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Abstract

We analyze the choice of organization between conglomerates and stand-alone firms of groups
wishing to collude on several markets. A conglomerate organization makes it possible to exploit
synergies between different activities. By organizing themselves into independent firms, the groups
are not considered to be repeat offenders when the second cartel is convicted, and thus avoid the
increased fines applicable to repeat offenders. When synergies are low, groups split into stand-alone
firms during one of the collusion phases, then re-form conglomerates. This dynamic may help explain
the existence of a conglomerate discount.

Keywords: Conglomerates, collusion, multi-market contacts, competition policy, repeat offenders, con-

glomerate discount.

JEL Classification: L41, K21, D43, G34.

1 Introduction

This article studies the impact of increased fines for repeat cartel offenders on the organizational dynamics

of firms that may form conglomerates or remain independent.

Many competition authorities consider recidivism as an aggravating factor that can lead to higher fines

for cartel participation. For example, the European authorities’ 2006 guidelines on the method of calcu-

lating fines state: “where an undertaking continues or repeats the same or a similar infringement after the

Commission or a national competition authority has made a finding that the undertaking infringed Article

81 or 82: the basic amount will be increased by up to 100% for each such infringement established”.

In this article, we put forward the idea that multi-product industrial groups may have an interest in

splitting their activities into independent firms, despite the existence of synergies between these activities,

in order to be able to collude on several markets without being considered repeat offenders. This strategy

can take two forms. Firstly, a multi-product firm begins by colluding on several markets simultaneously,

until the competition authority discovers one of the collusion agreements of which it is a member. Following

this discovery, the firm divests its subsidiaries operating in markets where collusion agreements have not yet

been discovered. This allows the firm to continue colluding in these markets without incurring increased

*CEMOI TEPP-CNRS (FR2042), Université de La Réunion, Faculté de Droit et d’Economie, 15, avenue René Cassin,
97715 Saint-Denis messag cedex 9. Email : Armel.Jacques@univ-reunion.fr.
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fines. Secondly, an industrial group organizes itself into several stand-alone firms in order to participate in

agreements on several markets. Following the conviction of one of the agreements, one of the firms operating

in the other markets (and which has not yet been convicted of collusion) buys out the activities of the

firm which has just been convicted. This acquisition enables the firm to benefit from potential synergies

between its different activities, while continuing to collude in markets where it has not yet been detected,

without risking an increase in the fine. These strategies are attractive when the synergies between the various

activities are relatively low and the increase in the fine in the event of recidivism is high.

Two examples illustrate this strategy. In 2004, the Alstom conglomerate sold its T&D (Transmission and

Distribution) division to the Areva group. In 2007, the European competition authority ruled against an

electrical cartel in which the T&D subsidiary had participated. In 2008, Alstom’s CEO argued for a merger

of his group with Areva, but was opposed by the latter’s CEO. In 2010, Areva sells its T&D subsidiary to

Alstom and Schneider Electric.1 So Alstom spun off one of its businesses for a few years, then bought it

back after it stopped colluding. In 2002, the Sodiaal cooperative sold 50% of its Yoplait subsidiary to PAI

partners. The latter sold this stake to General Mills in 2011. Shortly after the acquisition, the buyer applied

to the European leniency program and denounced Yoplait’s participation in the “yogurt cartel”. This cartel

was condemned in 2015. In 2021, Sodiaal acquires General Mills’ share in Yoplait’s French activities. In this

example, too, a group sells activities that are then implicated in an investigation for an illicit cartel, then

buys them back once the antitrust proceedings have been completed. The theory developed in this article

offers a possible explanation for these phenomena.

This study nuances the idea, fairly widespread in economic literature, that multi-market contacts facilitate

collusion. For certain parameter values, it is, on the contrary, the appearance of stand-alone firms, despite

the existence of synergies, that may give rise to suspicions that firms are involved in cartels. Edwards

(1955) was one of the first to argue that conglomerates can more easily set up collusion agreements than

stand-alone firms because they can inflict harsher punishments on their competitors by triggering them in

several markets. Bernheim and Whinston (1990) explored this idea, with a more rigorous formalization,

and showed its relevance when markets present asymmetries. Spagnolo (1999) has shown that the pro-

collusive effect of multi-market contacts also exists when firms have concave objective functions. Pénard

(2000) and Matsushima (2001) have shown that multimarket contacts reduce the frequency of price wars

when information on the behavior of competing firms is imperfect, as in the Green and Porter (1984) model.

Thomas and Willig (2006) have qualified this view by arguing that, if firms are present in a market

where information is imperfect, as in Green and Porter’s (1984) model, and in a market where it is perfect,

it is preferable for these firms not to combine collusion agreements made in each market into a single

agreement covering both markets. Indeed, this does not reduce the frequency of price wars in the market

where information is imperfect, and it extends the periods of price wars to the other market. Dargaud

and Jacques (2015) have formulated a second nuance, in a model incorporating a competition authority.

When the competition authorities suspect the existence of a cartel, they launch an in-depth investigation

1The activities bought by Alstom will be sold again in 2014, this time to General Electric, against the backdrop of legal
proceedings brought by the USA against Alstom for bribery in tenders.
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into the activities of the firms concerned. During these investigations, the competition authorities frequently

discover the existence of other cartels involving the same firms. The authors defend the idea that firms

simultaneously involved in several cartels can reduce the likelihood of a second cartel being discovered

during an investigation into a first cartel by adopting a decentralized organization. Firms may prefer the

M-form (multidivisional form) organization to the U-form (unitary form) one, in order to compartmentalize

their collusion agreements.

This study also adds to the literature on the impact of anti-cartel policy on firm organization, highlighting

the potential role of recidivism treatment. Dargaud and Jacques (2015), as mentioned above, have defended

the idea that firms engaging in collusion on several markets simultaneously may have an interest in adopting

a decentralized organization to compartmentalize their various agreements and avoid the detection of one

leading to the detection of others. The authors briefly discuss the impact of an increased fine for repeat

offenders. In their model, this increase favors the adoption of the U-form organization. Indeed, if the fine is

increased on the second conviction, the continuation of the collusion is less profitable for the firms, and they

therefore have less incentive to reduce the probability of the second cartel being discovered during the first

investigation. Their interest in choosing the M-form organization diminishes. Dargaud and Jacques (2020a,

2020b) have studied the impact of the introduction of a leniency program on firms’ choice of organization.

Dargaud and Jacques (2020a) have shown that the leniency program can encourage firms’ CEOs to denounce

the existence of the second cartel, after the opening of an investigation targeting the first. The M-form no

longer makes it possible to separate the two agreements. Leniency programs therefore encourage firms

to revert to the U-form organization. In contrast, Dargaud and Jacques (2020b) argue that a leniency

program may lead firms to choose the M-form organization in order to delay antitrust investigations and

give themselves time to denounce the second cartel before it is discovered by the competition authorities.

In these studies, the choice of organization is between the multi-divisional and the unitary form. Jacques

(2003) reconsiders the idea that greater decentralization reduces the risk of discovery of the second cartel,

but analyzes it in a model where groups choose between organization as a conglomerate or as two stand-

alone firms. It differs from previous studies in that it allows firms to modify their organization over time,

whereas in previous studies, the choice of organization is fixed at the start of the game and is not modified.2

Jacques (2003) finds, as in this study, that groups may have an interest in splitting up temporarily when

they collude. The underlying mechanism is different, however, and the evolution of group organization is not

always the same. In Jacques (2003), the aim of splitting into two firms is to avoid the discovery of a second

cartel during an investigation into a first cartel. The separation of activities into two independent firms is

therefore only of interest if the groups collude on several markets simultaneously. The groups therefore split

up at the start of the game and re-form a conglomerate after the first conviction. This strategy can also be

seen in this study. On the other hand, in this study, we can also have a conglomerate organization at the

start of the collusion and a split-up after a first conviction. In Jacques (2003), firms never chose this course

2Dargaud and Jacques (2015, 2020a and 2020b) assume that firms compete on price with homogeneous goods in each
market. So when firms no longer collude, prices are equal to marginal cost and profits are zero. Firms are then indifferent
between the different possible organizations. They therefore have no interest in modifying their organization once the
collusion is dissolved. To observe changes in organizations, we need to modify some of the assumptions of these models.
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of action. The modification of the advantage linked to the separation of firms can therefore lead to different

developments. Bageri, Katsoulacos and Spagnolo (2013) highlight another mechanism that can generate an

impact of anti-cartel policy on firm organization. Under European legislation, fines may not exceed 10% of

a company’s total sales. The maximum fine incurred by a firm operating in other sectors is therefore higher

than that faced by a firm active only in the market covered by the cartel. The authors note that this may

encourage firms not to diversify

The fight against cartels can therefore encourage certain industrial groups to split up temporarily, despite

the existence of synergies between their activities. This effect may help explain the decline of industrial cartels

in the 1980s and 1990s, at a time when the fight against cartels was being stepped up. It can also help explain

the conglomerate discount often observed in empirical studies. If groups tend to organize themselves into

stand-alone firms when they collude, and re-form conglomerates after the collusion has dissolved, then stand-

alone firms may appear more profitable than apparently comparable conglomerates, and therefore be better

valued on financial markets.

This study may also have implications for the design of anti-cartel measures. In this study, conglomerates

enable synergies to be generated. This form of organization is therefore socially preferable to stand-alone

firms. If the fines incurred and the increase in fines in the event of recidivism are not sufficient to totally

deter collusion, a reduction in fines and the increase in fines in the event of recidivism can increase the social

surplus by encouraging industrial groups not to split up their activities.

This study is organized as follows. Section 2 presents the model. We then analyze the different collusion

strategies that firms can choose (section 3). Section 4 compares the possibilities of sustaining these different

strategies. Section 5 looks at the group organization choices. The implications of the results obtained are

developed in Section 6. The existence of a conglomerate discount is discussed in section 7, and we conclude

in section 8.

2 Model

The model includes two goods, A and B, whose markets are totally independent. Each of the goods is

produced in two production sites owned by different firms. Plants A1 and A2 produce good A. Plants B1

and B2 produce good B. Production lines A1 and B1 can be managed by two independent firms, or combined

in a conglomerate. The same applies to production lines A2 and B2. For antitrust reasons, it is forbidden

to merge plants A1 and A2 [B1 and B2 respectively] to form a monopoly on the market for good A [B].

The firms compete in quantities in an infinite-horizon setting. They can enter into collusion agreements

based on grim trigger strategies. The discount factor is equal to δ. Collusion agreements are prohibited, and

an antitrust authority is responsible for identifying, fining and dissolving them.

Demand: In each period, the inverse demand functions for the two goods are linear and equal to:

pA
(
QA

)
= a−QA and pB

(
QB

)
= a−QB
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Organization: At the beginning of each period, the owners of the various production sites can merge them

to form a conglomerate, or separate them into two stand-alone firms. This choice is made non-cooperatively.

Organizational change has a cost R (financial costs to buy or sell a firm, reorganization costs, etc.).

The form of organization chosen influences the fixed costs that firms incur in each period. A specialized

firm incurs a fixed cost each period equal to f . Conglomerates make it possible to avoid duplicating part

of the fixed costs of both activities. Conglomerates therefore generate synergies. A conglomerate incurs a

fixed cost equal to (2− λ) f each period, with λ ∈ [0, 1]. Firms produce with a constant marginal cost, c,

normalized to 0.

If a conglomerate decides to split in two, each of its shareholders receives a proportion of the shares of

each of the two new firms equal to its initial share in the conglomerate. In other words, demergers are carried

out by distributing shares. When two independent firms decide to merge, their shareholders share the gains

generated by the merger equally. If, prior to the merger, the two companies are perfectly identical, it seems

quite logical to assume that they are merging as “equals”. The shareholders of each firm therefore share

half the shares of the new conglomerate on a pro rata basis. If the merging firms are in different situations

(because one of the firms can still collude in its market, while the other can no longer), we assume that the

negotiation leads to an equal sharing of the gains.3 In the model, gains are limited to synergies, λf , less

reorganization costs, R. The firm being bought out therefore obtains a price equal to its discounted profits

if it had remained independent plus 1
2

(
λf
1−δ −R

)
.

In this study, we are interested in the evolution of firm organization. We will therefore focus on the

case where R is sufficiently low for firms to have an interest in changing their organization, which requires

R ≤ λf
1−δ . To simplify the calculations, we assume R = 0. We also assume that the new organization is

implemented immediately.

Competition policy: There is a competition authority that can detect and punish collusive agreements.

During each period, the authority has a probability ρ of detecting an agreement on the market for one of the

goods. The detection of an agreement automatically leads to its condemnation. Convicted firms are fined

for each market in which collusion has been proven. The amount of the fine depends on the firm’s history.

If it is a first conviction, the fine is equal to F . On the other hand, if the firm has already been convicted, it

is considered a repeat offender, and the fine is increased to θF , with θ ≥ 1. If an agreement is condemned,

it is dissolved and collusion is no longer possible on this market in the future.

For a firm to be considered a repeat offender, several conditions must be met. The first is that the two

offences must be identical or similar. European case law has adopted a broad definition of similarity. Two

collusion agreements are considered similar offences, even if they concern different products or geographically

3This is not the only possible hypothesis. It could be in the firms’ interest to agree that, if one firm deviates from a
collusive agreement, the other firm can make a take-it-or-leave-it offer and thus obtain the entire surplus. Such a commitment
would reduce the incentive to deviate from a collusive agreement. However, it appears complex to implement in practice. The
assumption of an equal sharing of gains has also been retained to avoid having to assume different haggling rules according
to history, which would have lengthened developments.
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distinct markets.4 The conviction for the first offence must be final at the time the second offence is

committed. In this model, this implies that if both cartels are detected simultaneously, the firms are not

considered repeat offenders and must pay two fines of F (one for each offence). In this model, there are no

judicial errors and no appeal procedures. The condition that the conviction must be final poses no problem.

The third condition concerns the length of time between the two offences. European legislation does not

specify a time limit. In practice, recidivism has been accepted in some cases, even though the previous

offence was some twenty years old. For simplicity’s sake, this model assumes that recidivism is perpetual. A

second offence committed by the same firm will always be considered a repeat offence. The fourth and most

important condition is that the offender must be the same. If a conglomerate is condemned on market A,

then on market B, it is the same firm, even if it sold its business on market A after the first condemnation.

On the other hand, if a conglomerate sells its business on market B, after having been convicted on market

A, the purchaser of business B will not be considered a repeat offender if he is subsequently convicted of a

cartel on market B (because it was not he who committed the infringement on market A). The same would

apply if a firm in activity B bought out a firm in activity A that had just been convicted of taking part

in a cartel. If this firm is subsequently convicted of taking part in a collusion agreement, it will not be

considered a repeat offender, since it did not yet own activity A at the time of the first conviction. It is

therefore possible to escape the qualification of recidivism by separating the two activities in separate firms

during one of the phases of collusion. This hypothesis is central to the results obtained in this article.

If a firm deviates from the collusion agreement, the agreement remains detectable during this period.

This is because prices during the deviation period remain monopoly prices. Customers therefore have the

same probability of suspecting collusion and referring the matter to the competition authorities. On the

other hand, during the punishment, the collusion has come to an end and the agreement can no longer be

detected.

Forms of collusion agreements: To simplify the resolution of the model, we assume that δ is sufficiently

high and F is sufficiently low for firms to choose to collude and to produce monopoly quantities when

colluding. The restrictions imposed on these parameters will be explained at the beginning of Section 5. We

assume that collusion agreements provide for an equal sharing of markets between firms, even if the latter

have chosen different modes of organization.

Game timeline: Each period consists of several stages according to the chronology: (1) Choice of orga-

nization, (2) if collusion is still possible, company managers can meet and negotiate production quotas, (3)

firms choose their quantities and profits are realized, (4) an investigation is launched with a probability of ρ

on each market. Firms pay any fines imposed during the period.

Notations: We will use a capital Π to write down the expected discounted profits of a group. The

subscript indicates the number of collusion agreements already detected. The superscript indicates the

4Even if they are located in different European Union countries.
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forms of organization chosen by the group. The first letter designates the organization chosen when no

collusion agreement has yet been detected. The second letter indicates the chosen organization when one

(and only one) agreement has already been condemned and dissolved. For example, ΠCI
1 corresponds to the

profit expectancy of a group that has already been convicted of belonging to a cartel, was organized as a

conglomerate before this conviction and chose to split into two independent firms just after this conviction.

The discounted profits after the dissolution of the two collusion agreements deviate from the above rule and

will be noted as ΠC
2 . The same indices and exponents will be used for the sustainability thresholds of the

different collusion strategies.

3 Possible collusion strategies

It is always in the firms’ interests to form conglomerates after the two collusion agreements have been

dissolved. In fact, if collusion no longer exists in a market, firms compete in quantities à la Cournot. In the

absence of collusion, firms make greater profits by forming a conglomerate than by dividing their activities

into two independent firms. Conglomerates enable firms to generate synergies and reduce fixed costs. The

discounted savings are equal to λf
1−δ . Since we have assumed that R ≤ λf

1−δ , firms will choose the conglomerate

form if they have not already adopted it. So, in the last phase of the game, the groups have conglomerate

form. After the collusion is dissolved, the discounted profit of a conglomerate present in both markets is

equal to:5

ΠC
2 ≡ 1

1− δ

[
2

9
a2 − (2− λ) f

]
Four collusion strategies are therefore conceivable: (C,C,C); (I, C,C); (C, I, C) and (I, I, C). The first

letter corresponds to the organization of the group prior to the detection of the first collusion agreement

(what we will call the first phase of the game or the first phase of collusion). The second letter indicates

the organization retained after the detection of the first collusion agreement and before the detection of the

second agreement (referred to as the second phase of the game or the second phase of collusion). The third

letter corresponds to the organizational form chosen after the dissolution of the two collusion agreements

(the third phase of the game).

(I, I, C) is dominated by (I, C,C) and (C, I, C). In fact, the advantage of choosing I is to avoid an

increased fine in the event of a repeat offence. Choosing I during the first or second phase is enough to

eliminate this risk. It is useless to choose I for both. This leaves only three possible strategies at equilibrium:

(C,C,C), (I, C,C) and (C, I, C), which we will now describe in detail.

3.1 (C,C,C) strategy

The (C,C,C) strategy involves firms forming conglomerates at the start of the game and maintaining this

form throughout. Initially, the firms collude on both markets simultaneously. Once the collusion on one

market has been dissolved, the firms continue to collude on the other until the competition authority detects

5The quantities produced and equilibrium prices in the different situations are specified in the appendix (section 9.1).
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the second agreement and puts an end to it. This strategy enables firms to benefit from synergies in all

phases of the game. It does, however, have the disadvantage of exposing firms to an increased fine in the

second phase of the collusion agreement.

In the third phase of the game, the conglomerate’s discounted profit is equal to: ΠC
2 .

In the second phase of the game, the conglomerate’s discounted profit is equal to:6

ΠCC
1 =

17
72a

2 − (2− λ) f − ρθF + δρΠC
2

1− δ (1− ρ)

For collusion to be sustainable in this phase, it is required that:

F ≤ FCC
1 ≡ 17δ (1− ρ)− 9

576δ (1− ρ) ρθ
a2

In the first phase of the game, the conglomerate’s discounted profit is given by:

ΠCC
0 =

2
8a

2 − (2− λ) f + 2ρ (1− ρ) δΠCC
1 + ρ2δΠC

2 − 2ρF

1− δ (1− ρ)
2

Firms have an interest in respecting the collusion agreement during this first phase if and only if:

F ≤ FCC
0 ≡

[
1− δ (1− ρ)

2
]
[17δ(1− ρ)− 9]

576
[
ρ(θ − 1) + 1− δ (1− ρ)

2
]
δ (1− ρ) ρ

a2

If θ = 1, FCC
0 = FCC

1 . In the absence of an increase in the fine, the conditions of sustainability during

the two phases of collusion are identical. This is the result of Bernheim and Whinston (1990). Multi-market

contacts do not affect firms’ ability to collude if the different markets in which the firms are in contact are

identical. The possibility of sustaining the monopoly price therefore does not depend on the number of

markets involved in collusion.

If θ > 1, we have FCC
0 > FCC

1 .7 Collusion is more fragile in the second phase, as firms risk an increased

fine because they will be considered repeat offenders.

The (C,C,C) strategy is therefore sustainable if and only if F ≤ FCC
1 . A higher fine for repeat offenders

(i.e. an increase of θ) makes this strategy more difficult to sustain. With a higher fine for repeat offenders,

multi-market contacts make collusion more difficult to sustain.

3.2 (C, I, C) Strategy

The (C, I, C) strategy consists in initially colluding on both markets simultaneously by adopting a conglom-

erate organization. When the competition authority detects one of the collusion agreements, the collusion

ceases on that market, but continues on the other market. To avoid a higher fine on the second market,

conglomerates sell off the subsidiary active on the second market. Once the collusion on the secondary

6The calculations leading to the different expressions are detailed in the appendix.
7Indeed: FCC

0 ≥ FCC
1 ⇔ 1− δ (1− ρ) ≥ 0. This condition is necessarily verified.
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market has been dissolved, the conglomerates buy back the business they previously sold, in order to exploit

potential synergies once again. The aim of this strategy is to avoid a higher fine by temporarily severing the

links between the subsidiary pursuing the collusion and the conglomerate that has already been convicted.

The disadvantage of this strategy is that firms must forego synergies between the two activities during the

second phase of the game.

In the third phase of the game, the conglomerate’s discounted profit is equal to ΠC
2 . In the second phase

of the game, the sum of the discounted profits of the two independent firms is equal to:

ΠCI
1 =

17
72a

2 − 2f − ρF + δρΠC
2

1− δ (1− ρ)

For collusion to be sustainable in this phase, it requires:

F ≤ FCI
1 ≡ 17δ (1− ρ)− 9

576δ (1− ρ) ρ
a2 − λf

2ρ

In the first phase of the game, the conglomerate’s discounted profit is given by:

ΠCI
0 =

2
8a

2 − (2− λ) f + 2ρ (1− ρ) δΠCI
1 + ρ2δΠC

2 − 2ρF

1− δ (1− ρ)
2

A conglomerate has an interest in complying with the collusion agreement, in the first phase, if and only

if:

F ≤ FCI
0 ≡ 17δ(1− ρ)− 9

576δ (1− ρ) ρ
a2 − λf

1− δ (1− ρ)
2

If λf = 0, FCI
0 = FCI

1 . If λf > 0, we have: FCI
0 ≥ FCI

1 ⇔ 1− 2ρ− δ(1− 2ρ+ ρ2) ≥ 0. This condition

is never verified for δ = 1, but it is verified for most parameter values as soon as δ < 1. In the remainder

of this article, we assume that this condition is met. The strategy (C, I, C) will therefore be sustainable if

F ≤ FCI
1 .

The thresholds FCI
0 and FCI

1 are decreasing functions of λf . The existence of potential synergies reduces

the possibility of sustaining collusion in the (C, I, C) strategy. Synergies increase the value of ΠC
2 , and

therefore the profits obtained on the punishment path after a firm’s deviation. On the other hand, they do

not affect firms’ profits during the second phase of collusion. They therefore increase firms’ incentives to

deviate from the collusion agreement.

3.3 (I, C, C) Strategy

The (I, C,C) strategy is very similar to the previous one, but the organization of the groups during the

first two phases is reversed. Initially, the two groups chose to organize themselves as two independent firms,

each colluding in its own market. Once the competition authority has dissolved the collusion in one of

the markets, the firm that has not yet been condemned buys out the business of the firm that has been

condemned, to form a conglomerate. The firm in the market where the collusion has not been dissolved can

continue the collusion without risking an increased fine, since it is not the firm that has been convicted in the

9



other market. This strategy, like the previous one, eliminates the risk of increased fines. However, like the

previous strategy, it has the disadvantage of not exploiting potential synergies during one of the phases of

the game. For this strategy, it is during the first phase of the game that firms do not benefit from synergies.

In the last phase of the game, the conglomerate’s discounted profit is equal to ΠC
2 . In the second phase

of the game, the conglomerate’s discounted profit is equal to:

ΠIC
1 =

17
72a

2 − (2− λ) f − ρF + δρΠC
2

1− δ (1− ρ)

For monopoly prices to be sustainable during this phase, we need:

F ≤ F IC
1 ≡ 17δ (1− ρ)− 9

576δ (1− ρ) ρ
a2

In the first phase of the game, the group’s discounted profit is given by:

ΠIC
0 =

2
8a

2 − 2f + 2ρ (1− ρ) δΠIC
1 + ρ2δΠC

2 − 2ρF

1− δ (1− ρ)
2

An independent firm has an interest in respecting the collusion agreement in the first phase if and only

if:

F ≤ F IC
0 ≡ 17δ (1− ρ)− 9

576δ (1− ρ) ρ
a2 − [1− δ (1− ρ)] (1− ρ)[

1− δ (1− ρ)
2
]
ρ

λf

2

If λf = 0, F IC
1 = F IC

0 . If λf > 0, F IC
1 > F IC

0 . This strategy is therefore sustainable if and only if:

F ≤ F IC
0 . The existence of potential synergies weakens collusion in the first phase of the collusion agreement.

4 Ranking of sustainability thresholds

The main problem of this article concerns the choice of group organization. However, the impact of group

organization on the potential for collusion is also an interesting issue. In this section, we seek to clarify the

conditions under which multi-market contacts facilitate or weaken collusion.

If we assume 1− 2ρ− δ(1− 2ρ+ ρ2) ≥ 0, then the three relevant thresholds are FCC
1 , FCI

1 and F IC
0 .

The clearest comparison is between FCI
1 and F IC

0 . If λf = 0, F IC
0 = FCI

1 . If λf > 0, we always have:

F IC
0 ≥ FCI

1 .8 It is easier to sustain monopoly prices with the (I, C,C) strategy than with the (C, I, C)

strategy. With both strategies, the phase when collusion is most difficult to sustain is when the groups are

organized as two independent firms, because during this phase the groups do not benefit from synergies if

they respect the collusion agreement, but do benefit from them after a deviation. The (I, C,C) agreement is

more stable, because if firms deviate in the first phase of the game, they lose the opportunity to benefit from

collusion in the second phase of the game. This acts as a deterrent. A deviation therefore enables synergies

to be exploited earlier, but has the disadvantage of eliminating the phase when firms can benefit from both

synergies and collusion.

8Indeed, if λf > 0 then F IC
0 ≥ FCI

1 ⇔ ρ ≥ 0.
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The ranking of FCC
1 and the other two thresholds depends on the values of θ and λf :

FCC
1 ≥ FCI

1 ⇔ λf

2
≥

(
1− 1

θ

)
17δ (1− ρ)− 9

576δ (1− ρ)
a2

FCC
1 ≥ F IC

0 ⇔ [1− δ (1− ρ)] (1− ρ)

1− δ (1− ρ)
2

λf

2
≥

(
1− 1

θ

)
17δ (1− ρ)− 9

576δ (1− ρ)
a2

If λf = 0 and θ = 1, we have: FCC
1 = FCI

1 = F IC
0 . In the absence of increased fines for recidivism and

synergies, the conditions of sustainability of the three collusion strategies are identical. This is the result of

Bernheim and Whinston (1990): if the different markets are identical, multi-market contacts have no impact

on collusion possibilities.

If λf = 0 and θ > 1, we have: FCC
1 < FCI

1 = F IC
0 . An increase in the fine in the event of a repeat

offence undermines the collusion strategy which maintains multi-market contacts throughout the collusion

period. The increased fine introduces a link between the two markets. When firms have been convicted

in one market, the fine incurred in the other market increases, making collusion more fragile. Strategies

consisting of separating the two activities during one phase of the collusion are easier to implement than the

strategy of maintaining multi-market contacts throughout the collusion cycle.

If λf > 0 and θ = 1, we have: FCC
1 > F IC

0 ≥ FCI
1 . The existence of synergies between the two activities

has no effect on the sustainability of the (C,C,C) strategy, but it reduces the possibilities of sustaining

monopoly prices with the other two collusion strategies. If groups separate their activities into independent

firms, the potential synergies reduce the scope for collusion, since they increase punishment profits without

altering collusion profits.

If λf > 0 and θ > 1, we have two opposite effects. The synergies make the (C, I, C) and (I, C,C)

agreements more difficult to sustain, while the increase in the fine makes the (C,C,C) strategy more difficult

to support. The ranking of the different collusion thresholds depends on which effect dominates, and therefore

on the values of the different parameters.

In the remainder of this article, we assume that δ is sufficiently high and F is sufficiently low for monopoly

prices to be sustainable with all three collusion strategies. To better visualize this set, the different sustain-

ability thresholds in (δ, F ) space are shown below, for values: a = 20, λ = 0.5, f = 1, ρ = 0.01 and

θ = 2.
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Figure 1: Sustainability thresholds for different collusion strategies

5 Organization choices

We can now analyze the groups’ choice of organization. We restrict ourselves to values of δ and F such

that monopoly prices are sustainable with the three available collusion strategies. We therefore assume

F ≤ min(FCI
1 , FCC

1 ).

A firm’s choice of organization determines whether or not it benefits from potential synergies, and whether

it is a repeat offender. We have assumed that the allocation of production quotas between firms does not

depend on their organization. The organizational choice of one group therefore has no impact on the profits

of the other. The organization choices of each group are therefore independent and do not depend on the

organization chosen by the other group. We have:

ΠCC
0 ≥ ΠCI

0 ⇔ λf ≥ (θ − 1) ρF

ΠCC
0 ≥ ΠIC

0 ⇔ λf ≥ 2δ (1− ρ) ρ

1− δ (1− ρ)
(θ − 1) ρF

The (C,C,C) strategy is preferable to the other collusion strategies available, if synergies are high and

the fine increase for recidivism is low.

The term δ does not appear in the comparison between ΠCC
0 and ΠCI

0 , as the advantages of each of

these two strategies only appear during the second phase of the game. They are therefore contemporaneous,

and their comparison does not depend on the discount factor. On the other hand, the relative advantages

of the (C,C,C) and (I, C,C) strategies do not appear at the same time. The (C,C,C) strategy generates

higher profits in the first phase of the game, allowing synergies to be exploited, while the (I, C,C) strategy

eliminates the increased fine in the second phase of collusion. As the benefits of the two strategies are time-

lagged, the discount factor appears in their comparison. An increase in δ favors (I, C,C) over (C,C,C).

More impatient firms (with a lower δ) prefer the strategy whose benefits become apparent sooner.

What remains is to compare the (C, I, C) and (I, C,C) strategies. These two strategies have the same

12



advantage: they eliminate the increase of the fine during the second phase of collusion. They have the same

disadvantage: having to forego potential synergies during one of the collusion phases. This disadvantage

does not materialize at the same time for both strategies. It occurs earlier if firms choose (I, C,C). It comes

into play later if firms opt for (C, I, C), but lasts longer in expectation.9 Formally, we have:

ΠCI
0 ≥ ΠIC

0 ⇔ 1 ≥ δ(1 + 2ρ) (1− ρ)

Firms prefer (I, C,C) if δ is very close to 1 and (C, I, C) if δ is lower. A decrease in ρ favors the (C, I, C)

strategy over (I, C,C). If ρ is low, the first phase lasts (in expectation) longer. Therefore, the second

phase occurs (in expectation) later. If δ < 1, this reduces the weighting of second-phase profits relative to

first-phase profits, leading firms to favor (C, I, C) over (I, C,C).

The following proposition summarizes the main results:

Proposition 1 Firms choose (C,C,C) when synergies are strong. They opt for the (I, C,C) strategy if

synergies are low and δ is very high. Firms select the (C, I, C) strategy if synergies are low and δ is not close

to 1.

These results are best visualized using the graph below. We set ρ = 0.01 and F = 50 and chose two

different values for δ.

-
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1 3
0

1
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Figures 2 and 3: Group organization according to θ.

If we want to get all three strategies on the same graph, we can move to another space. In the space

(ρ, λf), with the values δ = 0.95, F = 50 and θ = 1.5, we obtain the following figure.

9This is because, in the first phase, the competition authority can uncover any of the agreements. Whereas in the second
phase, the competition authority can only uncover a single agreement. The second phase therefore lasts (in expectation)
longer than the first. The expected duration of the second phase is 1

ρ
, while the expected duration of the first phase is

1
(2−ρ)ρ

.

13



-

6

ρ

λf

0 0.1
0

4

(C, I, C)

(I, C,C)

(C,C,C)

Figure 4: Group organization according to ρ

Overall, stricter competition policy (higher F , ρ or θ) encourages groups to temporarily split up their

activities into several independent firms so that they can collude without incurring increased fines for repeat

offences.

6 Discussion

The results established in the previous section have several implications, which we develop in this section.

The first is that, in industries where synergies are low but positive, diversified firms will tend to alter

their boundaries after a cartel conviction if the legislation provides for a large increase in fines for repeat

offenders. If firms follow the (C, I, C) strategy, a first cartel conviction is followed by the sale of certain

activities or by a spin-off. Conversely, if firms follow the (I, C,C) strategy, a first conviction will lead to a

merger in which the firm that has just been convicted will be absorbed by another firm. A merger will also

occur after a second conviction if the firms play the (C, I, C) strategy. In this situation, the firm that has

just been condemned may be the acquirer or the target.

The second implication is that the link often made between multi-market contacts and increased oppor-

tunities for collusion needs to be qualified. The literature has often presented the existence of multi-market

contacts as a factor facilitating collusion.10 In this study, while the increase in fines incurred in the event

of recidivism is substantial, multi-market contacts weaken the possibility of collusion between firms. It is

rather the splitting up of conglomerates into several stand-alone firms, despite the existence of synergies, that

should be viewed with suspicion by competition authorities. In particular, competition authorities should

look into activities divested by a conglomerate in the months following the opening of an investigation for

participation in a cartel targeting other activities of this conglomerate.

It has been argued that the wave of conglomerate mergers in the USA in the 1960s and 1970s was linked

10Edwards (1955), Bernheim and Whinston (1990), Spagnolo (1999), Pénard (2000) and Matsushima (2001).
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to the strict antitrust policies of the time (Shleifer and Vishny, 1991).11 Competition authorities severely

restricted the scope for firms to carry out external growth operations in their own industry. This would have

encouraged firms to expand into other industries in order to continue growing. In this study, competition

policy also has an impact on the formation of conglomerates. However, this impact does not come from

merger control, but from anti-cartel policy. The relationship predicted by this study is non-monotonic. In

the absence of an anti-cartel policy (i.e. if ρ = 0), groups organize themselves into conglomerates to benefit

from synergies between their activities. If ρ increases, the groups can temporarily split into autonomous

firms to eliminate the increased fine on their second conviction. A tightening of anti-cartel policy is therefore

leading to the dissolution of certain conglomerates. If ρ becomes very high, the groups give up implementing

collusion agreements. In this case, they revert to conglomerate organizations. The intensification of the fight

against cartels may therefore have contributed to the refocusing of firms in the USA and Europe from the

1980s onwards. On the other hand, conglomerates are more common in Asia, notably in Japan and Korea,

where antitrust policy is less stringent. Conglomerates are making a comeback in the digital industries.

Alphabet, Meta or Amazon have quite diversified activities. This resurgence of conglomerates, in industries

that are increasingly targeted by competition authorities, can be explained by particularly strong synergies,

enabled in particular by the sharing of databases.

As competition policy can have an effect on group organization, competition authorities should take this

into account in their anti-cartel strategy. In this study, the impact of collusion on consumer surplus is the

same for all three collusion strategies. The choice of collusion strategy has no impact on either collusion

prices or the duration of collusion. The only impact of collusion strategy is on firms’ costs. The (C,C,C)

strategy is therefore socially preferable to the (C, I, C) and (I, C,C) strategies. However, a tightening

of competition policy may lead to a shift from the (C,C,C) strategy to one of the other two collusion

strategies. Consequently, if the competition authority cannot choose values for ρ and F high enough to

totally deter collusion, it may have an interest in reducing θ or F to encourage colluding groups to minimize

their production costs by adopting a conglomerate organization. This recommendation may be sensitive

to modeling assumptions. It is reinforced if there is a positive probability, when groups are organized in

conglomerates, that the competition authorities will discover the second cartel by serendipity during an

investigation targeting a first cartel. This hypothesis was analyzed by Jacques (2023). Encouraging groups

to adopt a conglomerate form not only reduces firms’ production costs, but also reduces the expected duration

of collusion by creating a probability that the second cartel will be discovered much sooner. If synergies

covered conglomerates’ variable costs, and not just their fixed costs, collusion prices would be lower when

firms opt for the (C,C,C) strategy. Encouraging groups to adopt a conglomerate form would therefore be

beneficial for consumers. Conversely, if the goods sold on the two markets were substitutes, as in Dargaud and

Jacques (2015, 2020a, 2020b), collusion prices would be higher with conglomerates than with independent

firms. The opposite result could then be obtained. Social surplus could be lower when groups opt for the

(C,C,C) strategy. It would then be advisable to increase F or θ to encourage groups to split up during one

of the collusion phases.

11Matsusaka (1996) attempted to test this hypothesis empirically and found little support for it.
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7 Conglomerate discount

A widely debated issue in the literature on conglomerates is their perception and valuation by financial

markets. Conglomerates create internal capital markets. It is possible to finance the investments of a fast-

growing, but still low-profitability division, by drawing on the cash flows generated by divisions operating in

mature markets, which offer high profits but low growth prospects. Joining a conglomerate enables a firm

that would otherwise have faced financial constraints limiting its development to increase its investments.

This is the bright side of internal capital markets (Stein, 1997). However, conglomerates can also have a dark

side. The internal allocation of available capital can give rise to power struggles within conglomerates. The

final allocation of investments may reflect the balance of power between managers in the various divisions

rather than the profitability of the projects proposed by these divisions (Scharfstein and Stein, 2000; Rajan,

Servaes and Zingales, 2000). This can lead to significant inefficiencies in the investments made.

Some authors have attempted to empirically settle the question of conglomerate efficiency by matching

each of the conglomerate’s divisions with a focus firm operating in the same business and of the same

size, and then comparing the conglomerate’s stock market value with the sum of the values of the various

matched stand-alone firms. Lang and Stulz (1994) and Berger and Ofek (1995) observed that the value

of conglomerates was 10 to 15% lower than the recomposed value when matching comparable stand-alone

firms. These two studies were followed by many others.12 Some supported previous findings by replicating

them in other periods or countries. Others criticized certain aspects of the methodology. Campa and Kedia

(2002), Maksimovic and Phillips (2002) and Gomes and Livdan (2004) have pointed out that the existence of

conglomerates was the result of certain firms choosing to diversify, while other firms chose not to. One of the

shortcomings of previous studies is that they consider firm organization to be exogenous, whereas in fact it is

endogenous. Stand-alone firms considered as comparable are therefore probably not always so, which biases

the estimates. These studies argue that even if conglomerates are at a discount to focus firms operating in

the same sectors, this does not mean that conglomerates are inefficient. Firms that chose to diversify or

were absorbed by conglomerates often had different characteristics to those that remained independent. It

is therefore possible that conglomerates trade at a discount, but are nevertheless efficient.

In this study, we analyzed the choice between conglomerates and stand alone firms. It therefore seems

interesting to see whether the results obtained can predict the existence of a conglomerate discount, even

though conglomerate organization is more efficient if we restrict ourselves to production costs alone.

In the zone where groups choose the (I, C,C) strategy, an econometric study would observe a conglomer-

ate discount. Stand-alone firms are those that have never been convicted of collusion and are therefore able,

for a few more periods, to sustain the monopoly price. Conglomerates are firms that have been convicted at

least once, and whose collusion capabilities have been reduced or eliminated. Focus firms therefore appear

more profitable and better valued on stock markets than conglomerates.

In the area where groups choose the (C, I, C) strategy, results may vary depending on the sample.

12For a survey, see Maksimovic and Phillips (2013).
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Conglomerates are more profitable than stand-alone firms if they are in the first phase of the game, but less

profitable if they are in the third phase. If the first phase is shorter than the third phase, there should be

more conglomerates in phase 3 than in phase 1, and a conglomerate discount should be observed.

If we were to introduce into the model firms that cannot collude (for example, because they have a low

δ), the conglomerate discount would be reinforced. Firms that cannot collude adopt a conglomerate form.

Groups that choose to organize themselves into two independent firms are necessarily groups that participate

in at least one collusion agreement. Some conglomerates can also collude, but if those that cannot collude

represent a high enough proportion of firms, then a conglomerate discount should appear.

8 Conclusion

In this study, we focused on the impact of increased fines for repeat offenders on firm organization. It has

been shown that, if synergies between the different activities of a conglomerate are limited, it may be in

the conglomerate’s interest to split into several independent firms when it engages in collusion practices

on several markets. Once the collusion is over, the conglomerates reconstitute themselves to benefit from

synergies.

One of the implications of this theory is that multi-market contacts do not necessarily increase the risk

of collusion. On the contrary, it is the break-up of conglomerates between several independent firms, despite

the existence of synergies, that should arouse the suspicion of competition authorities. A change in firm

boundaries following a conviction for participation in a cartel is also a signal that the firms are potentially

involved in a second agreement on another market.

The theory developed in this article may also help explain the conglomerate discount observed in numerous

empirical studies comparing conglomerate valuations with those of stand-alone firms perceived as similar to

conglomerate divisions. Conglomerates are less likely to be involved in collusion agreements than focus

firms. They may therefore appear less profitable than stand-alone firms operating in comparable markets.

The valuation of conglomerates on the stock market may therefore be lower than that of seemingly similar

focus firms. However, this discount is not a sign that conglomerates are inefficient.

These results are based on a number of assumptions. However, they may persist if certain assumptions

are modified. Quantity competition could be replaced by price competition with differentiated goods without

affecting results.13 If synergies concerned firms’ variable costs rather than their fixed costs, solving the model

would be more complex,14 but the fundamental trade-off between synergies and the elimination of the fine

surcharge would remain the same. We would therefore still have parameter values for which groups would

choose to split temporarily. An important assumption is that collusion cannot resume in a market where it

has been dissolved. If this assumption were to be modified, the dynamics of group organization could become

13All that is needed is for goods to be sufficiently differentiated for profits, when firms compete with each other, to cover
the firms’ fixed costs.

14In particular, the determination of the collusion agreement when the two groups have chosen different organizations, as
monopoly prices would no longer be identical for both groups.
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more complex. A demerger after a first conviction would still be worthwhile, as it would limit the risk of a

fine increase to a single market. Once again, we would see a reunification of the two activities following the

conviction of collusion on the two markets, as the firms would then be considered recidivists in the event of

a new conviction, irrespective of their organization. The dynamics obtained in this study would therefore

be preserved for certain parameter values. The dynamics of group organization could, however, become

more complex if the size of the fine increase depended on the number of previous convictions. Firms could

remain separate even after convictions on both markets, if, for example, a third conviction is punished more

severely than a second. In this study, it was also assumed that group reorganization costs were zero. If they

were significant, group organization would be more inertial. In particular, the organization could be chosen

at the start of the game and not change, if these costs were very high. Groups would choose to organize

themselves into conglomerates when synergies are high, and into independent firms when synergies are low

and the increase in the fine for recidivism is high. Intermediate reorganization costs would allow groups to

evolve their organization over the course of the game. They would probably have the effect of favoring the

(I, C,C) strategy over the (C, I, C) strategy, because the former involves only one organizational change, as

opposed to two for the latter.

This study focused on the impact of increased fines for repeat offenders on firm organization. In future

research, it would be interesting to look at the optimal treatment of recidivism. In this study, it was pointed

out that an increase in the fine surcharge could have a counter-productive effect by encouraging groups to

adopt an organization with higher costs. In a richer model, the fine increase could also have positive effects.

In particular, the literature on the economic analysis of crime has shown that it is desirable to increase

the fine for repeat offenders if miscarriages of justice can occur (Chu, Hu and Huang, 2000), if individuals

have doubts about the legality of their behavior (Friehe, 2009) or if criminals learn to better conceal their

crimes (Mungan, 2010). Introducing one of these elements into the model is an interesting avenue for future

research. This model also assumes that recidivism is perpetual, in the sense that the fine is increased in the

event of recidivism, even if the previous conviction is very old. It would be interesting to introduce a time

limit beyond which recidivism would no longer be taken into account in the event of a new conviction. This

delay could encourage firms to temporarily halt collusion on the second market and wait for the delay to

elapse before resuming it. This idea will be analyzed in future research.
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9 Appendices

9.1 Some results of the Cournot competition

A firm’s best reply to its competitor’s production on a market is equal to: qi(qj) =
1
2 (a− qj).

If firms compete on a market, each produces qi =
1
3a. The equilibrium price is then equal to p = 1

3a.

Each firm makes a profit (excluding fixed costs) equal to 1
9a

2.

If firms collude, they share the production that a monopoly would choose. Each firm produces qi =
1
4a.

The equilibrium price is then equal to p = 1
2a. Each firm makes a profit (excluding fixed costs and the risk

of fines) equal to 1
8a

2.

If a firm decides to deviate from this agreement, its optimal deviation output is equal to 3
8a. The

equilibrium price in the event of deviation is equal to p = 3
8a. The profit (excluding fixed costs and the risk

of fines) of the deviating firm is equal to 9
64a

2.

9.2 (C,C,C) Strategy

In the second phase of the game, collusion has been dissolved in one market, but continues in the other. The

conglomerate’s discounted profit, if the agreement is respected, is equal to:

ΠCC
1 =

1

9
a2 +

1

8
a2 − (2− λ) f − ρθF + δ (1− ρ)ΠCC

1 + δρΠC
2

⇔ ΠCC
1 =

17
72a

2 − (2− λ) f − ρθF + δρ 1
1−δ

[
2
9a

2 − (2− λ) f
]

1− δ (1− ρ)

In the event of deviation, the conglomerate obtains a discounted profit equal to:

ΠdCC
1 =

9

64
a2 +

1

9
a2 − (2− λ) f − ρθF + δΠC

2

The conglomerate has an interest in complying with the collusion agreement, in the second phase of the

game, if and only if:

ΠCC
1 ≥ ΠdCC

1 ⇔ F ≤ FCC
1 ≡ 17δ (1− ρ)− 9

576δ (1− ρ) ρθ
a2

In the first phase of the game, the conglomerates collude on both markets. If the collusion agreement is

respected, the conglomerate’s discounted profit is given by:

ΠCC
0 =

2

8
a2 − (2− λ) f + δ (1− ρ)

2
ΠCC

0 + 2ρ (1− ρ)
(
δΠCC

1 − F
)
+ ρ2

(
δΠC

2 − 2F
)

⇔ ΠCC
0 =

2
8a

2 − (2− λ) f + 2ρ (1− ρ) δΠCC
1 + ρ2δΠC

2 − 2ρF

1− δ (1− ρ)
2

If it deviates from the agreement, the conglomerate obtains a discounted profit equal to:

ΠdCC
0 = 2

9

64
a2 − (2− λ) f − 2ρF + δΠC

2
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The conglomerate has an interest in complying with the collusion agreement, during the first phase of

the game, if and only if:

ΠCC
0 ≥ ΠdCC

0 ⇔ F ≤ FCC
0 ≡

[
1− δ (1− ρ)

2
]
[17δ(1− ρ)− 9]

576
[
ρ(θ − 1) + 1− δ (1− ρ)

2
]
δ (1− ρ) ρ

a2

9.3 (C, I, C) Strategy

In the second phase of collusion, the firms are independent. The firm considering whether or not to deviate

is only interested in its own profit, and not in the impact of its choice on the profit of the other firm in the

group. We need to distinguish between firms that can still collude and those that can no longer. For the

firm that can still collude, we have:

ΠCI
1c =

1

8
a2 − f − ρF + δ (1− ρ)ΠCI

1c + δρ
ΠC

2

2
⇔ ΠCI

1c =
1
8a

2 − f − ρF + δρ
ΠC

2

2

1− δ (1− ρ)

Expected profit of a firm, if it chooses to deviate:

ΠdCI
1c =

9

64
a2 − f − ρF + δ

ΠC
2

2

It is in the firm’s interest to respect the collusion agreement in the second phase if and only if:

ΠCI
1c ≥ ΠdCI

1c ⇔ F ≤ FCI
1 ≡ 17δ (1− ρ)− 9

576δ (1− ρ) ρ
a2 − λf

2ρ

The profit expectancy of the firm that can no longer collude is equal to:

ΠCI
1nc =

1

9
a2 − f + δ (1− ρ)ΠCI

1nc + δρ
ΠC

2

2
⇔ ΠCI

1nc =
1
9a

2 − f + δρ
ΠC

2

2

1− δ (1− ρ)

In the second phase of the game, the sum of the discounted profits of the two independent firms is

therefore equal to:

ΠCI
1 =

17
72a

2 − 2f − ρF + δρΠC
2

1− δ (1− ρ)

In the first phase of the game, the group’s discounted profit is given by:

ΠCI
0 =

2

8
a2 − (2− λ) f + δ (1− ρ)

2
ΠCI

0 + 2ρ (1− ρ)
(
δΠCI

1 − F
)
+ ρ2

(
δΠC

2 − 2F
)

⇔ ΠCI
0 =

2
8a

2 − (2− λ) f + 2ρ (1− ρ) δΠCI
1 + ρ2δΠC

2 − 2ρF

1− δ (1− ρ)
2

If a conglomerate deviates, its expected profit is equal to:

ΠdCI
0 = 2

9

64
a2 − (2− λ) f − 2ρF + δΠC

2

A conglomerate has an interest in complying with the collusion agreement, in the second phase, if and

only if:

ΠCI
0 ≥ ΠdCI

0 ⇔ F ≤ FCI
0 ≡

[17δ(1− ρ)− 9] a2

576

δ (1− ρ) ρ
− λf

1− δ (1− ρ)
2
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9.4 (I, C, C) Strategy

In the second phase of the game, a conglomerate’s discounted profit is equal to:

ΠIC
1 =

17

72
a2 − (2− λ) f − ρF + δ (1− ρ)ΠIC

1 + δρΠC
2

⇔ ΠIC
1 =

17
72a

2 − (2− λ) f − ρF + δρΠC
2

1− δ (1− ρ)

A conglomerate’s expected profit if it chooses to deviate from the agreement:

ΠdIC
1 =

9

64
a2 +

1

9
a2 − (2− λ) f − ρF + δΠC

2

A conglomerate has an interest in respecting the collusion agreement, in the second phase, if and only if:

ΠIC
1 ≥ ΠdIC

1 ⇔ F ≤ F IC
1 ≡ 17δ (1− ρ)− 9

576δ (1− ρ) ρ
a2

In the first phase of the game, a group’s discounted profit is given by:

ΠIC
0 =

2

8
a2 − 2f + δ (1− ρ)

2
ΠIC

0 + 2ρ (1− ρ)
(
δΠIC

1 − F
)
+ ρ2

(
δΠC

2 − 2F
)

⇔ ΠIC
0 =

2
8a

2 − 2f + 2ρ (1− ρ) δΠIC
1 + ρ2δΠC

2 − 2ρF

1− δ (1− ρ)
2

The profit expectancy of each firm in the group is therefore equal to:

1

2
ΠIC

0 =
1
8a

2 − f − ρF + ρ (1− ρ) δΠIC
1 + ρ2δ 1

2Π
C
2

1− δ (1− ρ)
2

Profit expectancy of a firm if it deviates:

ΠdIC
0 =

9

64
a2 − f − ρF + δ

ΠC
2

2

A firm has an interest in respecting the collusion agreement in the first phase if and only if:

1

2
ΠIC

0 ≥ ΠdIC
0 ⇔ F ≤ F IC

0 ≡ 17δ (1− ρ)− 9

576δ (1− ρ) ρ
a2 − [1− δ (1− ρ)] (1− ρ)[

1− δ (1− ρ)
2
]
ρ

λf

2

21



References

[1] Bageri V., Y. Katsoulacos and G. Spagnolo (2013), The distortive effects of antitrust fines based on

revenue, Economic Journal, 123 (572), 545-557.

[2] Berger P.G. and E. Ofek (1995), Diversification’s effect on firm value, Journal of Financial Economics,

37 (1), 39-65.

[3] Bernheim D. and M. Whinston (1990), Multimarket contact and collusive behavior, Rand Journal of

Economics, 21 (1), 1-26.

[4] Campa J.M. and S. Kedia (2002), Explaining the diversification discount, Journal of Finance, 57 (4),

1731-1762.

[5] Chu C.Y.C., S.C. Hu and T.Y. Huang (2000), Punishing repeat offenders more severely, International

Review of Law and Economics, 20 (1), 127-140.

[6] Dargaud E. and A. Jacques (2015), Hidden collusion by decentralization: firm organization and an-

titrust policy, Journal of Economics, 114 (2), 153-176.

[7] Dargaud E. and A. Jacques (2020a), Leniency programs and cartel organization of multiproduct firms,

Review of Law and Economics, 16 (3), 1-39.

[8] Dargaud E. and A. Jacques (2020b), Slowdown antitrust investigations by decentralization, GATE

WP 2017.

[9] Edwards C. (1955), Conglomerate bigness as a source of power, in: NBER (ed.) Business concentration

and price policy, Princeton, Princeton University Press, 331-359.

[10] Friehe T. (2009), Escalating penalties for repeat offenders: a note on the role of information, Journal

of Economics, 97 (2), 165-183.

[11] Gomes J. and D. Livdan (2004), Optimal diversification: reconciling theory and evidence, Journal of

Finance, 59 (2), 507-535.

[12] Green E. and R. Porter (1984), Noncooperative collusion under imperfect price information, Econo-

metrica, 52 (1), 87-100.

[13] Jacques A. (2023), Dynamique des conglomérats et politique antitrust, Revue d’économie politique,
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