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Abstract

In an industry where regulated firms interact with unregulated suppliers, we investigate
the welfare effects of a merger between regulated firms when cost synergies are uncertain
before the merger and their realization becomes private information of the merged firm.
The optimal merger policy trades off potential cost savings against regulatory distortions
from informational problems. We show that, as a consequence of this trade-off, more intense
competition in unregulated segments of the market induces a more lenient merger policy.
The regulated firms’ diversification into a competitive segment of the market can lead to a
softer merger policy when competition is weaker.
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1. Introduction

The adequate antitrust scrutiny of mergers between firms is a relevant policy issue in modern
countries. The US Horizontal Merger Guidelines (HMG), revised by the Department of Justice
and the Federal Trade Commission in 2010, and the EC Merger Regulation reformed in 2004
acknowledge the relevance of cost synergies in merger control. Two major practical problems
recognized by antitrust authorities and courts concern the uncertainty about the magnitude
of efficiency gains before a merger takes place, and the merging firms’ privileged information
about the realization of efficiency gains. Antitrust authorities emphasize the issue of uncer-
tainty, since <efficiencies projected reasonably and in good faith by the merging firms may not be
realized> (HMG, Sect. 4). Moreover, as declared by Judge T. F. Hogan for the merger case of
Staples and Office Depot, <<the Court agrees with the defendants that where, as here, the merger
has not yet been consummated, it is impossible to quantify precisely the efficiencies that it is will
generate>> (US District Court for the District of Columbia, Civ. No. 97-701).

The presence of asymmetric information about post-merger costs has also been recognized in
the merger debate, since <<efficiencies are difficult to verify and quantify, in part because much
of the information relating to efficiencies is uniquely in the possession of the merging firms»>
(HMG, Sect. 4).2 As Amir et al. (2009, p. 266) emphasize, <<this first-to-know advantage thus
emerges as a natural candidate for the fundamental asymmetry that mergers seem to trigger in
favor of the merged firm>».

The aim of this paper is to investigate the welfare effects of a merger between regulated firms,
when efficiency gains from joint production are uncertain before the merger and their realization
becomes private information of the merged entity.

Despite the relevance of this phenomenon, mergers in regulated industries have so far received
little theoretical attention. Recent decades have witnessed merger waves in industries which are
in large part under regulatory control, such as electricity, gas, sanitation, telecommunications,
transportation and water. The US Regional Bell Operating Companies (RBOCs), which provide
regulated local telephone services as a result of the 1984 divestiture of AT&T, have engaged
after the enactment of the Telecommunications Act of 1996 in a consolidation process, which

has reduced their number from seven to only three. Kwoka and Pollitt (2010) report that in the

!This conclusion is also supported by some empirical evidence. Motta (2004, Ch. 5, p. 242) reports that
««merging parties often have a genuine tendency to overstate the benefits from combining their activities and
assets. Even strictly internal and confidential documents often report too optimistic an assessment of the merger’s
efficiency gains»>.

?Quotations with emphasis added can be found at http://justice.gov/atr/public/guidelines/hmg-2010.html.



US electricity industry more than 75 mergers occurred between 1994 and 2003, which affected
half of the customers of all investor-owned electricity operating companies.

Since enterprises with large assets are usually involved, the relevance of this phenomenon in
terms of resources is definitely high. E.ON, one of the world’s largest electric utility providers,
was created in 2000 as a result of the merger between Veba and Viag valued at about 14
billion dollars. The merger between Duke Energy and Progress Energy, realized in 2012 through
a transaction of about 32 billion dollars, has created the largest energy utility in the US by
number of customers.?

In recent decades, most regulated industries have been involved in a partial liberalization
process, which has increased the scope for demand interconnections between regulated and
unregulated goods. In the energy sector, transmission and distribution networks are typically
regulated, while retail services are often open to competition. Regulated local telephone services
coexist with unregulated telecommunications services, such as long-distance, broadband Internet
and digital cable telephone services. Regulated railways companies operate in competition with
unregulated long distance buses and airlines. In big cities, regulated public utilities run railways,
subways and buses, while competitive firms supply alternative services such as car sharing or
car rental.

We show that the intensity of competition in the unregulated part of the market affects the
optimal merger policy involving regulated firms, whose task is to find a balance between the
benefits of potential efficiency gains from the merger and the costs of distortions in the regu-
latory policy due to the aforementioned informational problems about these gains. We explore
this trade-off in a setting where a merger occurs between two regulated firms that provide goods
in two separate markets. As empirical evidence suggests, most mergers in regulated industries
involve firms that operate in different regions, since they constitute local natural monopolies
(e.g., electricity networks, local telephone services and local public transportation). Each regu-
lated firm interacts with unregulated suppliers since there is some degree of substitutability or
complementarity between regulated and unregulated goods. For the sake of concreteness, we
consider two standard forms of competition, namely, Bertrand and Cournot competition, which
are known to differ in the degree of intensity or toughness of product market competition.

In particular, we find that, in the presence of uncertainty over post-merger costs, Bertrand

competition in the unregulated segment leads to a more lenient merger challenge rule than

3We refer to Cox and Portes (1998) for some relevant case studies of mergers in regulated industries.



Cournot competition. To understand the rationale for this result, it is important to realize that,
when post-merger costs are uncertain, an ex ante welfare-enhancing merger may eventually result
in higher costs, namely, efficiency losses, driven for instance by clashes between corporate cultures
(e.g., White 1987).* In this case, even when post-merger costs become common knowledge, the
regulated production is reduced because regulated activities are more inefficient. Since Bertrand
competition in the unregulated segment is more intense than Cournot competition, firms react
more aggressively to changes in their demand stemming from regulated output reductions. As
a consequence, more intense competition relaxes the condition for allowing the merger.

The presence of asymmetric information strengthens this result. As it is well established in
the incentive regulation literature (e.g., Baron and Myerson 1982), a regulator finds it optimal
to tolerate an allocative loss from the downward output distortion for the inefficient firm in
order to limit the (socially costly) informational rents appropriated by the efficient firm. The
prompter reaction of Bertrand competitors to reductions in the regulated output with respect
to Cournot competitors alleviates the allocative costs of downward regulated output distortions
and softens the regulator’s incentive problem.

The optimal merger policy can be crucially affected by the regulated firms’ participation in
a competitive segment of the market. In the energy, telecommunications and transportation
sectors, regulated utilities may have affiliates in the liberalized part of the market where they
operate. While the higher intensity of Bertrand competition erodes firms’ profits and therefore
makes the regulated firms’ diversification into the unregulated segment inconsequential, things
are different under Cournot competition. In particular, when the regulated and unregulated
goods are complements, the regulator can exploit the competitive profits to discipline the regu-
lated firm’s strategic behavior. The efficient merged firm has a weaker incentive to claim to be
inefficient since a lower regulated quantity due to cost misrepresentation reduces the demand
and the profits in the unregulated segment. The regulated firm’s internalization of competitive
profits alleviates the regulator’s incentive problem and relaxes merger policy. Therefore, under
complementarity, if regulated firms diversify into a competitive segment of the market, weaker
competition can lead to a more lenient merger challenge rule.

Our study emphasizes the relevance of informational problems about the magnitude of ef-
ficiency gains in investigations of mergers between regulated firms and provides support for an

assessment of the intensity of competition in markets where merging regulated firms interact

“We refer to Section 3 for a discussion about the possibility of efficiency losses.



with unregulated suppliers. Despite the stylized formulation for expositional purposes, with
explicit functions and binomial asymmetric information about efficiency gains, the principles
underlying our results are fairly general. Our analysis may therefore provide a contribution to

the theoretical and practical debate on antitrust and regulation policies.

2. Related literature

The emphasis on efficiency gains in merger reviews in unregulated markets traces back to the
seminal paper of Williamson (1968), which investigates the welfare trade-off between market
power and efficiency gains generated by a merger.

Our work is related to two main strands of the merger literature. The first strand explores
the role of pre-merger uncertainty and post-merger private information about efficiency gains.
Choné and Linnemer (2008) examine the welfare effects of uncertainty according to the curvature
of the social objective function but they ignore the presence of asymmetric information after
the merger. Closer to our work is the contribution of Amir et al. (2009), which analyzes the
merger performance when efficiency gains are uncertain before the merger and the merging firms
privately observe their realization after the merger. The authors show that a bilateral merger is
profitable if non-merging firms believe with a sufficiently high probability that the merger will
engender large efficiency gains, even though none actually realize. In a setting with uncertainty
and asymmetric information over demand or costs, Banal-Estanol (2007) finds that, under some
circumstances, merger incentives increase while free-riding effects decrease. Hamada (2012)
demonstrates that, as the variance of uncertainty about synergies grows, mergers generate larger
expected profits and improve expected consumer surplus. Calzolari and Scarpa (2011) explore
the welfare implications of allowing a conglomerate that operates in regulated and competitive
markets to combine its assets, which results in privately known economies of scope. In contrast
to these papers, we examine mergers between regulated firms.

The second strand of literature which is relevant for our purposes investigates the optimal
institutional design of regulated industries. We refer to Armstrong and Sappington (2007) for
a review on optimal regulation. In a setting with complementary products and private cost
information, Baron and Besanko (1992) and Gilbert and Riordan (1995) show that allowing a
single firm to integrate production improves social welfare through a reduction in informational
rents. Tossa (1999) finds that (dis)integrated production tends to be preferred with substitutes

(complements) when asymmetric information concerns consumer demand. Contrary to these



contributions which ignore technological economies of scope and assume that markets are entirely
regulated, we explore the role of uncertainty and asymmetric information about efficiency gains
in an industry where regulated and unregulated firms interact.

The rest of the paper is organized as follows. Section 3 sets out the formal model. Section 4
derives the outcome in the absence of a merger. Section 5 considers the benchmark case of full
information about post-merger costs. Section 6 characterizes the optimal merger policy under
uncertainty and asymmetric information. Section 7 derives the optimal merger policy when
regulated firms diversify into a competitive segment of the market. Section 8 discusses some
assumptions of the model. Section 9 concludes by providing some implications for antitrust and

regulation policies. All formal proofs are collected in the Appendix.

3. The model

Setting We wish to investigate the welfare implications of a merger between two regulated
firms which operate in two separate markets, for instance two different regions of a country.
Each regulated firm interacts with unregulated suppliers since regulated and unregulated goods
exhibit some degree of product differentiation.

Following Singh and Vives (1984), consumer surplus gross of the payments to the firms in
each market 7 = 1, 2 is specified as

1
U; = agir + agiy — 5 (%‘27' + q1'2u + 27(]irqm) ) (1)

where ¢;- and ¢;, denote the quantities for the regulated and unregulated goods in market 1.
Moreover, « is a positive parameter, and v € (—1,1) captures the degree of product differ-
entiation between regulated and unregulated goods. When v > (<)0, goods are substitutes
(complements). As discussed in the introduction, mergers in regulated industries usually involve
local natural monopolies which provide the same service (e.g., energy, telecommunications, trans-

portation) but operate in different regions. The coexistence of regulated and unregulated goods

in the same market is a common feature of partially liberalized industries.’
The profit of regulated firm ¢ = 1,2 in the absence of a merger is
Tir = Tir — CQir, (2)

°In line with the relevant literature (e.g., Vickers 1995), we abstract from an analysis of the optimal degree of
(de)regulation.



where Tj, is a transfer payment to the firm via the regulatory process (see below) and c is the
(constant) marginal cost of production.®

If the two regulated firms merge, we have a single regulated entity, whose profit becomes

Ty = T,,,, — C (qlTa q2r; 0) ’ (3)

where T, is a transfer payment to the firm, and C (q1,, g2r; 0) = cqir+cq2r —0q1,q2r Tepresents the
total cost of production after the merger. This cost function captures in a simple and natural way
the presence of interdependent costs.” If § = _&1?,,2786;]-,« > (<)0,14,5 =1,2,i # j, joint production
generates efficiency gains (losses), or (dis)economies of scope, since a larger output for one
product reduces (increases) the marginal cost of the other product. Following Farrell and Shapiro
(2001, pp. 692-693), we interpret efficiency gains as merger-specific synergies obtained through
the <<intimate integration of the parties’ unique, hard-to-trade assets»>»>.® Before the merger,
the magnitude of cost synergies is uncertain. It is common knowledge that with probability
v € (0,1) the merger entails efficiency gains 6, > 0. Following the main literature about
uncertain efficiency gains (e.g., Amir et al. 2009), this probability can be thought of as the
common belief about the merged firm’s ability to achieve the posited efficiency gains, given the
information available about the case and possibly all previously treated similar cases. After the
merger, the merged firm privately learns the realization of cost synergies. With probability 1—wv,
the merger results in efficiency losses ; < 0, where A6 = 6, —6; > 0. Integrating production may
entail higher costs, caused, for instance, by clashes between corporate cultures and difficulties in
melding two different managerial and production systems. In the largest cross-national study on
mergers over the period 1981-1998, Gugler et al. (2003) conclude that only 29% of all mergers
created efficiency gains. In regulated industries such as electricity, railways and water, empirical
investigations report that mergers may entail efficiency losses (Bitzan and Wilson 2007; Kwoka
and Pollitt 2010; Torres and Marrison Paul 2006).

Efficiency gains constitute the only parameter of private information in our model. This

allows us to focus on the informational effects of the merger and makes our analysis more

SRegulated firms are only provided with transfers. Our results go through if we allow for prices of regulated
goods. Moreover, nothing substantial would change with non-linear, different marginal costs.

"See, e.g., Motta (2004, Ch. 8) and Calzolari and Scarpa (2009, 2011) for the use of this cost specification.

8We ignore savings on fixed costs which follow from a reduction in administrative and personnel costs after the
merger, since they do not affect our qualitative results. These synergies are viewed with skepticism by antitrust
authorities, because they typically stem from a mere output reorganization that could be achieved without the
merger (e.g., Motta 2004, Ch. 5).



transparent. Remarkably, this formulation is consistent with the common idea that the regulator
can (at least to some extent) extract the private information of monopolists operating in different
regions by implementing yardstick competition. After the merger, this becomes clearly more
difficult, and the new entity is in a better position to manipulate its costs.”

In the unregulated segment of each market, two firms s = 1,2 provide a homogeneous good
and obtain profits 7 = p;sqis — cqis, where Zi:l‘h‘s = ¢ju.'° The unregulated firms engage
either in Bertrand (price) competition or in Cournot (quantity) competition. The difference
between these two forms of competition captures in a simple and tractable manner the intensity
or toughness of product market competition. Since efficiency gains from the merger must be
merger-specific, they do not affect the competitive firms’ costs.

Using (1), the aggregate net consumer surplus in the two markets is given by

2 2
CS=U;+U;— (Thy + 1) — ZS:1p1sqls - 25:1p2SQ25’ (4)

with T4, + T5, being replaced by 7, in case of merger. A regulator is charged with maximizing
welfare in (4) when designing the regulatory policy.!! In the absence of the merger, the regulator
offers a contract {7}, ¢ir} to regulated firm ¢ = 1,2. If the merger realizes, the contract offered
to the regulated merged entity is {7}, q1,,g2r }. The welfare standard in (4) is also relevant to
merger policy. This reflects the common perception that, at least in Europe and in the US,

antitrust authorities focus on consumer surplus in merger investigations (e.g., Motta 2004, Ch.

1)_12

Timing We consider the following sequence of events.

(I) The regulator decides whether to allow the merger between regulated firms or not.

(IT) If the merger is not allowed, the regulator makes a take-it-or-leave-it offer of a regulatory
policy to each regulated firm, which can either accept or reject the offer. If merger is allowed,

the merged entity privately learns the realization of its cost type 0 € {0y, 6;}. Afterwards, the

9We refer to Section 8.2 for further discussion about this point.

Y0ur qualitative results carry over if we consider product differentiation (with possibly different costs) even
between unregulated firms. Our analysis can also be generalized to the case of more than two firms.

Y'Without loss of generality, we neglect the social cost of collecting funds through distortionary taxation to
finance regulated production. This increases unnecessarily further the cost of transfers in the welfare function and
does not affect our qualitative conclusions (Armstrong and Sappington 2007). In the same vein, our qualitative
results go through if we allow for a weight (lower than 1) attached to profits in the welfare standard in (4).

12Theoretical foundations can be found in Neven and Réller (2005). We do not distinguish between the
antitrust authority and the regulatory agency, since in practice they usually have concurrent jurisdiction over
merger reviews in regulated industries and cooperate to reach a final decision.



regulator makes a take-it-or-leave-it offer of a regulatory policy to the merged entity, which can
either accept or reject the offer (the reservation utility is normalized to zero).

(IIT) If the regulatory offer(s) is (are) accepted, regulation is implemented.

(IV) Competition in the unregulated segment takes place.

In summary, our model is a two-stage game. After deciding on the merger, in the first stage
the regulator determines the regulatory policy. In the second stage, competition occurs in the
unregulated segment. We solve this game by backward induction.

The implementation of regulatory contracting naturally precedes the competition stage. This
reflects the complexity of regulatory rules and procedures, which are more difficult to alter than
market decisions. In line with some relevant contributions to the merger literature (e.g., Amir
et al. 2009; Choné and Linnemer 2008), we assume that the realization of efficiency gains
(losses) occurs after the merger.!® As discussed in the introduction, practitioners acknowledge
that cost savings from joint production cannot be precisely quantified before a merger has been
consummated.

Furthermore, we take as exogenously given the merger decision of the regulated firms. Section

8.2 is devoted to a discussion of the firms’ incentives to merge.

4. The case where the merger is not allowed

Let qfu (gir), k = b, ¢, be the second-stage total output in the unregulated segment of market 4
under Bertrand or Cournot competition and pfu (.) the corresponding price. When the merger
is not allowed, the two markets are fully separated, and therefore the regulator’s maximization
problem can be split into two different maximization problems.

Replacing T, with ;- from regulated firm 4’s profit function in (2) and using the second-
stage competition outcome, in the first stage the regulator’s objective to maximize welfare in
market ¢ can be written in the following way

max (- ¢) g +aqf, - %q?r - % (qfu>2 — VGirGiu — Piudly — Tir

s.t. g > 0,

where the constraint ensures that the regulated firm in market ¢ accepts the regulatory contract.

The following lemma formalizes the main results when the merger is not permitted.

13This assumption is also quite common in the literature about the optimality of integrated regulated production
(e.g., Baron and Besanko 1992; Gilbert and Riordan 1995; Iossa 1999).



Lemma 1 If the merger is not allowed, under Bertrand competition in the unregulated segment,

the outputs in market i are

o —C
1+~

b _ b __
Qir = Qiu, =

Under Cournot competition in the unrequlated segment, the outputs in market i are

9—4y ¢ -7
—¢): ¢ =6
97472 (O[ c)? q'm 974,}/

qgr: 2(05_0)'

Since Bertrand competition is more intense than Cournot competition, unregulated produc-
tion is higher when firms compete & la Bertrand. To mitigate the welfare loss from Cournot
competition, the regulator increases (decreases) the output for the substitutable (complemen-

tary) regulated good.

5. Full information

We now examine the benchmark case where the magnitude of efficiency gains (losses) 6 € {0y, 0;}
is common knowledge before the merger takes place. When the merger is allowed, after replacing
T, with 7, from the merged firm’s profit function in (3) and using the second-stage competition
outcome, the regulator’s problem of maximizing welfare standard in (4) becomes

max Z; {(a —¢)qir + agf, — %q;i - % <qfu)2 ~ Vil — Piulhu | + 0a1ra2r — 7

sit. m >0,

where the constraint guarantees that the merged firm accepts the regulatory contract.

We summarize the main results of the maximization program in the following lemma.

Lemma 2 Suppose that there is full information about 6 € {0y,0,} before the merger. Then,
if the merger is allowed, under Bertrand competition in the unrequlated segment, the outputs in

market i are

mb _

i —1_772_0(04*0)'
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Under Cournot competition in the unrequlated segment, the outputs in market © are

9 — 4y
9 — 442 - 96

1—~v—-10

e AC

iy = (@=0¢); =

Lemmas 1 and 2 indicate that a merger leads to a larger regulated production if and only
if it creates efficiency gains (6 = 6, > 0). If goods are substitutes, the higher (lower) regulated
output due to efficiency gains (losses) entails a reduction (increase) in the unregulated quantity.
The opposite clearly holds when goods are complements.

We can now state the following result.

Lemma 3 With full information about 6 € {0,0,}, the merger is welfare-enhancing if and only

if 0 = 0y, irrespective of the mode of competition in the unrequlated segment.

In the absence of informational problems about post-merger costs, the merger desirability
only depends on the magnitude of these costs. A merger should be approved if and only if it
engenders efficiency gains, and the mode of competition prevailing in the unregulated segment

is therefore inconsequential.

6. Unknown efficiencies

Now, we show that the natural result in Lemma 3 no longer holds when post-merger costs are
uncertain before the merger and their realization becomes private information of the merged

firm.

6.1. Uncertainty

In order to better appreciate the impact of uncertainty and asymmetric information, we first
consider the case where efficiency gains (losses) are uncertain before the merger occurs and
become common knowledge after the merger. Since the regulator is fully informed about the
post-merger costs when designing the regulatory policy, the results in Lemma 2 still apply.
However, the regulator’s merger decision now takes place before costs realize.

The following proposition derives the merger policy under uncertain efficiency gains.

Proposition 1 Suppose that 0 € {0,,,0,} is uncertain before the merger and becomes full in-

formation after the merger. Then, under Bertrand competition in the unregulated segment, the

11



merger is ex ante welfare-enhancing if and only if

190

Y T A2 A

0, = 0. (5)

Under Cournot competition in the unregulated segment, the merger is ex ante welfare-enhancing
if and only if

_9—4’)/2 —99h

Y2 T4 A0

91 = l/c, (6)

Proposition 1 reveals the natural result that, when the magnitude of costs generated by
the merger is uncertain, the merger should be approved only if the probability of efficiency
gains is relatively high.'* More relevantly, we can see from (5) and (6) that, in the presence of
uncertainty, the form of competition in the unregulated part of the market affects the optimal
merger policy.

This leads to the following result.

Proposition 2 We have

Ve >,

where the equality holds if and only of v = 0.

Proposition 2 shows that Bertrand competition in the unregulated part of the market relaxes
the condition for allowing the merger. Since the regulator’s merger decision is made under
uncertainty about cost realization, an ex ante welfare-enhancing merger may eventually result in
efficiency losses, namely, higher post-merger costs, which lead to lower regulated production. The
higher intensity of Bertrand competition relative to Cournot competition induces unregulated
suppliers to react more aggressively to reductions in regulated production. This alleviates the
welfare losses from more inefficient post-merger regulated activities. As a consequence, more
severe competition in the unregulated segment of the market allows the regulator to establish a

merger challenge rule which is more lenient with the merging firms.

"“The non-negativity conditions on quantities entail v* € (0,1) and v € (0,1), which makes the merger
conditions (5) and (6) nontrivial.

12



6.2. Uncertainty and asymmetric information

We now consider the situation where cost synergies are uncertain before the merger, and the
merged entity privately learns their realization after the merger. By invoking the revelation
principle (e.g., Myerson 1979), the regulator can restrict attention to a direct incentive compat-
ible contract menu {(Trh, G1rhs @2rh) s (Tris 171, @2r1) } that induces the merged firm to truthfully
reveal its cost type 6 € {0, 6;}. Using the merged firm’s profit function in (3), in addition to the
participation constraints m., > 0 and 7, > 0, the following incentive compatibility constraints

must be fulfilled

Tph = Lpp — Cqirh — CQ2rp + 6hq17‘hq2rh
> Ty — cqirl — cqort + Onq1riGar

=7+ A9q17“l(]27“l (7)

T = Tpp — Cqirl — Cqor] + elq1rlq2rl
> Ton — cqirh — Cqorh + 0191r0G2rn

= Trh — A9q1rhq2rh- (8)

Conditions (7) and (8) ensure that the merged firm does not benefit from misreporting its costs.
The incentive constraint (7) for the efficient firm and the participation constraint m,; > 0 for
the inefficient firm are binding at the optimal contract.!> Substituting these binding constraints
and the second-stage competition outcome into (4), the regulator’s maximization problem can
be written in the following way
15 1

2 2
k k k ko k
max v { E i1 [(04 —€) Qirh + Oy, — olirh — 5 (%uh) — YbirhQuh — piuhQiuh:|

Qirh,qirl

+0nq1rnGorh — A0qirigon } + (1 — v)

2 1 1 2
X {Z¢=1 [(Oé — ) Girt + gy — 5%'27«5 —3 (qzkuz) — ViriQis — pfw@fm] + 9!Q1rlQ2rl} ;

where the two expressions in curly brackets represent the welfare generated with the efficient

'5This result follows because, if either constraint were slack, the regulator could offer an alternative contract
which reduces the transfer to the merged firm and increases the welfare in (4).

13



and inefficient firm, respectively. After defining

, (9)
we are able to formalize the main results of the maximization program in the following lemma.

Lemma 4 Suppose that 0 € {0y, 60,} is uncertain before the merger and becomes private infor-
mation of the merged firm after the merger. If the merger is allowed, under Bertrand competition
in the unrequlated segment, the outputs in market i are

= L7 (a—c)
w 1—~2—6,4+ Ab¢ (v)

=——F—(a—0);

1—~v—0, 1—v—6,+A00 ()
~mb __ . . ~.mb: o
iuh (a C)z il 1—72—91+A9¢(V) (Oé C)'

Under Cournot competition in the unregulated segment, the outputs in market i are

9 — 4y
= 0 o  (@—C9; G = (@—c)

9 — 442 — 960, + 9A0¢ (v)

e Lm0k AW
Gl = 09 " 4290, + 90 (v) '

A comparison of the results in Lemmas 2 and 4 reveals the familiar trade-off between alloca-
tive efficiency and the firm’s rent extraction in the presence of asymmetric information (e.g.,
Baron and Myerson 1982). The production of the efficient firm coincides with that under full
information (“no distortion at the top” result). However, the regulator finds it optimal to reduce
the output of the inefficient firm in order to limit the (socially costly) informational rents to the
efficient firm in (7). The quantities for both goods of the inefficient merged firm are distorted
downward, since asymmetric information concerns the costs of joint production.

These regulatory distortions affect in a predictable way the production in the unregulated
segment of each market. Irrespective of the mode of competition, the substitutability (comple-
mentarity) between goods implies that the lower regulated production for the inefficient firm
stimulates (dampens) the demand for the unregulated good.

Equipped with the results in Lemma 4, we can characterize the optimal merger policy in the

presence of uncertainty and asymmetric information.
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Proposition 3 Suppose that 0 € {0y,0,} is uncertain before the merger and becomes private
information of the merged firm after the merger. Then, under Bertrand competition in the
unregulated segment, the merger is ex ante welfare-enhancing if and only if

1—~2 =0,

>_
Y 02 — (1—12)6;

0, =" > 0. (10)

Under Cournot competition in the unregulated segment, the merger is ex ante welfare-enhancing

if and only if

9 — 442 — 96,

Y T2 (9 49%)6,

0, =v° > - (11)

When efficiency gains are uncertain before the merger and their realization becomes private
information of the merged firm, the merger yields a trade-off between the benefits of potential
efficiency gains and the social costs of regulatory distortions.'® The combination of asymmet-
ric information and uncertainty complicates the regulator’s informational problem. Therefore,
irrespective of the mode of competition, the regulator sets a stricter merger rule.

We are now in a position to state the following result.

Proposition 4 We have

where the equality holds if and only of v = 0.

As Figure 1 illustrates, asymmetric information strengthens the condition for allowing the
merger under Cournot competition to a larger extent than the corresponding condition under
Bertrand competition. This increases the sensitivity of merger policy to the intensity of com-
petition in the unregulated segment of the market. The presence of asymmetric information in
addition to uncertainty aggravates the regulator’s informational problem. We know from Lemma
4 that this translates into a further reduction in the regulated output of the inefficient firm in
order to reduce the informational rents appropriated by the efficient firm. The higher intensity
of Bertrand competition mitigates the associated welfare losses to a larger extent than Cournot

competition. Therefore, the combination of pre-merger uncertainty and post-merger asymmetric

'The non-negativity conditions on quantities entail 7° € (0,1) and 7° € (0,1), which makes the merger
conditions (10) and (11) nontrivial.
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Figure 1: Merger policy

information about efficiency gains induces the regulator to increase the toughness of the merger

challenge rule in response to weaker competition in the unregulated segment of the market.

7. Diversification into the unregulated segment

In practice, regulated firms can be active in a competitive part of the market as well. Regulated
utilities that provide energy transmission and distribution may engage in competitive retail ser-
vices. Regulated suppliers of basic local telephone services may also offer long-distance telephone
and broadband Internet services at unregulated rates. Additional implications for the design of
the optimal merger policy arise when regulated firms diversify into a competitive segment of the
market.

In line with the most common regulatory practices in Europe and in the US, we assume
that regulated activities are legally unbundled from unregulated activities. This entails separate
accounts for regulated and competitive operations so that provision of each commodity is stand-
alone profitable, and the regulator is only allowed to control regulated activities.'” As Vickers
(1995, p. 14) suggests, a realistic formulation requires that, as in the absence of diversification, a
firm at least break even in its regulated activities. Therefore, the regulated firm’s participation

constraint is unchanged.'®

'"For instance, the Telecommunications Act of 1996 provides that the US incumbent local exchange carriers
can obtain a reasonable profit from regulated activities. Earnings from unregulated activities are not relevant to
the definition of a reasonable profit (Sidak and Spulber 1998, Ch. 9).

181f goods are complements, the regulated firm is willing to accept the regulatory contract when it obtains
non-negative profits from regulated activities. This might not be the case under substitutability, since regulated
production reduces the demand and the profits in the unregulated segment. To prevent such a behavior, the
regulator could prohibit the regulated firm’s diversification into the unregulated segment when it rejects a contract
which guarantees non-negative regulated profits. If this is not feasible, a further constraint should be introduced,
which ensures the firm’s participation in the regulatory relationship. As it will be clear in the sequel, our
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In the literature on legal unbundling (e.g., Cremer and De Donder 2013; Hofler and Kranz
2011; Sibley and Weisman 1998), the regulated firm is entitled to receive the competitive profits
but cannot interfere in the operations of the competitive affiliate, which independently maximizes
its own profits. It is worth noting that, in our setting, the maximization of competitive profits
follows irrespective of whether the affiliate cares about its own profits or total profits, since
regulated profits are entirely determined by the regulatory contract.

The regulated firm’s diversification into the unregulated segment of the market affects the
firm’s incentive to strategically manipulate its private information about the efficiency gains
from the merger, since it internalizes the impact of its behavior on competitive profits.

When unregulated suppliers engage in Bertrand competition, profits are competed away.
Therefore, the regulated firm’s diversification is inconsequential and our previous results are
unaffected. We show that this is no longer true under Cournot competition.

As in the baseline model, we consider two identical competitive firms s = 1,2 in each market
i = 1,2, which have profits 7% (¢;). Regulated firm i now owns one competitive subsidiary (firm
1) in the market where it operates, whose profits are 7! (¢;,.).!? Since the subsidiary maximizes
competitive profits, the outcome in the competition stage is unchanged.

If the merger is allowed, the new regulated entity controls two competitive firms, one in
each market. The merged firm cares about the sum of regulated and unregulated profits when
manipulating its private information. Formally, the incentive compatibility constraints are given

by

Ton + 7 (quen) + 72 (q2rn) = Ton — cqurn — c@orh + Onqrrngorn + 70 (q1en) + 7 (q20n)
> Ty — Qe — Cqart + Onqirigar + 7t (qirt) + w2t (g2r1)

=Ty + A9(]17’lq27‘l + 7711 (q1rl) + 7721 (q2rl)

T+ 7 () + 72 (q2r1) = Tyt — cqut — c@ort + O1q1r1G2m1 + T (qui) + 72 (q201)
> Trh — Cq1rh — Cq2rp + 9lq1rhq27‘h + 7T11 (Q17‘h) + 7721 (QZrh)

= Trh — AQerhQth + 7711 (C_Ilrh) + 7T21 (q27'h) .

qualitative results are unaffected, since this additional constraint makes merger policy even stricter under Cournot
competition without affecting the results under Bertrand competition.

Y0ur qualitative results carry over when only one regulated firm diversifies into the competitive segment. In
Section 9, we discuss the case in which one regulated firm expands into the unregulated segment of the market
where the other regulated firm operates.
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Using profits 7! (i)

2
%, 1 = 1,2, from the second-stage Cournot competition, the

incentive constraints can be rewritten in the following way
y 2
Trh = Tt + AOG1r1Gor + §Zi:1 (200 = 2¢ = YGirn — YGirt) (dirn — Qirt) (12)

y 2
Tp] = Tph — A9(]17"hq27‘h + 521':1 (20[ —2c— Yqirh — ’YQZ"V‘Z) (Qirl - Qirh> . (13)

Adding (12) and (13) yields

q1rh92rh > q1r192ri- (14)

As in Section 6, we restrict attention to the incentive constraint (12) for the efficient firm
and the participation constraint m,; > 0 for the inefficient firm, which are therefore binding
at the optimal contract. This approach is justified if condition (14) holds, which constitutes a
necessary condition for incentive compatibility.

Substituting the binding constraints and the second-stage Cournot outcome into (4), the
regulator’s maximization problem is given by

qﬂ%ﬁ_l v {Zjl [(04 —¢) Girn + Oéqzkuh - %qgrh - % (qzkuh>2 - ’YQithfuh - p?uhqgfuh:|

y 2
+9hq1rhq2rh - Aeqlrlq%”l - 521.:1 (20[ —2c— Yirh — 'YQirl) (Qirh - Qirl)} + (1 - V)

2 1 1 2
X {Zizl |:(O‘ - C) Qirl + an'kul - 5%‘2’/‘[ - 5 (%@l) - ’qu'lqz?ul - pfulqgcul] + 916117-1(127-1} .

The main results of the regulator’s maximization program are summarized in the following

lemma.

Lemma 5 Suppose that 6 € {0, 60,} is uncertain before the merger and becomes private infor-
mation of the merged firm after the merger. Moreover, suppose that the requlated firms diversify
into the unregulated segment, where competition occurs & la Cournot. Then, if the merger is
allowed, the outputs in market i are

~mcd 9— 47 + 27¢ (V)

(a=e); Gi" = 9—4~2 — 96, + 2729 (v) + 9A0¢ (v) (a=c)

(,j,nlcd _ 3 — 2’7
irh T3 — 292 — 30,

1—’7—9h
9 — 672 — 96,

1—v—6,+A60¢(v)
9472 — 96, + 2726 () + 9706 (1)

~mcd __

Qiun = 6

~mcd __

(Ck - C) 5o Gl — 6

(a—c).
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The diversification into the unregulated segment crucially affects the regulatory policy de-
signed for the merged firm. When goods are substitutes, the efficient merged firm has a stronger
incentive to claim to be inefficient, since a lower regulated quantity due to cost misrepresenta-
tion increases the demand and the profits in the unregulated segment. In fact, the incentive
constraint (12) is more severe than the constraint (7). As Lemmas 4 and 5 reveal, the regula-
tor reduces the quantity for the efficient firm, Ej;ffgd < qpy, and increases the quantity for the
inefficient firm, ¢7¢¢ > g, in order to curb the informational rents in (12).

The reverse occurs when goods are complements. A lower regulated quantity due to cost
misrepresentation now reduces the demand and profits in the unregulated segment, which mit-
igates the regulator’s incentive problem. As Lemmas 4 and 5 indicate, the regulator prefers to
increase the wedge between the regulated output for the efficient firm and that for the inefficient
firm, namely, @'ﬁﬁd > qi and ?]Z;Lfd < qprf, since this allows a higher rent extraction.

Equipped with the results in Lemma 5 and using (9), we can now formalize the merger policy

when the regulated firms expand into the unregulated segment.

Proposition 5 Suppose that 6 € {0y,0,} is uncertain before the merger and becomes private
information of the merged firm after the merger. Moreover, suppose that the regulated firms
diversify into the unregulated segment, where competition occurs & la Cournot. Then, when
goods are substitutes, i.e., v > 0, there exists a threshold 65 () > 0 (where 0} = 0 if and only
if v = 0) such that for 0, < 07 the merger is never ex ante welfare-enhancing. For 0y, > 0} the

merger is ex ante welfare-enhancing if and only if ¢ (v) > qggl, where ggfi > 0 s given by

—(9—47)* (3— 292 —30) 6,
AG |2 (57y — 83 — 54) + 36}, (9 — 47)2} + 272 {6 (1 —7)%+ 6, (21 4 892 — 24)

(15)

When goods are complements, i.e., v < 0, the merger is welfare enhancing if and only if ¢ (v) >

%,

We know from the discussion following Lemma 5 that the regulated firms’ diversification
into a competitive segment which provides substitutes for the regulated goods complicates the
regulator’s incentive problem. As Proposition 5 reveals, when the magnitude of efficiency gains
is small enough, the regulator prefers to block the merger. Otherwise, the merger is allowed if
the probability of efficiency gains is relatively high.

In order to investigate the impact of diversification on merger policy, we rewrite the merger
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conditions (10) and (11) as follows

1—~2-90 ~

W) >~ =8 = (16)
9—4y2—90,, -,

OW) >~ =0 (17)

We can now state the following conclusion.

Proposition 6 Suppose that 0 € {0p,0;} is uncertain before the merger and becomes private
information of the merged firm after the merger. Then, when goods are substitutes, i.e., v > 0, we
have gggl > ggc > ggb, where the equality holds if and only if v = 0. When goods are complements,
e, v <0, we have 25; < 50. Moreover, there exists a threshold 5}1 (v) > 0, with % > 0, such

that for 0y, < §h we have %” > gﬂb/fl

Figure 2: Merger policy under diversification

As Figure 2 illustrates, when goods are substitutes the regulated firms’ diversification into
the Cournot segment induces the regulator to establish a stricter merger challenge rule. This is
the result of the firm’s stronger incentive to manipulate its private information after the merger.

When goods are complements, different forces are at work. The regulated firm’s diversi-
fication under Cournot competition alleviates the regulator’s incentive problem, which relaxes
merger policy, i.e., 53 < 50. The incentive benefits of diversification can be so large that the re-
sult derived in Proposition 4 is reversed, and weaker competition leads to a more lenient merger

policy, i.e., &’ > 52
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It is worth noting that a higher degree of complementarity softens merger policy irrespective
of the mode of competition, since 8%7 > 0 and %i;; > 0 for v < 0. Proposition 6 indicates
that the optimal merger policy under Cournot competition is more lenient than under Bertrand
competition if 85, < gh (7). As gh increases in 7, a higher degree of complementarity strengthens
this condition. As a result, when goods are not close complements, the aforementioned incentive
benefits of diversification into a weakly competitive segment outweigh the allocative benefits of
intense competition derived in Propositions 2 and 4. When the degree of complementarity is
high enough, the opposite may occur, and the latter benefits tend to prevail.

The result of a more lenient merger policy under Cournot competition is even stronger in
the presence of economies of scope between regulated and unregulated activities. As Calzolari
and Scarpa (2011) show, a lower regulated quantity that follows from cost misrepresentation
increases the (marginal) costs of unregulated operations, which induces the Cournot competitors

of the diversified regulated firm to expand their production. Consequently, Cournot competition

mitigates the regulator’s incentive problem and leads to a softer merger challenge rule.

8. Robustness

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

the results.

8.1. Efficiency gains

In line with the main literature on uncertain efficiency gains (e.g., Amir et al. 2009; Choné and
Linnemer 2008), we assume that antitrust authorities and merging firms share the same beliefs
about the realization of synergies. In practice, antitrust authorities try to extract any superior
information of the merging firms with the request of convincing documentation about efficiency
claims. The common knowledge probability of efficiency gains can be thought of as the average
value attained by comparable mergers or the value reflected in post-merger simulations accepted
by antitrust authorities.

Furthermore, in line with Amir et al. (2009), in our model the main informational advantage
of merging firms is that they privately learn the realization of post-merger costs. Abstracting
from the complexities that arise under regulatory limited commitment, one might claim that
by its very nature this type of informational asymmetry is transitory, since the regulator could

revise the regulatory policy and remove any distortions in the light of the information acquired
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about efficiency gains. In this sense, our model provides a short-run analysis. As Amir et al.
(2009) argue, this approach is justified since the short-run period is the main focus of merger
investigations.?? More relevantly, our main results hinge upon the presence of asymmetric infor-
mation after the merger, which does not necessarily arise from synergies. Practitioners are aware
that a merger between regulated firms tends to aggravate the regulator’s informational prob-
lem. This is because after the merger it becomes more cumbersome to resort to benchmarking

mechanisms in order to discipline the regulated firm’s behavior.

8.2. Firms’ incentives to merge

Throughout the analysis, we do not explicitly deal with the merger decision of regulated firms.
This point definitely deserves some discussion. In the absence of diversification, it is immediate
to see that regulated firms have an incentive to merge, since the merger entails (expected)
informational rents from privileged knowledge about efficiency gains.

This result clearly extends to the case of diversification into a Bertrand segment. To explore
the firms’ incentives to merge under Cournot competition, we compare the expected profits
from the merger with the profits in the absence of the merger, which only arise from competitive

activities. Using the binding incentive constraint (12), a merger is profitable if and only if
2
E [%Tcd + 7I_11 ((YﬁCd) + 71'21 (a’g;cd>:| = vAf (a’{rﬁd) + 27711 (a{rﬁd) > 27‘(‘11 ((ﬁr) )

Since the post-merger regulated output of the inefficient firm is lower than the output without
the merger, (}fod < qj,., 1 = 1,2, a merger is always proposed when goods are substitutes. This
is because the merging firms obtain (expected) informational rents from regulated activities
and higher competitive profits due to downward regulated output distortions. When goods are
complements, the post-merger reduction in regulated production of the inefficient firm dampens
competitive profits. Therefore, a merger is profitable if the informational rents from regulated

activities outweigh the lower profits from competitive operations.

20 A Jong-run analysis is much more demanding, since it requires the identification of other potential contributing
factors, such as industry-specific or economy-wide shocks. This explains why most empirical studies consider
horizons extending only 3 to 5 years.
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9. Concluding remarks and policy implications

In this paper we examine the welfare implications of a merger between regulated firms in the
presence of two main practical informational problems: uncertainty and asymmetric information
about efficiency gains. In this setting, regulated firms interact with unregulated suppliers that
operate in a competitive segment of the market.

The merger between regulated firms entails a trade-off between the benefits of potential
efficiency gains from joint production and the costs of distortions in the regulatory policy because
of informational problems about post-merger costs. We show that, as a result of this trade-off,
the optimal merger policy depends on the intensity of competition in the unregulated part of the
market. In particular, more severe competition makes merger policy more lenient with merging
regulated firms. The rationale for this result is that unregulated competitors are more responsive
to changes in their demand driven by distortions in the regulatory policy due to informational
problems. This reduces the allocative costs of regulatory distortions and softens merger policy.

The optimal merger policy is also crucially affected by the possibility that regulated firms
diversify into the unregulated part of the market. When regulated and unregulated goods exhibit
some degree of complementarity, the diversified merged firm has a lower incentive to manipulate
its private information about efficiencies from the merger, since a lower regulated quantity due
to cost misrepresentation translates into lower demand and lower profits in the competitive
segment. Therefore, in the case of complementarity, the regulated firm’s internalization of
competitive profits relaxes the regulator’s incentive problem, and weaker competition in the
unregulated part of the market can lead to a more lenient merger policy.

Our analysis provides support for the view of practitioners and policy makers that merger
effects on regulatory policies deserve adequate investigation when assessing mergers between
regulated firms. For instance, the US Federal Energy Regulatory Commission (FERC), whose
authorization is required for mergers and consolidations of energy utilities, emphasized in the
Order issued on February 16, 2012 that it considers the impact on rates and regulation when
scrutinizing a merger.?!

It is well established in the theoretical and practical debate that mergers in unregulated
industries entail a trade-off between efficiency gains from joint production and enhanced market
power of merging firms, which results from a reduction in the number of rivals competing in

the market. Our analysis recommends that the study of the intensity of competition should be

?1See http://ferc.gov/whats-new/comm-meet,/2012/021612/E-2.pdf.
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extended to markets where merging regulated firms interact with unregulated suppliers.

Specifically, our results suggest that the merger policy involving regulated firms should be
more lenient in industries where liberalized segments of the market are characterized by intense
competition, provided that merging regulated firms do not diversify into the unregulated part
of the market. This can be the case in the telecommunications and energy sectors when own-
ership unbundling is required between regulated network and unregulated retail activities, and
competition in the unregulated segment is relatively fierce.

In some circumstances, however, competition in liberalized segments of the market is weak,
for instance because of severe capacity constraints. This can occur in transportation, telecom-
munications and energy sectors when unregulated suppliers must undertake huge investments.
If regulated firms engage in the provision of unregulated services that are substitutes for the
regulated ones (for instance, regulated transportation utilities which also run unregulated bus
services), the antitrust authorities should toughen their stance towards mergers between regu-
lated firms. Conversely, if regulated firms also provide goods which are complements for the
regulated ones, the merger between regulated firms should be assessed more favorably. This
can be the case of energy network utilities which also supply retail services, or local exchange
carriers which also provide long-distance telephone services or telephone equipment.

This conclusion warrants some remarks. We consider mergers between regulated firms which
are active in different regions and may diversify into a competitive segment of the market where
they operate. When each regulated firm also participates in a competitive segment of the market
where the other firm is established, a merger clearly exhibits an anticompetitive concern stem-
ming from the enhanced market power in the unregulated segment. In this case, the antitrust
authorities might approve the merger conditionally upon some structural remedies, such as the

divestiture of one of the competitive subsidiaries operating in the same market.
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Proof of Lemma 1. Since the maximand decreases in m;, we find Wf =7y =0,7=1,2,in
equilibrium. Under Bertrand competition, using the second-stage outcome qfu (qir) = a—c—qir
with p?, = c and taking the first-order condition for g;, yields (1 —7) (e —¢) — (1 — %) ¢; =0,
i = 1,2. Under Cournot competition, using the second-stage outcome g5, (¢ir) = % (a —c—vgr)
with p§, = a—¢f, (.) — vgir and taking the first-order condition for g; yields (9 —47) (v — ¢) —

(9 — 472) gir = 0,7 =1,2. Standard substitutions entail the results collected in the lemma. m

Proof of Lemma 2. Since the maximand decreases in 7, we find 7 = 7™¢ = 0, in equilibrium.
Under Bertrand competition, using the second-stage outcome qﬁ’u (¢ir) = o — ¢ — yqir with
p?, = c and taking the first-order condition for g;, yields (1 — ) (a — ¢) — (1 — 72) gir +0q;, =0,
i,j = 1,2, i # j. Under Cournot competition, using the second-stage outcome ¢f, (¢ir) =
% (o — ¢ —vqir) with pf, = o — ¢f, (.) — v¢ir and taking the first-order condition for g;, yields
(9—4y) (@—c) = (9 —49%) qir + 99g;r = 0, 4,5 = 1,2, i # j. Standard substitutions entail the

results collected in the lemma. m

Proof of Lemma 3. Using the results in Lemmas 1 and 2, we find that, under Bertrand

_ gla=c)?
= 27

cS§mb — % Taking the difference between C'S™ and C'S? yields % >0

competition, welfare without the merger is CS® and welfare with the merger is

if and only if 6 = 6, > 0. Analogously, under Cournot competition, taking the difference

4(a—c)? | (9—47)*(a—c)
5+ 50177 00)

2
between welfare with merger C'S™¢ = and welfare without merger C'S¢ =

4(a—c)? (9—47)%(a—c)? _. (9—47)2(a—c)?0
g T 9(3—472) yields (9—4727—99)(9—472)

>0ifand only if 0 =6; > 0. m

Proof of Proposition 1. Using the results derived in the proof of Lemma 3, we find that,

(2=2y—0p) (a—c)*

under Bertrand competition, expected welfare from the merger is £ [C’Smb] =V 2y,

(1-v) (2723:3—21&2‘;6)2. Standard computations yield E [CS™] > CS® if and only if condition

(5) in the proposition holds. Analogously, under Cournot competition, expected welfare from the

merger is F [OCS™¢] = 4(0‘9_‘3)2 + y(gg(gﬂf;f‘g_e?: +(1-v) %. Standard computations

yield E [CS™¢] > CS° if and only if condition (6) in the proposition holds. m
Proof of Proposition 2. The proof follows from the comparison between (5) and (6). m

Proof of Lemma 4. The incentive constraint (7) and the participation constraint m,; > 0
imply 7., > 0, which is therefore slack in equilibrium. Moreover, (7) and m,; > 0 must be
binding at the optimal contract, otherwise the regulator could increase welfare via an adequate
reduction in the firm’s transfers. We check ex post that the incentive constraint (8) is satisfied,

which is the case if and only if the monotonicity condition qi,pq2r-n > q1r192- (that follows
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from adding (7) and (8)) holds. Under Bertrand competition, using the second-stage outcome
qﬁ’u (gir) = @ — ¢ — g with p?u = ¢ and taking the first-order conditions for g;.;, and g;n
yields (1 —)(a—c¢) — (1 — 72) Qirh, + Onqjrn = 0 and (1 —7) (@ —c¢) — (1 — 72) Qirl + O1qjr1 —
Ao (v) qjry =0,4,5 = 1,2, 1 # j. Under Cournot competition, using ¢y, (¢ir) = % (a —c—vgr)
and pf, = o — ¢5, (.) — VGir, we find after some manipulation (9 — 4v) (o — ¢) — (9 — 49%) qirn +
90hq;rn = 0 and (9 — 47) (a — ¢) — (9 — 49?) Girt + 901qjr1 — 9D (v) qjry = 0, 4,5 = 1,2, i # j.
Usual substitutions imply the results in the lemma. Since the condition ¢1.,qorn = q1r1G2- holds,

the incentive constraint (8) is also satisfied. m

——mb
Proof of Proposition 3. From Lemma 4 we find that expected welfare CS"™ from the merger
in the presence of Bertrand competition can be written after some manipulation in the following

way

V(1*7)2(a70)2+ (1-v)(1=9)*(a—0)

1—~2—-0, 1—92—-0,+ A6¢ (v)

(1= =0n+ 200 () (1-7)°(a—c)’
(L =92 =0h) (1 =% =0+ A0 (v))

—c)? ——mb
From Lemma 1 welfare without the merger is C'S? = 2%. It follows that C'S"~ > CS° if
and only if condition (10) in the proposition holds.
The expected welfare CS™ from the merger in the presence of Cournot competition can be

written after some manipulation in the following way

ta—c vO-49 (= (1-1) (947 (a—c)

9 0(9— 492 —90,) ' 9(9 — 42 — 96, + 9A0¢ (1))
_da—c | (9- 49790+ 9A06 () (9~ 49)° (o — o)’ (18)
B 9 9(9 — 442 —901,) (9 — 472 — 96, + 9A0g (v))
From Lemma 1 we find that welfare without the merger is C'S¢ = 4(a; 2K + (gztgfﬁz)_)c)Q. It

follows that C'S" > C'S€ if and only if condition (11) in the proposition holds. m

(1-72-0,)0,6,

o, . . ~b7 b _ _
Proof of Proposition 4. Using (5) and (10) yields v° —v A =(1=)0] 50

. Moreover,

(9*4’72*99@2%91

we find from (6) and (11) ¢ — v° = ~ o) [0 —(9-112)01] 26"

Standard computations entail

¢ — v > ® — 1P where the equality holds if and only if v = 0. Combining terms yields the

result in the proposition. m

Proof of Lemma 5. In line with the proof of Lemma 4, we consider the incentive constraint

(12) and the participation constraint m,; > 0 binding at the optimal contract, otherwise the
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regulator could increase welfare via an adequate reduction in the firm’s transfers. We check ex
post that the monotonicity condition (14) and the participation constraint 7., > 0 hold. Using
¢, (qir) = % (v — ¢ — vqir) and p§, = o —¢5, () — Yqir, the first-order conditions for g;p and gy
are respectively (9 — 67) (a — ¢) — (9 — 49?) girn + 90nq5rn + 27 irn = 0 and (9 — 4y) (@ — ¢) —
(9 — 472) Qirt + 901q5r1 — IO (V) qjr — 2920 (V) iy = 0, 4,7 = 1,2, i # j. Usual substitutions
imply the results in the lemma. For « > 0, sufficient condition for the monotonicity condition
(14) to be satisfied is 6; < % (\/§ — 2). Alternatively, we must have 6, > 2’y91__—41. For v < 0,
(14) is always fulfilled. Moreover, for v > 0, the participation constraint m,., > 0 is always

satisfied. For v < 0, sufficient, but not necessary, condition for m,;, > 0 to be satisfied is that ||

is not too high. m

—med
Proof of Proposition 5. From Lemma 5 we find that expected welfare CS™ from the merger

can be written after some manipulation in the following way

4(a—c)? N v(3-27)° (@ —¢)’ L (=) (9= 47+ 296 ()" (@ — ¢)?
9 3(3—272—30,)  9(9— 42— 90, + 2726 () + 9806 (v))’

Combining terms yields

o o) [(9 — 4y + 4920 (y)} (3= 292 = 30,) +3(3 — 29)% (9A0 + 29) 6 (v)
9 0(3 =292 — 36,) (9 — 412 — 96, + 2420 (1) + 9860 (1))

(v —c)?.

(19)

From Lemma 1 we find that welfare without the merger is C'S¢ = 4(a9_ o’ + (9_9%3)_2&356)2. Taking

——med
the difference between C'S' and CS° yields after some manipulation

9(9—47)% (3292 —30) O + 6 (v)

X {Ae [27 (577 — 8y — 54) + 36, (9 — 47)2] + 242 [6 (1—7)% + 6, (21 +89% — 247)} } ,

which is negative if the expression in curly brackets is negative. When goods are substitutes,

i.e., v > 0, this is the case for 0, < 0 (), with

gr _ Ay — 477 96, — 10, . V90 [8y (27— 36) —3(87 —90)] + 16v°A 23— 29) +30] _
" 2(9 —4v) 2v/3 (9 — 47) -
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where the equality holds if and only if v = 0. For 6, > 07, we have cs"" > ¢se if and only
if condition (15) in the proposition holds. Under complementarity, i.e., v < 0, the expression in

——med
curly brackets is always positive. Then, cS" > Cseif and only if condition (15) holds. m

Proof of Proposition 6. Taking the difference between 5" in (19) and cS" in (18) yields
5§m°d — 08" § 0 if and only if ~ E 0. This is because the regulator faces the same maxi-
mization problem, subject to the same participation constraints, while the incentive constraint
(12) is stricter (weaker) than (7) for v > (<) 0 (the constraints (8) and (13) are implied by the
monotonicity condition (14)). Then, we have 50 § 52 if and only if ~ z 0. This result also
follows from the comparison between (15) and (17). Using Proposition 4, we find for v > 0 that
52 > 50 > 5*’ (where the equality holds if and only if v = 0). For v < 0, using (15) and (16), we
find ¢* > ¢ if 0, < 0, (), where

2(1—~?%) (54 — 57y + 8+°)

== 36 — ~ (65 — 247)]

> 0.

90y _ (657487)(54-5Ty—5472+657° —87%)  57+4108y-1957>+40+"

o (108—195~+7272)2 108-105172,2 = U

Standard computations yield

where the inequality follows from the assumptions on the parameters of the model. =
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