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a b s t r a c t

A common view in antitrust analysis is that mergers of complements can have raising rivals’ costs and
elimination of double marginalization effects, with the net effect on consumer welfare thus unclear.
We revise this view in the context of a merger between a monopolist in one market and a duopoly
producer of a complement good. With linear demand and imperfect substitutability, while such a
merger increases the price of the monopolized component, elimination of double marginalization
dominates any raising rivals’ costs effects, increasing consumer welfare. We discuss a variety of
extensions.

© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
The impact on consumer welfare of mergers between pro-
ucers of complement goods when there is competition in the
arkets for one or both goods is a recurrent topic in antitrust
nalysis. A common view is that while such mergers can create
eneficial effects for consumers when they lead to the elimina-
ion of double marginalization (EDM effect), they can also harm
onsumers through raising rivals’ cost (RRC) effects, and thus the
et effect on consumer welfare is unclear.2
We reconsider this common view in examples where there is a

onopolist in one market, duopolistic competition with product
ifferentiation in the market for a second product that is used by
onsumers in 1-to-1 fixed proportions with the first product, and
here the monopolist merges with one of the competing firms

n the second market. These cases generate both EDM effects
nd RRC effects, but, contrary to what is commonly assumed
n antitrust analysis, their magnitude is not independent. More-
ver, in standard models of product differentiation, the impact of

∗ Correspondence to: Florence School of Economics and Management, Via
elle Pandette 32, Florence, 50127, Italy.

E-mail address: federico.etro@unifi.it (F. Etro).
1 We are thankful to Serge Moresi and Helen Weeds for helpful discussions.
he usual disclaimer applies.
2 The EDM insight goes back to Spengler (1950) while the RRC insight goes
ack to Salinger (1988), Ordover et al. (1990) and others. The common view that
he net effect of mergers of complements requires weighing EDM effects against
RC effects is reflected in the vGUPPI analysis developed by Moresi and Salop
2013) and in the EU and US guidelines for assessment of vertical mergers.
ttps://doi.org/10.1016/j.econlet.2020.109429
165-1765/© 2020 The Authors. Published by Elsevier B.V. This is an open access a
c-nd/4.0/).
these mergers on consumer welfare is positive because the EDM
effect limits and compensates the RRC effect by strengthening
competition in final goods.

Our main example is based on a merger of complement goods
under simultaneous price competition and a symmetric linear
demand system with imperfect substitutability (as in Singh and
Vives, 1984). The merged firm reduces the price of its final com-
posite good (EDM effect). Due to strategic complementarities in
prices, the price of the final composite good of the rival is also
lower despite an increase in the price of the monopolized good
(RRC effect) and this benefits consumers. Only in the limit case
of perfect substitutability the effects of the merger on consumer
surplus are neutral because the monopolist already extracts all
the industry profits before the merger and the One Monopoly
Profit Theorem sets in. In the opposite case where the goods
are independent there are no RRC effects to counter the EDM
effect. In all intermediate cases with this demand system, the
merger reduces the total price paid by consumers for the two
complements (regardless which of the duopoly products is pur-
chased), with the net downward effect being larger when there is
less substitutability between the competing goods. This suggests
that, contrary to a related widespread view in antitrust analysis,
mergers of complements when there is a monopolist in one of
the markets tend to be more beneficial for consumers when
competition in the duopoly market is weaker and pre-merger
profit margins are higher (see Inderst and Valletti, 2011, for a
related point).
rticle under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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We show that these results hold also under demand asym-
metries if the monopolist can set differentiated prices for the
two composite goods, and we discuss extensions concerning the
role of entry and input substitution (as in Choi, 2008). Moreover
we relate our findings to recent models of vertical mergers with
sequential pricing. As noticed by Lu et al. (2007), Arya et al.
(2008), Domnenko and Sibley (2019) and Das Varma and De
Stefano (2020) a merger between an upstream monopolist and
one of two competing downstream producers (served by the
same monopolist) is also beneficial for consumers under linear
demand, but a crucial difference is that such a vertical merger
does not create any RRC effect (see also Moresi and Schwartz,
2017).

Our results extend also to standard models of product differ-
entiation with heterogeneous agents. In a vertical differentiation
model, we show that a merger of the monopolist with the high-
quality duopoly producer has a neutral effect on prices, while a
merger with the low-quality producer leads to a lower price of
the low-quality good thereby improving consumer welfare.

1. A model of merger of complements

The composite goods 1 and 2 are sold at final prices Pi facing
emand functions Qi = Qi(Pi, Pj) for i, j = 1, 2, decreasing in the
wn price and increasing in the other price. Each good requires
wo components that are perfect complements. There are three
irms, for simplicity without costs. Firms 1 and 2 sell two sub-
titute components at prices pi for i = 1, 2 and the monopolistic
irm 3 sells the complement component at price w, so that the
inal prices of the two goods i = 1, 2 are Pi = w+pi.3 The profits
f the three firms are:

1 = Q1(P1, P2)p1
2 = Q2(P2, P1)p2

π3 = [Q1(P1, P2) + Q2(P2, P1)]w

All three firms set prices p1, p2 and w simultaneously and we
analyze the impact of a merger between either firm 1 or 2 and
the monopolistic firm 3.

Notice that the alternative situation in which the monopolist
provides a component only for good 1, while firm 2 produces both
components for good 2 is widely considered in antitrust analysis.4
ifferently, here we consider a situation where the component
f firm 3 ‘‘serves’’ both duopolists and the merger generates both
DM and RRC effects with a net impact that is usually regarded
s a ‘‘horse race’’ between the two effects. Indeed, at this level
f generality, we cannot exclude that the merger could generate
n increase of the final price of the non-merging firm with an
mbiguous impact on consumer welfare. However, our purpose
s to show that common microfoundations of the demand system
xclude this possibility.

. Mergers under product differentiation with linear demand

Consider a representative consumer with symmetric quasilin-
ar quadratic preferences and inverse demand Pi = α − Qi − γQj

where α > 0 and γ ∈ [0, 1] parametrizes substitutability, which

3 The assumption of a common price by the monopolist reflects contexts
here it is not possible to price discriminate between consumers based on
hich complement product they purchase. This assumption prevents the mo-
opolist to optimally differentiate prices before the merger, but this is not an
ssue with full symmetry.
4 In such a case, the impact of mergers is well understood: a merger of

irms 1 and 3 would create an EDM effect reducing both final prices and
enefiting consumers, while a merger of firms 2 and 3 would create an RRC
ffect increasing both final prices and hurting consumers.
 b
is null for γ = 0 and perfect for γ → 1, so that the direct demand
is:

Qi(Pi, Pj) =
1

1 + γ

[
α −

1
1 − γ

(
Pi − γ Pj

)]
s in Singh and Vives (1984). The profits are:

1 =

α −
1

1−γ
(P1 − γ P2)

1 + γ
p1

π2 =

α −
1

1−γ
(P2 − γ P1)

1 + γ
p2

π3 =
2α − P1 − P2

1 + γ
w

Pre-merger, the best response functions are:

pi
(
pj, w

)
=

(1 − γ )(α − w) + γ pj
2

and w (p1, p2) =
2α − p1 − p2

4
providing equilibrium prices:

w =
α

3 − γ
P1 = P2 =

2 − γ

3 − γ
α

otice that the equilibrium exhibits double marginalization for
oth goods, except for the extreme case of perfect substitutability
n which firm 3 collects the full monopolistic profits of the in-
ustry and firms 1 and 2 make no profits. The equilibrium profits
re:

1 = π2 =
(1 − γ )α2

(1 + γ ) (3 − γ )2

π3 =
2α2

(1 + γ ) (3 − γ )2

After the merger between firm 3 and, say, firm 1, the merged
entity sets:

p1 (p2, w) =
(1 − γ )(α − 2w) + γ p2

2
and w (p1, p2) =

2α − 2p1 − p2
4

hich provides the best-response functions:

M
1 (p2) =

p2
2

and wM (p2) =
α − p2

2
while the best-response of the non-merging firm is unchanged.
The new equilibrium prices are:

wM
=

(2 + γ )α
6

≥ w PM
1 =

α

2
≤ P1 PM

2 =
(4 − γ )α

6
≤ P2

The RRC effect of the merger is present, but its impact is ‘‘elusive’’
in the sense that the merger ultimately leads to a lower final
price also for the non-merging firm, namely a Reducing Rivals’
Price effect. Nevertheless, the merger increases the joint profits
of the merging firms to:

πM
=

(13 + 5γ )α2

36 (1 + γ )

and hurts the non-merging firm reducing its profits to:

πM
2 =

(1 − γ ) α2

9 (1 + γ )

To understand the rationale for this result, notice that there is
no shift in the merged entity’s optimal choice of w against pre-
erger equilibrium levels of p1 and p2, i.e. there is not a first order

ncentive to raise rival’s cost. However, the RRC effect occurs
s a reaction to the reduction in non-merging firm’s price. The
erged entity reduces the final price of its good (EDM effect) and,
ue to strategic complementarity, the non-merging firm reacts
y reducing also the price of its component. It is this reaction
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that induces the merged entity to increase the component price.
Only in case of independent goods (γ = 0) the EDM effect
fails to impact the price of the non-merging firm. With imperfect
substitutability despite the RRC effect the merger reduces the
final price of the rival good because the slope of wM (p2) is larger
than −1. This strengthening of competition is what generates a
positive impact of the merger on consumer surplus.5 Only in case
of perfect substitutability (γ = 1), all prices remain the same
as before the merger: in such a case the One Monopoly Profit
Theorem applies, and the merger is neutral. Accordingly, and
contrary to a widespread view, more substitutability generates
at the same time higher margins for the monopolist and lower
benefits from the merger for consumers.6

2.1. Demand asymmetries

With asymmetries in the demands of the goods, when the
monopolist is constrained to set a common price, pre-merger it
cannot optimally differentiate prices across consumers purchas-
ing different goods. The merger allows such price discrimination,
generating an ambiguous impact on consumer welfare when pre-
merger the discriminatory price for the monopolized component
would be higher for use with the non-merging component. Nev-
ertheless, we now show that if we allow the monopolist to set
different prices w1 and w2 for its component depending on the
provider of the complement component, so that the price of good
i = 1, 2 is Pi = wi + pi, the merger always benefits consumers.

With asymmetries our earlier inverse demand becomes Pi =

αi − βiQi − γQj, and the direct demands are given by:

Qi(Pi, Pj) =
(αi − Pi) βj − γ

(
αj − Pj

)
βiβj − γ 2

e restrict our analysis to γ ≥ 0 so that when α1 = α2, γ 2/β1β2
captures the degree of substitutability ranging from zero (when
γ = 0 and the goods are independent) to one (when γ = β1 = β2
and the goods are perfect substitutes).

Pre-merger the best response functions become:

pi
(
wi, pj + wj

)
=

(αi − wi)

2
+

γ
(
αj − wj − pj

)
2βj

and wi (pi) =
αi − pi

2

eading to:

i =
βi

(
3αiβj + αjγ

)
9β1β2 − γ 2 Pi =

αi
(
6β1β2 − γ 2

)
− αjβiγ

9β1β2 − γ 2

The merged entity sets:

PM
1 =

α1

2
≤ P1

and its best response for the other price remains:

wM
2 (p2) =

α2 − p2
2

leading to:

wM
2 =

2α2β1 + α1γ

6β1
≥ w2 PM

2 =
4α2β1 − α1γ

6β1
≤ P2

onfirming the earlier results. Because the pre-merger prices of
he monopolized component reflects the price discrimination
ncentives the same mechanism as in the symmetric demand

5 Notice that full foreclosure never takes place in this model (without fixed
costs), since the production of the non-merging firm decreases from Q2 =

α
(3−γ )(1+γ ) to QM

2 =
α

3(1+γ ) .
6 Similarly, Inderst and Valletti (2011) criticize the common view that low

upstream margins and high downstream margins are likely to generate harmful
mergers arguing that the source of different margins matters.
case with a common price for the monopolized component op-
erates. In particular, against the pre-merger p2 the merged firm
reduces price of its composite good but does not change the
price it charges for its component in the rival composite good.7
At equilibrium this price increases only because p2 reduces and,
therefore, the equilibrium prices of the composite goods are
lower than their premerger levels and consumers benefit from
the merger.

2.2. Entry

Next, we investigate the role of entry and differentiation in
the monopoly market under the baseline model. Consider that the
monopolist faces potential entry of a rival producing a substitute
component at a positive marginal cost. With perfect substitutabil-
ity if the competitive constraint is binding before the merger, the
monopolist must set its price just below the cost of the rival
and post-merger keep the same price not to lose sales of that
component for the rival composite good. Then, there is only the
EDM effect and the merger benefits consumers.8

When the monopolist produces two differentiated varieties
of the component there are four possible combinations of com-
posite goods. Using the linear demand system of Choi (2008),
a merger of the monopolist with one of the producers of the
other component still reduces all final prices, as in our baseline
example. However, as already shown by Choi (2008), when there
are two competing firms providing the two varieties, the merger
of one of them with one of the producers of the complement can
harm consumers when substitutability between composite goods
is high.9 This result resonates well with our earlier findings:
not only more substitutability between goods, but also more
competition in the monopolized component make it less likely
that a merger of complements will benefit consumers. The RRC
effect can dominate with additional goods because RRC incentives
between goods for which the merged firm supplies only one
component come into play and there are no EDM effects to
neutralize those.10

2.3. Comparison with a vertical merger

Consider the baseline example under sequential competition
where first the input price w is set and then downstream com-
petition takes place. This turns the merger of the upstream mo-
nopolist and one of the downstream firms into a vertical merger.
The first-mover advantage for the monopolist strengthens the
beneficial effect of the merger on consumers because pre-merger
the double marginalization problem is amplified leading to a

7 The best response function determining w2 does not change due to the
merger.
8 Nevertheless, entry can exert additional effects on endogenous investments

by the monopolist and the rival producers of final goods (see Etro, 2019).
9 In Choi (2008) the demand for a composite good with components of

varieties i, j = 1, 2 and k, l = 3, 4 is Pik = α −Qik −γ (Qjk +Qil +Qjl). The merged
firm adopts mixed bundling, reducing the price of the composite good including
both its products, and increasing the prices of its standalone products, while the
non-merging firms set a unique price for their standalone products. The merger
harms consumers in case of low substitutability (high γ ). We have verified that
the result holds also when the non-merging firms charge different prices for
their components for different composite goods.
10 We should remark that all these models rely on perfect complementarity of
the components of each good. With one monopoly good that is a complement
to two goods that are imperfect substitutes to each other the merger between
the monopolist and one of the other suppliers generates only EDM effects. In
the vertical version, imperfect complementarity would amount to downstream
suppliers having access to an imperfect substitute to the input controlled by the
monopolist and a merger would be less likely to lead to an increase in the price
of the input to the downstream rival.
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stronger EDM effect and intensification of competition due to the
merger (Lu et al. 2007). Pre-merger the equilibrium input price
is:

w =
α

2
which is higher compared to the case of simultaneous pricing, and
the vertical merger reduces the equilibrium input price to:

wM
=

(8 + γ 3)α
2
(
8 + γ 2

)
ccordingly, there is no RRC effect in this kind of vertical merger,
oth final prices fall and consumers benefit (see Arya et al., 2008,
or a discussion of the asymmetric case in a related context).

. Mergers under vertical differentiation

To verify that our results extend to other frameworks, let us
onsider consumers with heterogeneous preferences over verti-
ally differentiated goods. Consumers of type θ have utility:

U (θ) = 1 − Pi + qiθ

from purchasing good i = 1, 2 of quality qi at total price Pi =

w + pi, and zero utility otherwise. We assume q1 > q2 ≥ 1.
he preference parameter θ is uniformly distributed on the unit
nterval. Given the cut-offs θ1(P1, P2) =

P1−P2
q1−q2

and θ2(P2) =
P2−1
q2

he profits are:

1 = [1 − θ1 (P1, P2)] p1
π2 = [θ1 (P1, P2) − θ2 (P2)] p2
π3 = [1 − θ2(P2)]w

Pre-merger prices are:

w =
2q1 + q2 + 3q1q2

6q1
P1 =

1 + q1
2

P2 =
4q1 − q2 + 3q1q2

6q1
implying higher price (and higher markup) for the higher quality
good. The equilibrium profits of the firms in function of the
quality levels q1 and q2 can be computed as follows:

π1 =
(1 + 3q1)2 (q1 − q2)

36q21

π2 =
q1 − q2
9q1q2

π3 =
(2q1 + q2 + 3q1q2)2

36q21q2
The profits of the high (low) quality firm are increasing (decreas-
ing) in its own quality, but the profits of the monopolist are
decreasing in the high quality level and increasing in the low
quality level, due to the direct and indirect effects of quality on
the size and elasticity of its demand.

A merger of the monopolist with the high-quality firm is
neutral on prices. Since the individual profits of the two merging
firms are not affected by each other’s strategies, the merger
cannot change their choices or those of the non-merging firm.
This neutrality result relies crucially on the assumption that the
monopolist must set a common price on purchases of both goods,
which eliminates any impact of the price of the monopolized
component on the competition between firms for the marginal
customer.

A merger of the monopolist with the low quality firm is not
neutral. When prices are required to be non-negative, the merged
entity raises the cost of the monopolized component to:

wM
=

1 + q2
2

reducing its own good’s final price to:

PM
2 =

1 + q2
2

and leaving unchanged the final price of the non-merging firm at:

PM
1 =

1 + q1
2

Therefore, the merger benefits consumers who buy low qual-
ity post-merger while keeping consumers who buy high quality
post-merger no worse-off.11

4. Conclusion

We have shown that the impact on consumers of a merger
between a monopolist and a producer of a complement good
in competition with others is positive in standard models of
competition with product differentiation. This happens even if
the merger generates a raising rivals’ cost effect, and the reason
is that the elimination of double marginalization strengthens
competition, which creates benefits for consumers. It would be
important to extend the analysis to multiple firms and more
general demand systems.
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