pqj, are respectively a — 28p1; + ypo + 86; = 0 and

a = 2Bp1n + yp2n + BOn + ¢ (v) (1 — p) [BAG + v (p2n — p2)] = 0.
Substituting (15) into (3), M — Ra solves

max (pag — Ok) ( — Bpak +yp1x), k=1h,

P2k

which yields a—28por+7yp1x+580x = 0. The first-order conditions for the maximization problems

of My and Ms— Ry yield p}; = %Efil , %= 1,2, and the expressions in (16) and (17). To check that
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the incentive constraint (26) is satisfied in equilibrium, we substitute the binding constraint (25)
into (26), which yields after some manipulation 0 > — (p}, — p};) [BAO + v (p3;, — p5;)]. This
condition is fulfilled since p}, —pj; > 0 and p3;, —p5, > 0. Moreover, the binding constraint (25)
implies that sufficient (albeit not necessary) condition for the participation constraint wg,, > 0
to be satisfied is that =y is not too high.

The optimal ownership stake is the solution to following program

Jnas v (p1; — 01) (@ = Bpy; +yp3y) + (1 = v) [piy, (p) — On] [ — BpIy, (p) + Y055 ()] -

Assuming for the time being an internal solution and using (16) and (17), the first-order con-

dition for p can be written as

{ —¢ (v) [4B300 — 72 (a+ B6)] {482 — V2 [1+ ¢ (v) (1 — p)]}
(28 —7) {482 — 2 [1+ 6 (v) (1 - p)]}°
(a+ B0r) (48% = 72) + 6 (v) (1 — p) [4B°A0 — 4 (a + 0),)] }
(28— ) {482 — 2 [1+ 6 (v) (1 - p)]}
y {a (B (48 =) (a+ B6n)
(26— {487 =21+ o () (1 - )}
2607 (267 = 7°) A0 — 7 (a + 561) (8~ ) }
(26— {487 =21+ o) (1 - )}
. {(a +801) (482 = 7%) + ¢ (v) (1 — p) [4B°A0 — 4 (o + B61)] eh}
26— 1) {487 =L+ o () (1 - p)]}
y { o) 262 (28% — %) A0 — 2 (a + BOy) (B — ) {48% — 2 [12+ ¢ (v) (1-p)|}
(28— ) {482 —2[1+ 6 (v) (1 - p)]}
5 (B =) (48% —?) (o + 64)
o) [(2/3 ) {462(—72 1 +)¢<u> (1= p)]y
207 (28° = ") A9 — 7 (a + B6h) (8 —7)] } L

—¢ (v)

—¢o()(1—-p)

+o () (1—-p)

(28 =) {482 =2 [1+ ¢ (v) (1 — p)]}°

Combining terms implies

¢ (v) (1= p) (46° = 7°) {4a8™7* (28 — 7) A0 + [26 (267 — 7*) A0 — 7* (a + 56h) (B — )]
X [48°A0 — 72 (a + 6))] +77 [287 (287 — 7°) A0 —7* (a + B63) (8 — )] (@ + 5363)
+26% (2687 —77) [4B°A0 — 77 (a4 50n)] A0 + 28747 (28 — 7) (267 —*) A00, }
+ (48> = 77)" [-4aB° (28 — 7) A0 + 48° (8 — ) (a + B64) A
+287 (268% = 7*) (ar+ BOn) A0 — 2% (28 — ) (26" — 7*) AB6] =0,
which gives after further manipulation ¢ (v) (1 — p) {88° (282 — +?) A0 +~* [a — (B8 —7) O] } —
7% (48* = ¥*) [a— (B — ) 6p) = 0. This yields the optimal ownership stake in (20). The re-

maining part of the proposition follows from straightforward computations. =

Proof of Proposition 4. Proceeding backwards, R;’s problem of maximizing (22) with respect
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to p1 gives the following first-order condition

O0Ey, [q1 (p1,p2) |61]
Op1

Eo, [q1 (p1,p2) 101] + (p1 — 01 — w1) =0. (27)

Under full information within M; — Ry, after substituting f; with 7g, from (22) into (23), M;

solves

max [p1 (w1) — 01] B, [q1 (p1 (w1) ,p2) [01] — (1 — p) 7R, s.t. wg, >0.

W1,TRy

Since the maximand decreases with mg, for any p € [0, 1], we find 7r, = 0 in equilibrium. The

first-order condition for w; yields

op1 (w OE wi) , 0
Op1 (1) Eg, [q1 (p1 (w1) ,p2) |01] + [p1 (wy) — 61] =2 91 (p1 (1) ,p2) ]| _ 0.
owy Op1
Using (27), this expression reduces to w; 22 811(1}“1“) OBoy lar (v égfl)’p 2] _ 0. 1t follows from %ujfl) >

0 (see (27)) and 3E92[Q1(Pé§:101)472)|91}

rium. Since equilibrium prices do not depend on the ownership stake p, we have py, € [0, 1] in

< 0 (by Assumption 1) that we obtain w; = 0 in equilib-

equilibrium.
When R; is privately informed about its costs 6; € {6;,60,}, M; offers R; a direct in-
centive compatible contract menu {(f1;,w1;), (fin, w1n)} that satisfies the following incentive

constraints

TRy = (Pu — 0 — wu) Eg, [q1 (pu,p2) |01] — fu
> (p1n — 0 — win) Eg, [q1 (p1h,p2) |01] — fin (28)

TRy, = (P1n — On — win) Eo, [q1 (P14: P2) 100] — fin
> (pu — On — wu) Eg, [q1 (P11, p2) [O0] — fuu- (29)

Using the expression for g, and the fact that 7r,, = 0in equilibrium,?% the binding constraint

(28) can be rewritten as

TRy, = P1h 1 Bey (a1 (P1n, p2) |01] — Eg, [q1 (P1n, 2) |04}
+ (O + w1n) Eo, [q1 (P10, D2) |0n] — (01 + w1n) Ea, [q1 (p1n, p2) |01]
= A0Ey, [q1 (p1r,p2) |On] — (P11 — 01 — w1p)
x {Ep, [q1 (p1h, p2) |0n] — Eo, [q1 (P10, p2) |01]} - (30)

Hence, M;’s problem of maximizing its (expected) profits in (23) for a given ownership stake p

26Note from (28) and (29) that the efficient (inefficient) retailer that declares high (low) costs will set a price pip,
(p11), as defined by (27) for high (low) costs. Otherwise, M; would discover the retailer’s cost misrepresentation
and implement an adequate penalty. Moreover, in line with the proof of Lemma 1, the incentive constraint (29)
for the inefficient retailer and the participation constraint mr,, > 0 for the efficient retailer can be checked ex
post.
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becomes

max v {[py (wu) — 0] Eg, [q1 (pu (wu) ,p2) |01] — (1 — p) TRy, (P1n (w1in) , win)}

W11,W1h

+ (1 =v) [p1n (win) — On] Eo, [q1 (P16 (w1n) ,p2) |01], (31)

where py; (wq;) and pyp (wip) are given by (27). Taking the derivative of (30) with respect to
wyy, yields

OmRy, _ _ ap9P1n (w1n) OFy, (a1 (p1n (win) ,p2) |0h]
Do (p1n (win) s win) = A0 D oo
0
- |2 8] | g G () ) 6] = B o (o ) ) 60}
0
- W [p1n (w1n) — 01 — wip)
x {aEez [g1 (1 (w1n) ,p2) [08]  OF9, @1 (P1n (win) , p2) ’91]} (32)
p1n op1n

Given Assumptions 1-2 and positively correlated (or independent) costs, sufficient (albeit not
necessary) condition for W (.) to be negative is that the price-cost pass-through % (which
generally ranges between 0 and 1 from the combination of the first-order condition (27) and the
associated second-order condition) is relatively large or costs are not highly correlated, which
ensures that the positive expression in the first curly brackets is small enough.

Taking the first-order conditions for wy; and wy, in the maximization problem (31) yields

after some manipulation

8pg@£?;”) {E92 [q1 (P (wur) , p2) 6:] + [pu (wir) — 6] O (Plal;‘l’”) = |6l]} =0 (33)
W {E02 [q1 (p1n (win) s p2) [O] + [P1n (win) — O] OFa, L <plg;ilh) .P2) 16n] }
— ¢ v) (1= p) ¥ (pin (win) , win) = 0. (34)

Substituting (27) into (33) and (34) we find wj; = w; = 0 and

Opin (wip) OFy, [q1 (p1n (win) s p2) |60h]
Owip, Opin

wip —¢(v) (1 —=p) ¥ (pin (win) ,wip) = 0,

aﬂ—Rll Bleh
Op1u 7 Opin

T, and g% the left-hand side of (27) for pix, k =, h, (34) and (13) respectively, the implicit
function theorem yields

which yields w}, = w; = 0 for p = 1 and wj;, > w; for p < 1. Denoting by

e
87rM1

On* [ PRy, 9*m Ry, Ry, PRy ] - 0*rr
% op3, Opudpin  Opudwin  Opudp2 p) “31;
3P6{)h Ry, Ry, PRy, 0*mRy), 0°mRy,

dp | — _ | Opindpu o2, Op1,Ow1p  Op1rOp2 Op1rOp
owyy %75y, 7y, %75y, %75y, T
88’1 Owipdpy  Owipdpin ow?, Ow15,0p2 Owyp0p
BL; 021y 827y 027 821y 9%my

L Op20pu Op20p1p Op20wip, op3 L 9p20p
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where pj,, k = [, h, is the equilibrium price in (27) evaluated at wj, and pj3 is the equilibrium

price arising from My — Ry’s maximization problem (9). It follows from Assumptions 2-4
PRy

(where M)’s choice variables are wy; and wip), the first-order condition in (27) and g7 =

827rR1l 827rR1h 827r§/11 827r16v[1 82772/11 927y .
Opudwip — Op1indpu ~ Owipdpu ~ OwipOpin ~ Owiplpz ~ Op20win 0 that the determinant of the
Jacobian matrix is positive. Moreover, it can be immediately seen from (13), (27) and (34) that

0%n 82”?&1
= = 2. = () and 1
Op1.0p Op1r0p Op20p dw11,0p

sign (8}9){[) _ sign 827TR11 8271'th 8271'2 8271']6\41 <0
dp Op110p2 Op1p,0wip, Op20p1y Ow1R0p

2 2
0 TRy 0 TRy

< 0. Hence, standard computations show that

sign O, = sign a27rRll 0%my _ 827TR1Z &y 627‘-th 62%2/[1 <0
dp op?, Op3  Opudp2 Op20p1 ) Op1rdwip, Owpdp
. (81!)?]1) . < 82771%11 627TR1h 827T2 82771%11 827Tth 827T2
sign = sign 2 2
dp Opudps Opy, Op20pu  Opj, Op1,Op2 Op20p1n

_827TR11 a27rR1h 8272) 8271-;41 ] <0

opt,  Op}, Ops ) Qwindp
, ap;> , &Pnp, O%rr, 0%m 07,
sign =sign [ — <0, 35
g <3P g ( op2, Op1pdwip, Op20p1y Owipdp | — (35)

where the values of the signs follow from Assumptions 2-4 (where Mj’s choice variables are wy;
PrRy . Pmy

and wyp), and the equalities hold when consumer demands are independent (5, -7 = 5772 =

0).
Differentiating (14) with respect to p and using (27), (33) and (34) yields after some ma-

nipulation
b () — 1 By | P LLLE N HE D) g 4 1) P 01—
L Y (i, %T)h} :;;fi‘h () | W (0) — 0u] i, [aQI (Pin ;}2 P35 (p)) Bpg ;p) | 0h:|

Proceeding along the same lines as in the proof of Proposition 2, if the condition in Assumption
1 holds with inequality (interdependent demands), it follows from (35) (and p}, — 6; > 0,
pip — On > 0) that %Mla;fl(p) - < 0, which implies that the equilibrium ownership stake is
pi, < 1. If the condition in Assumption 1 holds with equality (independent demands), we have
m“a%:‘l(p)) = 0, which implies that the equilibrium ownership stake is py, =1. =

Proof of Corollary 1. Suppose that the equilibrium under resale price maintenance is repli-

cated with a two-part tariff. Substituting (12) into (34) yields

a *
S0 | 520 3) ~ ¥ i)

As the inspection of (10) and (32) reveals, this expression is negative and vanishes when costs 6;

and 6y are independent. It follows from Assumption 3 (where M;’s choice variables are wy; and

30



wyp) that a reduction in wyj, from the equilibrium under resale price maintenance is profitable
unless costs are independent. Since we know from the proof of Proposition 4 that the optimal
wyp, decreases with p, the equilibrium ownership stake under a two-part tariff is higher than the
one under resale price maintenance, and they coincide with independent costs. m

Proof of Proposition 5. With the demand function in (15), substituting (24) and 7g,, =0

into (8), M;’s maximization problem becomes

v+ v(l—v)—
max v {(pu —0p) [Oé — Bpu +~ < o + ( ) MP%)] — (1 —=p) 7R, (Pm)}
P11,P1n 12 14
v(l—v)— 1—v)? +
+ (1 —=v) (p1rn — On) [04 — Bpin +y (me + wp%)] ,
—v 1—v
where

TRy, = A0 {a — Bpip + v [vpu + (1 — v) pan]} — ﬁ (p2n — p) (P1n — O — VAD) .

The first-order conditions for py; and pyp are o — 26py; + v ['ﬁ#pgl + WP%} + 66, =0

) )2
and a—28p1p+7y [V(llf,z “ g + & 1”,),,+“p2h} +B80p+¢ (v) (1 —p) [BAG + oty (P2n —pzz)} =
0, respectively. Taking the first-order conditions for pg; and pop of My — Ro’s maximiza-
tion program (9) yields a — 28pgy; + 7 {ﬁ#pu + wplh} 4+ 86, = 0 and o« — 28pyy, +

v

2
g ”“ffﬁ‘“pu + (1_1V_)V+“P1h} + B0y, = 0, respectively. Plugging these conditions into Mi’s

maximization program (14), we can find analytically the equilibrium value p* (u). To establish

the sign of the impact of p on p* when p is small, we use a second-order Taylor approximation

~ * I 2 *
for p* (1) around p = 0. This yields p* (,u)|#:ﬁ>0 ~ p* (“)|u=0 +7 BPT(LM) - —i—“; 657“5#) L
where
*(1)] :1_272(2/3+7)(1—V)[Oé—(ﬁ—v)(eh—vAG)]
P )l u=0 (32B% — 165292 + 14) AD
Op" (1) :73 (28 +7) [a— (B =) (0 — vAD)]
Op =0 V2BA0 (165 — 85292 + v77)
P () 72 (28 +7)° 4 2 2
o |, 8UAf ) — B2 (28 —
O lumo 25 (1—v) B2A02 (168" — 85292 + v7*)? {86 [n" (87 = 57 (26 - )

x (262 = 9%) 0y + (88° = 86%y — 28%° + 45%9° — 287" + 267" — 1°) O]
2 A0% (882 — 1287 + 572) + 49" [a — (B — 7) ah]2} .

dp* (1) %p* (1)
We have m ’uzo > 0 and 22 ‘

on the parameters of the model. m

. > 0, where the inequalities follow from the assumptions
u:
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